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1. A short accessible document (max. 600 words)

Innovative idea and objective
Life cycle assessment (LCA) is the recognised method for assessing the environmental impacts of product systems. One of the essential elements of LCA is to gather reliable inventory data, representing commercial production practices. However, for novel biobased products this data is most of the time very limited or not available at all in life cycle analysis software (e.g. Simapro) and its databases (e.g. Ecoinvent). Therefore, a methodology to facilitate prospective LCA[footnoteRef:2] of products and processing with low technological readiness levels is needed, as well as guidance for data collection for novel commercial products. [2:  A current area of research area that promote the integration of environmental criteria in early stages of technology development toward responsible research and innovation.  
https://knowledge4policy.ec.europa.eu/publication/prospective-life-cycle-assessment-emerging-technologies-bio-based-materials_en] 


This project has as main objectives:
1. establish a common, structured approach to guide data collection and reporting 
2. start building a life cycle inventory database for new biobased processes and biobased materials.
Relevance to the materials transition in textiles and/or building materials?

In the bioeconomy transition we are striving for sustainable alternative biobased feedstocks for a variety of applications. Environmental sustainability is key for these alternatives. Within WFBR and WU, though various projects, both teams can have access to basic primary data on e.g. novel feedstocks, processing and conceptual process design and together form the basis for performing life cycle inventory analysis for the biobased materials transition.

What did you do?

· Project start up to first align the different team members’ expectations. 
· Literature review was done to gather the latest insights on data collection standards, templates, prospective LCA and scaling up methods. 
· A draft decision tree and data collection template were built to support the data collection process
· Temporary research assistant was hired to support our data collection and test the decision tree and data collection template.
· We selected 2 study cases: Miscanthus for the production of biobased insulation mats for housing and viscose and lyocell production for textile applications. These study cases were used to reflect on the developed decision tree, to improve our data collection template, and to start building a database for biobased materials. 
· Seven working sessions in which we reviewed, discussed and worked on the following topics: Bibliography review on different methodologies, approaches for data collection reported by ISO, PEF, and other current standards and data accuracy. During these meetings the decisions tree and collection templates have been improved and other supporting schemes have been made to support the data collection process.  
· Review on Life Cycle Inventory (LCI) formats, bottlenecks on data quality, info on scale up according to International and European standards Life Cycle Analysis (ISO, PEF), Prospective LCA, other initiatives on reporting LCI data.  
· As a result we created the following schemes: a data collection decision tree, a template for data collection and a general overview of relevant aspects to consider for biobased raw materials. 
Main result, achievement and highlight

Key content-wise results
We developed a general methodology for collecting existing data, generating new data, and adjusting data to represent industrial scale production, all serving as input for life cycle impact calculations. We created schemes to support the data collection process and a data collection template to support the documentation requirements. This data collection template enables the results to be traced back through the calculations to the collected basic data and process operating conditions. 

To support users, we created a decision tree for data collection which is a basis for reasoning, discussion, or calculation of data. Besides, we made several support schemes to support the data collection process, in particular a general overview of relevant aspects to consider in the data collection process of biobased raw materials.

Highlights from the collaboration
By discussing the expectations openly, it was easier for each team member to contribute to the project effectively. The working sessions were valuable and provided the opportunity to get used to the different ways of thinking and working. We had a positive experience working together and we have certainty that being flexible and open to new ideas will pay off in setting future projects.  
Key message
Formalized data collection activities should be established, adapted to specific circumstances (location, time frame, technology level, production scale), and reviewed periodically as a part of implementing good practice. In most cases generating new source data will be limited by the resources available and it is important to report the quality of the data that is being used, as well as the level of maturity or technological readiness. 
Visual abstract
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Figure 1: Key activities of project Building WUR-WU Database on new biobased materials to facilitate LCA analysis

2. Questions about ‘readiness’ and possible follow-up (max 200 word)
Where you started
We started from zero to create common understanding, way of working and language between the team members. Content-wise, we were using knowledge that was created individually from previous projects as starting point. We each had our own data files and some insight in prospective LCA development. This was the first time that we collaborated.

Where are you now

Within this project we made the following progress:
· Got Insight in various ways of working, preferences, differences and common grounds
· Overview of state-of-the-art of 1) life cycle inventory, 2) prospective LCA with specific focus on upscaling
· Developed a decision tree for data collection on processes
· Identified relevant issues to consider in the data collection for the feedstocks for the biobased material transition
· Common template for data collection and reporting
· Initial, incomplete 2 datasets for miscanthus-based isolation material and wood-based lyocell and viscose production

Remains to be done
· Build a WUR-wide database for inventory data for biobased building materials and textile applications 
Potential and next steps
Biomass plays a fundamental role in decarbonization strategies that seek to mitigate the short and long-term effects of climate change. For biobased materials various biobased and renewable feedstocks are applicable. Therefore, it is important to identify and consider some critical aspects that can affect the environmental sustainability of these feedstocks. 
LCA results are therefore essential to supports the material transition to renewable materials. A logical next step would be to further develop the case-studies and to add other cases with which we could fill the WUR-wide LCA database of novel renewable/biobased materials.
Innovation readiness
The project has resulted in a excel template, decision tree and other schemes to support LCA data collection. These tools have been tested in two cases (miscanthus and viscose/lyocell). Therefore, the project has a readiness score of 5 (Table 1). The next step would be to further apply the tool in more cases and roll out the tool at a WUR-level (score 6). 
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Table 1: Innovation readiness levels as distinguished by Sartas et al, 2020.
3. Learning Journey (max 300 words)

1. Did your Wildcard project involve new collaboration with disciplines or people? If so, briefly explain what was new.
This wild card project was an opportunity to start a collaboration between WFBR and WU-ORL researchers which have a common interest on LCA of bio-based products (textiles, building materials, plastics). This collaboration aimed to create new ways of collaboration amongst the members of the team, integrate common knowledge, increase networking and increasing retention on data concerning biobased products. 

We started our project with a Project Start Up to create commitment in the team and allow team members to review and create consensus and ownership on the project’s goals. In order to have a general overview of the current way we are individually working, each researcher provided a summary how are we doing the data collection (sharing our approach, templates) for the different type of analysis. This was the started point to identify good practices, areas of improvement and to open a discussion towards a new common WUR methodology for data collection, which was extended during seven working sessions. We also started an inventory of LCA experts at WU-WR.


2. If applicable, did the new collaboration alter your original thinking about the topic?  Did it change research directions or courses of action? If so, briefly characterize how.
No

3. Did interactions during community days and/or meetings organized by the investment theme alter your original thinking about the topic?  Did such interactions change research directions or courses of action? If so, briefly characterize how.

The interaction with other projects during the community days corroborated the importance of the work we are developing in this wildcard. Some examples from other wildcards in this program for which a LCA will be valuable are:  use pineapple leaves for high quality fiber and other biobased applications, use of seaweed for renewable building materials, developing new dyes and additives for fossil-free textile chains, used of microalgae as SLA 3D printing material. 

4. Did you meet any challenges during implementation of your wildcard project? If so, what kind of challenges where these?
In the case of new biobased materials, the main challenge is often how to generate new data for the product and process because representative data do not exist or cannot be estimated from existing sources. Generation of new data takes time and required close contact with people with appropriate expertise (e.g., competent organizations or researcher using appropriate and censused estimations and assumptions).  Lack of clear and high-quality data for the selected processes was a challenge. We still need to have more time to contact experts on the selected cases to discuss the specific data issues.

5. If applicable, how were these challenges eventually addressed? Did activities organized by the investment theme contribute to overcoming challenges? If so, briefly indicate how.
We would like to address the challenges mentioned in previous questions in a follow-up project in which we will focus on the verification and detailed analysis of data collected for the 2 selected biobased materials, extend the database for other novel biobased materials and to get in touch with experts to get a recommendation and judgment on the quality of the collected data.

6. Has your involvement in the investment theme resulted in any new initiatives or spin-offs that would probably not have emerged if you had not participated? If so, briefly indicate how these new initiatives came about.
We want to continue with this initiative by refining this methodology and share it with other parties interested.



4. Additional project specific deliverables
Copy-paste the deliverables provided in your submission document and explain how you have met these deliverables. If deliverables could not be reached, please explain.   

Deliverables 
· Short accessible document that describes the methodological innovation project and its rationale Reported in section 1 of this document.
· Presentation at a community meeting of the investment theme. Done  
· Report of the results of the learning journey that describes the key lessons learned about the methodological innovation. Reported in section 3 of this document ‘Learning Journey’. 
· Excel template for data collection with guidelines for setting up life cycle inventory. Reported in the Annexes section of this report.
· Database (filled excel template) for the 3-5 selected novel biobased materials. Reported in the Annexes section of this report.

Links to or copies of deliverables
Please provide links to or copies of deliverables below. You may insert them as Annexes in this document.
Deliverable inserted in the Annexes.













Annex. Results: Excel template for data collection with guidelines for setting up life cycle inventory.

1. Introduction
Life cycle assessment (LCA) is a standardized method for assessing the environmental impacts of product systems along the life cycle. An LCA study consists of four main phases:
Phase 1: Defining the goal and scope of the study.
Phase 2: Making a model of the product life cycle with all the environmental inputs and outputs. This data collection effort is usually referred to as life cycle inventory (LCI).
Phase 3: Understanding the environmental relevance of all the inputs and outputs. This is referred to as life cycle impact assessment (LCIA).
Phase 4: The interpretation of the study.

One of the main challenges for performing LCA studies is phase 2 in gathering reliable inventory data representing industrial production practices. For novel biobased products and their processing chains this data is most of the time very limited or not available at all in life cycle analysis software (e.g. Simapro) and its databases (e.g. Ecoinvent). So-called life cycle inventory data forms the backbone of every LCA study. This refers to the energy and raw material requirements and emissions associated with biobased product systems. Therefore, a method to facilitate carrying out LCA of biobased products and processing with low technological readiness levels is needed, as well as guidance for data collection for commercial products with unknown environmental performance. 

The objective of this report is to establish a common, structured approach on how data should be collected and reported for new biobased processes and biobased materials to be used in LCA studies.

This report provides guidance on choice of data estimation method considering the technology readiness level, availability of data and resources (e.g., simulation software) where there is a trade-off between data availability and accuracy or representativeness of the actual process (Chapter 2). A decision tree was developed to support the data collection process, with specific focus on the type of process i.e., chemical, biochemical or mechanical (Chapter 3)) and for modelling biological feedstocks (Chapter 4). As an additional output from this project an Excel template for inventory data collection and recording is prepared (Chapter 5). This template is used in 2 case studies to start building a database of relevant biobased materials which are not available in standard databases (Chapter 6)​. One of the case study is linked to the textile domain: Lyocell fibers and the other is linked to the building domain: Miscanthus insulation materials. 

2. Data estimation methods for Life cycle inventory
It is useful to distinguish between two types of data:
1. Foreground data, which refers to specific data you need to acquire for modeling your system. Typically, it is data that describes a particular product system or a specialized production system.
2. Background data, which is data for the production of generic materials, energy, transport and waste management. This data you can find in SimaPro databases and from literature.

In many cases foreground data needs to be collected from specific companies or from research working on new product development. Collecting data from other parties is not always easy. Most frequently, questionnaires need to be made to collect such data. It is important to establish good contacts with the people who are asked to fill in the questionnaire and to understand what these people know, in what way data is available, and have clarity on the terminology and units that are used. Confidentiality issues can hinder the data collection.

For novel products or processes, such as biobased materials, usually the collected data does not represent commercial or industrial scale production. In general, for prospective LCAs the challenge is to determine the future development of the technology or product (Hetherington et al 2014; van der Giesen 2020) based on limited early stage research data (Becker et al 2020) and to deal with the novel (and/or unclear) product function/service e.g. functional equivalence (van der Geisen et al 2020, Cucurachi et al 2018). In this project we have focussed on the first challenge. The data collection approaches can be separated in three main ways:
Primary data: company data, expert interviews, scientific articles, patents, unpublished results
Secondary or proxy data, usually with certain assumptions
Calculations: varying from mass and energy balances to simulations of process equipment including scale up calculations

Next to the issue of data availability, data quality is also a problem. Thonemann et al. (2020) described multiple criteria for data quality of which two are discussed due to relevancy on for the decision support tool, i.e., reliability and temporal correlation. The reliability of data can be improved by being transparent on all available data, also indicated by Villares et al. (2017) who stated that “reporting of iterative LCAs generated as new processes are developed is encouraged” (p. 1619). 
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	[bookmark: _Ref122506531]Figure 2: Accuracy influence triangle. 


The resulting accuracy of the LCA results is influenced by 1) the type of data used in combination with the data collection procedure, 2) the type of process it concerns (e.g. biochemical or mechanical) and 3) the technological readiness level of the raw data set. Figure 2 illustrates this accuracy triangle. One always needs to find a balance between the accuracy and representativeness of the upscaled data and the effort one need to do. 





3. Decision Tree
The following decision tree (see Figure 3) was developed to support the data collection process, with specific focus on the type of process (i.e., chemical, biochemical or mechanical) and to have a simple visualization of the most common sources of data. Data collection includes finding, processing, and improving existing data as well as generating new data by surveys, questionaries, or measurements, or new estimates.  
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[bookmark: _Ref122446215]Figure 3.Decision tree for data collection per unit process.

Based on our own experience we see that for a novel process or product, basic data is mainly obtained via process simulations, basic or advanced calculations. This commonly also results in generation of new data in case of data gaps, using proxy or surrogate data to fill the gaps.  In all cases we advise to look for expert judgments to perform quick data quality and control (QC) checks. The common options in terms of basic calculations, advanced process calculations and simulation tools are visualized in Figure 4, for chemical, biological and mechanical processes. 

The choice of the most suitable and recommendable data estimation method depends on the technology readiness level, availability of data and resources (e.g., simulation software). In here there is a trade-off between data availability and accuracy or representativeness of the actual process (Chapter 2). In addition, one should realise that process simulation and process calculations each require a high degree of knowledge of process design, simulation software use, and technological expertise. 
It is our recommendation to build upon and extend as far as possible on existing data rather than initiating new collection.
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[bookmark: _Ref122446788]Figure 4. Calculation and simulation options

4. Guidance for biological feedstock data
Biomass plays a fundamental role in decarbonization strategies that seek to mitigate the short and long-term effects of climate change. For biobased materials various biobased and renewable feedstocks are applicable. Therefore, it is important to identify and consider some critical aspects that can affect the environmental sustainability of these feedstocks. The scheme in Figure 5 provides an overview of main relevant aspects that need to be considered in the analysis of these specific type of feedstocks.

Note, these relevant aspects are not exhaustive and indirect effects may occur. For example, most severe indirect effects during biomass production are related to land conversions, cultivation management practices (which requires a lot of energy). At the same time an increase in crops’ demand is a stimulus for technological development for a more efficient use of land (yield improvement), better use of co-products to try to compensate for land demand, as well as energy reduction and optimization during biomass cultivation (PBL;2012).
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[bookmark: _Ref122446895]Figure 5. Relevant aspects to consider for biobased and renewable feedstocks.
5. Excel Template

The data collection template was created to serve as a basic for a future WUR-WU database on biobased products. It is still needed to create broader consensus with our institutions about the use of this format for future LCI data collection.




6. Test cases
The Excel template was used in 2 case studies to start building a database of relevant biobased materials which are not available in standard databases, which are explained below. 

1.1 Miscanthus

Process description
Pre-treatment: For the miscanthus case, we assume that after the harvesting, the fibres are shredded and then broken by steam explosion. Steam explosion (SE) is a pre-treatment technique with a biomass yield between 79% to 97% (Shahrukh et al. 2015; Wolbers et al. 2018). Some of the volatile solids of the biomass are lost during steam explosion treatment due to the mechanical force of decompression. The waste stream resulting from the steam explosion process is a condensate containing organic matter (extractive compounds). 

[image: ]

Figure 6. Mass balance diagram for the pre-treatment of Miscanthus to produce insulation panels proposed by (Menardo et al. 2013).

Molding and addition of additives: to increase the stability of the insulation material, binders are used Polypropylene is commonly used as a binder (<20%). In some cases, binder is not added, these are called binderless insulation panels. Additives like flame-retardants and fungicides are added to reduce the flammability of the material and to protect the fibres against fungal decay and vermin infestation. Borax and sodium carbonate are the flame retardants and thiocarbamate is used as fungicide. Before the addition of the additives a drying step is necessary and the ending step is the hot pressing between 180⁰C-200 ⁰C, 10-15 minutes and 12 MPa (Figure 7) 
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Figure 7. Process diagram for the production of Miscanthus-based insulation panels proposed by (Wagner et al. 2017)
Decision Tree
1. Is the unit process novel? Yes
2. Is primary data available? No, not to us
3. Is data available in approved databases? No
4. Is data available in literature that is representative of the process? Yes, partly in Wagner et al. 2017 and Zimbardi F. et al. 2002 (although biomass used is Straw therefore, we are using a proxy)
Upon filling in the dataset some datagaps appeared. We went back to the decision tree.
5. Is there data that you can use for a simulation or advanced simulation? No
6. Is there basic process information available in databases or literature? Yes, partially so done some basic calculations/assumptions.

Data collection template
The template was used to document and explain the sources for the Miscanthus case. The most important step while using this template is to use the comments field to assumptions made and to check roughly the mass balance of each unit process. Regarding the data quality field sometimes is difficult to assess but in most of the cases for process under development the quality of the data is expected to be low in comparison with well-established industrial processes. Data was collected partly collected by Wagner et al. 2017 and Zimbardi F. et al. 2002.
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1.2 Lyocell
Process description
The production of Lyocell consists of the following main steps (see Figure 8). 

[image: ]
[bookmark: _Ref122458074]Figure 8. Process diagram for the production of Lyocell fiber (Jiang et al 2020)
First the wood pulp (feedstock) needs to be dissolved and treated to ensure that the cellulose fibers are released (Jiang et al 2020). The pretreated cellulose is then mixed with a solvent, commonly NMMO (N-methyl morpholine) (Guo et al 2021). After the mixing the cellulose will swell due to the NMMO penetration in the fibers and gradually the cellulose dissolves due to the high polarity of NMMO. After a filtration step the cellulose is spun after which the NMMO solvent can be recovered and the fibers treated further. The main differences with cellulose production are provided in Figure 8.
The main material inputs for the production process are feedstock, water, cross-linking agents for the spinning, NMMO together with NaOH and HCl for the recovery of NMMO, as well as electricity. 

The largest challenge when collecting data is to get sufficiently detailed information on the water balance of the production system. The water cycle in the Lyocell process is complex and not very clear. Every paper uses a slightly different way of representing the water cycle. For instance, some say additional water input is required in a process, while others says it only uses recycled water. Furthermore, it is not clear how much water can be recycled and how much fresh water is needed. In addition, several processes require high temperatures, therefore some paper also use steam, instead of water. To make it even more complex, water (a small amount) is also mixed with the solvent. Also water is required in almost all processes and some water is also discharged to waste water (according to some articles). According to most sources, water input is required for spinning and washing. And waste water occurs during NMMO recycling and drying. 
From an LCA point of view the water input in itself would probably not have a high environmental impact. But from a flow/mass balance perspective, it is. 
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Figure 9. Descriptive comparison between Lyocell and viscose fiber production (Zhang et al 2018)

Decision Tree
7. [bookmark: _Hlk122514501]Is the unit process novel? No, although it is relatively new
8. Is primary data available? No, not to us
9. Is data available in approved databases? No
10. Is data available in literature that is representative of the process? Yes, in Guo et al 2021 for example (although geographical scope China)
Upon filling in the dataset some datagaps appeared. We went back to the decision tree.
11. Is there data that you can use for a simulation or advanced simulation? No
12. Is there basic process information available in databases or literature? Yes, partially so done some basic calculations/assumptions.

Data collection template
Data was collected for the viscose production (reference situation), using Guo et al 2021 as main data source. The same source was used to collect the data for the lyocell process. 
[image: Life cycle inventory - Lyocell vs Viscose  [Alleen-lezen] - Excel]
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Innovation Innovation readiness Description

readiness level
score
0 Idea Genesis of the innovation. Formulating an idea that an innovation can meet specific goal.
Hypothesis Conceptual validation of the idea that an innovation can meet specific goals and development of a hypothesis
about the initial idea.
2 Basic Model Researching the hypothesis that the innovation can meet specific goals using existing basic science evidence.
(unproven)
3 Basic Model (proven) Validation of principles that the innovation can meet specific goals using existing basic science evidence.
4 Application Model Researching the capacity of the innovation to meet specific goals using existing applied-science-evidence.
(unproven)
5 Application Model Validation of the capacity of the innovation to meet specific goals using existing applied science evidence.
(proven)
6 Application Testing of the capacity of the innovation to meet specific goals within a controlled environment that reflects
(unproven) the specific spatial-temporal context in which the innovation is to contribute to achieving impact.
7 Application (proven)  Validation of the capacity of the innovation to meet specific goals within a controlled environment that
reflects the specific spatial-temporal context in which the innovation is to contribute to achieving impact.
8 Incubation Testing the capacity of the innovation to meet specific goals or impact in natural/real/uncontrolled conditions
in the specific spatial-temporal context in which the innovation is to contribute to achieving impact with
support from an R&D.
9 Ready Validation of the capacity of the innovation to meet specific goals or impact in natural/real/uncontrolled

conditions in the specific spatial-temporal context in which the innovation is to contribute to achieving
impact without support from an R&D.
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Life cycle inventory template - wildcard_rev.xlsx
Index

		Index

		1.		Process flow diagram + Functional unit								Process flow diagrams with list of unit processes + Definition of functional unit

		2.		Inventory Feedstock production								Inventory data for feedstock/raw materials production

		3.		Inventory Unit process								Inventory data for process stages

		4.		Inventory Transport								Inventory data for transport

		5.		Inventory Energy production								Inventory data for energy production (if relevant)



		Note:		Can be updated based on the number of unit processes involved

		Decision Tree for guidance in selecting the appropriate data collection method





PFD + FU

				Process Flow Diagram & Functional Unit

				Guidance:

				1. Draw a process flow diagram 

				Adapt example provided below to your process - right click - Vision object - Open

				Define the unit processes involved within the system boundary and include a box for each with a title for that unit operation (remove or add boxes as necessary)

				List all of the boxes that you will collect inventory data under the "List of raw material production", "List of unit processes", "List of transportation", "List of energy supply"

				Create a tab for each of the list items included in your system boundary																														List of raw material production

																																		1		Raw material 1

				2. Define the functional unit																														2		Raw material 2

				The functional unit is :

																																		List of unit processes

																																		1		Unit process 1

																																		2		Unit process 2

																																		3		Unit process 3

																																		4		Unit process 4

																																		5		Unit process x

																																		6		Unit process y

																																		7		Unit process z

																																		List of transportation

																																		1		Transport 1

																																		2		Transport 2

																																		3		Transport 3

																																		List of energy production - if there is energy production within the system boundary (foreground process)

																																		1		Energy production 1

																																		2		Energy production 2





Template feedstock

				Title of feedstock that is produced



						Amount		Unit		Source (provide reference)		Comment (if any calculation done based on data taken from source)		Additional information on the input data (composition, source)		Name of the process in Database (specify also database name)		Data quality (TiR, TeR, GR)				Data quality table

				Products

				main product		1		kg

				co-product 1				kg



				Inputs (materials and energy)

				Material

				input 1 (e.g., type of fertilizer, pesticide)				kg

				input 2				kg

				Energy (specify source internal or external)

				electricity				MJ

				heat				MJ

				Emissions

				Direct emission to air

				CO2				kg

				CH4				kg

				..

				Discharge to water

				Wastewater				m3

				Solid waste

				Solid waste to waste management				kg

				Short process description:

																						Further guidance:

																						https://ec.europa.eu/environment/eussd/smgp/pdf/PEFCR_guidance_v6.3.pdf

				Process visualization (see example below):





















































				Calculations (with information on any assumptions made):

				Provide information on which path was followed from the decision tree

				Provide link from the calculation to the cell in the inventory table































































































https://ec.europa.eu/environment/eussd/smgp/pdf/PEFCR_guidance_v6.3.pdf

Template unit process

				Title of the unit process



						Amount		Unit		Source (provide reference)		Comment (if any calculation done based on data taken from source)		Additional information on the input data (composition, source)		Name of the process in Database (specify also database name)		Data quality (TiR, TeR, GR)				Data quality table

				Products

				main product		1		kg

				co-product 1				kg



				Inputs (materials and energy)

				Material

				input 1				kg

				input 2				kg

				Energy (specify source internal or external)

				electricity				MJ

				heat				MJ

				Emissions

				Direct emission to air

				CO2				kg

				CH4				kg

				..

				Discharge to water

				Wastewater				m3

				Solid waste

				Solid waste to waste management				kg

				Short process description:

																						Further guidance:

																						https://ec.europa.eu/environment/eussd/smgp/pdf/PEFCR_guidance_v6.3.pdf

				Process visualization (see example below):





















































				Calculations (with information on any assumptions made):

				Provide information on which path was followed from the decision tree

				Provide link from the calculation to the cell in the inventory table































































































https://ec.europa.eu/environment/eussd/smgp/pdf/PEFCR_guidance_v6.3.pdf

Template transport

				Transportation of what, from where to where



						Amount		Unit		Source (provide reference)		Comment (if any calculation done based on data taken from source)		Data quality (TiR, TeR, GR)				Data quality table

				Output

				What is being transported		1		kg

				Inputs

				Transport, freight, sea ?				kgkm				from where to where + type of vehicle

				Transport, freight, train ?				kgkm				from where to where

				Transport, freight, inland waterways?				kgkm				from where to where + type of vehicle

				Transport, freight, lorry ?				kgkm				from where to where + vehicle size and emission class



																		Further guidance:

																		https://ec.europa.eu/environment/eussd/smgp/pdf/PEFCR_guidance_v6.3.pdf







https://ec.europa.eu/environment/eussd/smgp/pdf/PEFCR_guidance_v6.3.pdf

Template energy

				Fill in this template only if there is energy production process within system boundaries 

				Title of energy that is produced, which process it is used



						Amount		Unit		Source (provide reference)		Comment (if any calculation done based on data taken from source)		Additional information on the input data (composition, source)		Name of the process in Database (specify also database name)		Data quality (TiR, TeR, GR)				Data quality table

				Products

				main energy product		1		MJ

				co-energy product				MJ



				Inputs (materials and energy)

				Material

				input 1				kg

				input 2				kg

				Energy (external)

				electricity				MJ

				heat				MJ

				Emissions

				Direct emission to air

				CO2				kg

				CH4				kg

				..

				Discharge to water

				Wastewater				m3

				Solid waste

				Solid waste to waste management				kg

				Short process description:

																						Further guidance:

																						https://ec.europa.eu/environment/eussd/smgp/pdf/PEFCR_guidance_v6.3.pdf

				Process visualization (see example below):





















































				Calculations (with information on any assumptions made):

				Provide information on which path was followed from the decision tree

				Provide link from the calculation to the cell in the inventory table































































































https://ec.europa.eu/environment/eussd/smgp/pdf/PEFCR_guidance_v6.3.pdf

1. Sugarcane c+h

				Inventory data for sugarcane cultivation and harvest



						Amount		Unit		Data source		Comment		Data quality				Calculations:		Data from Seabre et al. 2011										Ecoinvent 2 Data:		Last updated 23-8-2017						Created 2010

				Product										TiR, GR, TeR																Products

				Sugarcane, at farm, south-central region_Brazil		1		kg		Tsiropoulos 2014																				Sugarcane, at farm/BR U		1		kg		100		not defined		Agricultural\Plant production		BRAZIL

				Resources																										Resources

				Energy, gross calorific value, in biomass		4.9478		MJ		Ecoinvent		Sugarcane, at farm/BR U		1,1,1																Carbon dioxide, in air		in air		0.44943		kg		(4,3,1,1,1,4); calculated from the carbon balance

				Transformation, from arable, non-irrigated		0.14937		m2		Ecoinvent		Sugarcane, at farm/BR U, Macedo 1996		4,1,1																Energy, gross calorific value, in biomass		biotic		4.9478		MJ		(4,3,1,1,1,4); calculated from the energy balance

				Transformation, from shrub land, sclerophyllous		0.001463		m2		Ecoinvent		Sugarcane, at farm/BR U, Macedo 1996		4,1,1																Transformation, from annual crop, non-irrigated		land		0.14937		m2		(1,3,4,3,1,1); Macedo 1996

				Transformation, to arable, non-irrigated		0.15083		m2		Ecoinvent		Sugarcane, at farm/BR U, Macedo 1996		4,1,1																Transformation, from shrub land, sclerophyllous		land		0.001463		m2		(1,3,4,3,1,1); Macedo 1996

				Occupation, arable, non-irrigated		0.147		m2a		Tsiropoulos 2014		Based on 86.7 tcane/ha harvested area, 83% total area 		4,1,1																Transformation, to annual crop, non-irrigated		land		0.15083		m2		(1,3,4,3,1,1); Macedo 1996

				Materials/fuels																Total (g/t cane)		777		%		kg/kg cane				Occupation, annual crop, non-irrigated		land		0.13575		m2a		(1,3,4,3,1,1); Macedo 1996

				Ammonia, liquid, at regional storehouse/RER U		0.00010878		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1										14		0.00010878

				Urea, as N, at regional storehouse/RER U		0.00037296		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1										48		0.00037296				Materials/fuels

				Ammonium nitrate, as N, at regional storehouse/RER U		0.00028749		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1										37		0.00028749				Ammonium sulphate, as N, at regional storehouse/RER U		0.00013273		kg		(1,1,1,1,1,1); FAO 2004

				Monoammonium phosphate, as N, at regional storehouse/RER U		0.00000777		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1										1		0.00000777				Urea, as N, at regional storehouse/RER U		0.00039819		kg		(1,1,1,1,1,1); FAO 2004

				Single superphosphate, as P2O5, at regional storehouse/RER U		0.000146024		kg		Tsiropoulos 2014		Based on Seabra et al. 2011 for total phosphates, Use ecoinvent ratio Single:Triple=1.8125:1 to divide		4,1,1				0.0001460241		Total (g/t cane)		249		%						Ammonium nitrate phosphate, as N, at regional storehouse/RER U		0.00013273		kg		(1,1,1,1,1,1); FAO 2004

				Triple superphosphate, as P2O5, at regional storehouse/RER U		8.06E-05		kg		Tsiropoulos 2014		Based on Seabra et al. 2011 for total phosphates, Use ecoinvent ratio Single:Triple=1.8125:1 to divide		4,1,1				0.0000805659						91		0.00022659				Diammonium phosphate, as N, at regional storehouse/RER U		0.00011614		kg		(1,1,1,1,1,1); FAO 2004

				Phosphate rock, as P2O5, beneficiated, dry, at plant/MA U		0.00000249		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1										1		0.00000249				Potassium nitrate, as N, at regional storehouse/RER U		0.0000082956		kg		(1,1,1,1,1,1); FAO 2004

				Monoammonium phosphate, as P2O5, at regional storehouse/RER U		0.00002241		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1										9		0.00002241				Diammonium phosphate, as P2O5, at regional storehouse/RER U		0.00034615		kg		(1,1,1,1,1,1); FAO 2004

				Potassium chloride, as K2O, at regional storehouse/RER U		0.00098		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1						Total (g/t cane)		980								Single superphosphate, as P2O5, at regional storehouse/RER U		0.00022308		kg		(1,1,1,1,1,1); FAO 2004						1.812479688

				Lime, from carbonation, at regional storehouse/CH U		0.005183		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1						Total (g/t cane)		5183								Triple superphosphate, as P2O5, at regional storehouse/RER U		0.00012308		kg		(1,1,1,1,1,1); FAO 2004

				Ash, bagasse, at fermentation plant/BR U		0.002		kg		Tsiropoulos 2014		Based on UNICA 2007		4,1,1																Phosphate rock, as P2O5, beneficiated, dry, at plant/MA U		0.000038462		kg		(1,1,1,1,1,1); FAO 2004

				Pesticide unspecified, at regional storehouse/RER U		3.07E-05		kg		Tsiropoulos 2014		Based on Seabra et al. 2011 for total herbicides, acarides, fungicides, defensives,  ecoinvent ratios used to divide		4,1,1				0.0000306911		Total (g/t cane)		44.98		Herbicide+Acarides+Fungicides+other defensives						Potassium chloride, as K2O, at regional storehouse/RER U		0.0016259		kg		(1,1,1,1,1,1); FAO 2004

				Triazine-compounds, at regional storehouse/RER U		0.0000058669		kg		Tsiropoulos 2014		Based on Seabra et al. 2011 for total herbicides, acarides, fungicides, defensives,  ecoinvent ratios used to divide		4,1,1				0.0000058669												Potassium sulphate, as K2O, at regional storehouse/RER U		0.000016591		kg		(1,1,1,1,1,1); FAO 2004

				Phenoxy-compounds, at regional storehouse/RER U		1.45E-06		kg		Tsiropoulos 2014		Based on Seabra et al. 2011 for total herbicides, acarides, fungicides, defensives,  ecoinvent ratios used to divide		4,1,1				0.000001451												Potassium nitrate, as K2O, at regional storehouse/RER U		0.000016591		kg		(1,1,1,1,1,1); FAO 2004

				Glyphosate, at regional storehouse/RER U		0.0000020818		kg		Tsiropoulos 2014		Based on Seabra et al. 2011 for total herbicides, acarides, fungicides, defensives,  ecoinvent ratios used to divide		4,1,1				0.0000020818												Lime, from carbonation, at regional storehouse/CH U		0.0052036		kg		(1,1,1,1,1,1); CRC Sugar 2002

				Diuron, at regional storehouse/RER U		4.89E-06		kg		Tsiropoulos 2014		Based on Seabra et al. 2011 for total herbicides, acarides, fungicides, defensives,  ecoinvent ratios used to divide		4,1,1				0.0000048892												Vinasse, from sugarcane, at fermentation/BR U		1.5083		kg		(1,1,3,1,1,1); Macedo 1996

				Insecticides, at regional storehouse/RER U		3.00E-06		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1						Total (g/t cane)		3								Ash, bagasse, at fermentation plant/BR U		0.006		kg		(1,1,1,1,1,1); Tuchschmid 2005

				Fungicides, at regional storehouse/RER U		0.00000001		kg		Tsiropoulos 2014		Based on Seabra et al. 2011		4,1,1						Total (g/t cane)		0.01								Triazine-compounds, at regional storehouse/RER U		0.0000093514		kg		(1,1,3,3,1,3); Literature 1998						0.0000716942		0.13043454

				Operation, lorry 20-28t, fleet average/CH U		0.0136		km		Tsiropoulos 2014		Calculated, field operation		4,1,1																Phenoxy-compounds, at regional storehouse/RER U		0.0000023127		kg		(1,1,3,3,1,3); Literature 1998								0.0322578395

				Transport, lorry >28t, fleet average/CH U		0.0000072		tkm		Tsiropoulos 2014		Calculated, transport of agricultural inputs		4,1,1																Glyphosate, at regional storehouse/RER U		0.0000033182		kg		(1,1,3,3,1,3); CETESB 1988								0.046282684

				Gypsum, mineral, at mine/CH U		2.30E-03		kg		Tsiropoulos 2014		Based on Seabra personal communication		4,1,1																Diuron, at regional storehouse/RER U		0.0000077929		kg		(1,1,3,3,1,3); CETESB 1988								0.1086963799

				Emission to air																										Pesticide unspecified, at regional storehouse/RER U		0.000048919		kg		(1,1,3,3,1,3); CETESB 1988								0.6823285566

				Ammonia		0.000106		kg		Tsiropoulos 2014		Calculated based on IPCC, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Fertilising, by broadcaster/CH U		0.0000011975		ha		(1,1,4,1,1,1); Macedo 1996

				Dinitrogen monoxide		0.0000413		kg		Tsiropoulos 2014		Calculated based on IPCC, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Tillage, harrowing, by spring tine harrow/CH U		0.000009605		ha		(1,1,4,1,1,1); Macedo 1996

				Nitrogen oxides		0.000212		kg		Tsiropoulos 2014		Based on GREET for trash burning, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Tillage, ploughing/CH U		0.0000003048		ha		(1,1,4,1,1,1); Macedo 1996

				Methane, biogenic		0.00022113		kg		Tsiropoulos 2014		Based on GREET for trash burning, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Planting/CH U		0.0000001267		ha		(1,1,4,1,1,1); Macedo 1996

				Carbon dioxide (fossil)		0.002744067		kg		Tsiropoulos 2014		Calculated based on IPCC, explanation in Tsiropoulous 2014 supplementary material, biogenic CO2 from trash burning omitted		4,1,1																Application of plant protection products, by field sprayer/CH U		0.0000026347		ha		(1,1,4,1,1,1); Macedo 1996

				Carbon monoxide, biogenic		0.0075348		kg		Tsiropoulos 2014		Based on GREET for trash burning, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Harvesting, by complete harvester, beets/CH U		0.000000371		ha		(1,1,4,1,1,1); Macedo 1996

				Particulates, < 10 um		0.00063882		kg		Tsiropoulos 2014		Based on GREET for trash burning, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Fodder loading, by self-loading trailer/CH U		0.000002467		m3		(1,1,4,1,1,1); Macedo 1996

				Particulates, < 2.5 um		0.00031941		kg		Tsiropoulos 2014		Based on GREET for trash burning, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Transport, tractor and trailer/CH U		0.0051735		tkm		(1,1,4,1,1,1); Macedo 1996

				VOC, volatile organic compounds		0.0005733		kg		Tsiropoulos 2014		Based on GREET for trash burning, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Slurry spreading, by vacuum tanker/CH U		0.00033183		m3		(1,1,4,1,1,1); Macedo 1996

				Sulfur oxides		0.00003276		kg		Tsiropoulos 2014		Based on GREET for trash burning, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Transport, lorry 3.5-16t, fleet average/RER U		0.00071572		tkm		(1,1,4,1,1,1); Macedo 1996

				Discharge to water																										Transport, lorry >16t, fleet average/RER U		0.012784		tkm		(1,1,4,1,1,1); Macedo 1996

				Phosphorus		1.02E-06		kg		Tsiropoulos 2014		Based on Ecoinvent, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Transport, freight, rail/RER U		0.0051199		tkm		(1,1,4,1,1,1); Macedo 1996

				Phosphorus		8.35E-07		kg		Tsiropoulos 2014		Based on Ecoinvent, explanation in Tsiropoulous 2014 supplementary material		4,1,1

				Nitrate		4.35E-05		kg		Tsiropoulos 2014		Calculated (2.5% N content in fertilizers), explanation in Tsiropoulous 2014 supplementary material		4,1,1																Electricity/heat

				Discharge to soil

				Atrazine		5.70E-06		kg		Tsiropoulos 2014		Based on Ecoinvent, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Emissions to air

				2,4-D		1.40E-06		kg		Tsiropoulos 2014		Based on Ecoinvent, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Ammonia		low. pop.		0.000091825		kg		(4,3,1,1,1,4); Calculated with standard method

				Glyphosate		2.00E-06		kg		Tsiropoulos 2014		Based on Ecoinvent, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Dinitrogen monoxide		low. pop.		0.000014887		kg		(4,3,1,1,1,4); Calculated with standard method

				Linuron		4.80E-06		kg		Tsiropoulos 2014		Based on Ecoinvent, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Nitrogen oxides		low. pop.		0.0000031262		kg		(4,3,1,1,1,4); Calculated with standard method

				Arsenic		0.0000016		kg		Tsiropoulos 2014		Based on Ecoinvent, explanation in Tsiropoulous 2014 supplementary material		4,1,1																Methane, biogenic		high. pop.		0.000286		kg		(4,3,1,1,1,4); Calculated with standard method

				Cadmium		0.0000000281		kg		Ecoinvent		Sugarcane, at farm/BR U		1,1,1																Carbon monoxide, biogenic		high. pop.		0.03		kg		(4,3,1,1,1,4); Calculated with standard method

				Chromium		0.0000002101		kg		Ecoinvent		Sugarcane, at farm/BR U		1,1,1																Particulates, > 10 um		high. pop.		0.003		kg		(4,3,1,1,1,4); Calculated with standard method

				Copper		0.0000001301		kg		Ecoinvent		Sugarcane, at farm/BR U		1,1,1

				Nickel		0.0000001049		kg		Ecoinvent		Sugarcane, at farm/BR U		1,1,1																Emissions to water

				Lead		0.0000002153		kg		Ecoinvent		Sugarcane, at farm/BR U		1,1,1																Phosphorus		river		0.0000030072		kg		(4,3,1,1,1,4); Calculated with standard method

				Tin		0.0000021605		kg		Ecoinvent		Sugarcane, at farm/BR U		1,1,1																Phosphorus		groundwater		0.0000010558		kg		(4,3,1,1,1,4); Calculated with standard method

				Fipronil		0.0000000478		kg		Tsiropoulos 2014		Based on Hassuani 2005, explanation in Tsiropoulos 2014 supplementary material		4,1,1																Nitrate		groundwater		0.000028356		kg		(4,3,1,1,1,4); Calculated with standard method

				Endosulfan		0.00000163		kg		Tsiropoulos 2014		Based on Hassuani 2005, explanation in Tsiropoulos 2014 supplementary material		4,1,1

				Carbofuran		0.0000005436		kg		Tsiropoulos 2014		Based on Hassuani 2005, explanation in Tsiropoulos 2014 supplementary material		4,1,1																Emissions to soil

				Terbufos		0.0000005986		kg		Tsiropoulos 2014		Based on Hassuani 2005, explanation in Tsiropoulos 2014 supplementary material		4,1,1																Atrazine		agricultural		0.0000093514		kg		(4,3,1,1,1,4); Calculated with standard method

				Acephate		0.0000001792		kg		Tsiropoulos 2014		Based on Hassuani 2005, explanation in Tsiropoulos 2014 supplementary material		4,1,1																2,4-D		agricultural		0.0000023127		kg		(4,3,1,1,1,4); Calculated with standard method

																														Glyphosate		agricultural		0.0000033182		kg		(4,3,1,1,1,4); Calculated with standard method

																														Linuron		agricultural		0.0000077929		kg		(4,3,1,1,1,4); Calculated with standard method

																														Arsenic		agricultural		0.0000025373		kg		(4,3,1,1,1,4); Calculated with standard method

																														Aldrin		agricultural		0.000035646		kg		(4,3,1,1,1,4); Calculated with standard method

																														Cadmium		agricultural		0.0000000281		kg		(4,3,1,1,1,4); Calculated from the fertilizer input

																														Chromium		agricultural		0.0000002101		kg		(4,3,1,1,1,4); Calculated from the fertilizer input

																														Copper		agricultural		0.0000001301		kg		(4,3,1,1,1,4); Calculated from the fertilizer input

		Note:																												Nickel		agricultural		0.0000001049		kg		(4,3,1,1,1,4); Calculated from the fertilizer input

																														Lead		agricultural		0.0000002153		kg		(4,3,1,1,1,4); Calculated from the fertilizer input

				Inventory data includes the product, the input materials and energy, emissions to air, water and soil																										Tin		agricultural		0.0000021605		kg		(4,3,1,1,1,4); Calculated from the fertilizer input

				For each  line the amount is documented with its unit. Data source is identified. 

				Comments about the specific data is provided. For example if a calculation is involved in attaining the value reported,this is explained here.

				Finally data quality is scored. For company-specific information Data quality is scored based on 4 quality criteria:

				1. Technological representativeness (TeR)

				2. Geographical representativeness (GR)

				3. Time-related representativeness (TiR)

				4. Precision / uncertainty

				Take average of the 4 to calculate DQR (data quality rating)

				When secondary dataset is used, use DQR parameters from the dataset metadata (if default dataset listed in the PEFCR, the default DQR parameters from PEFCR is used) 

		Yannis trash burning emission calculation:

										81.9		g trash burnt/kg cane (from Saebra 2011)

				Sugarcane field burning

				Source: Greet 1.8d 2010		 g/kg dry straw burnt				kg/kg cane

				VOC		7				5.73E-04

				CO		92				7.53E-03

				NOx		2.5				2.05E-04

				PM10		7.8				6.39E-04

				PM2.5		3.9				3.19E-04

				SOx		0.4				3.28E-05

				CH4		2.7				2.21E-04

				N2O		0.07				5.73E-06

				CO2		1,660				1.36E-01

				Without trash burning

				NOx		7.25E-06		0.00000725

				N2O		3.56E-05		0.000035567









2. Sugarcane proc + eth prod

				Inventory data for sugarcane processing + ethanol production

																										Ecoinvent 2 Data:		Date created		3/31/10

																												Last update		3/26/11

						Amount		Unit		Data source		Comment		Data quality				Calculations:								Products

				Products										TiR, GR, TeR												Ethanol, 95% in H2O, from sugar cane, at fermentation plant/BR U		1		kg		100		not defined		Fuels\Biofuels\Ethanol		BRAZIL		Ecoinvent burning of bagasse is calculated with the dataset "wood chips, burned in cogen 6400 kW"and adapted for the dry matter input, carbon input and energy input

				Ethanol, at fermentation plant, from sugarcane juice_Brazil
		1		kg		Tsiropoulos 2014

				Avoided products																						Resources

				Electricity, natural gas, at power plant/UCTE U		0.16		kWh		Tsiropoulos 2014		Seabra et al. 2011 10.7 kWh/t cane surplus, substitution of electricity production from natural gas (operating margin in Brazil, Seabra et al. 2011)		4,1,1				0.1601118089								Water, river		in water		0.015494		m3		(1,3,1,1,1,4); Literature 1998

				Light fuel oil, burned in boiler 100kW, non-modulating/CH U		0.90		MJ		Tsiropoulos 2014		Seabra et al. 2011 8.7 kg/t cane surplus, bagasse LHV 8 MJ/kg, substitution of bagasse fired boiler (79% efficiency) with fuel-oil fired burners (92% efficiency) according to Macedo et al. 2004		4,1,1				0.8955435373

				Materials/fuels																						Materials/fuels

				Water, river		0.0273836084		m3		UNICA 2011 1.83 m3/t cane				4,1,1				0.0273836084								Sugarcane, at farm/BR U		14.8976106659		kg		(1,3,1,1,1,4); Literature 2003

				Sugarcane, at farm, south-central region_Brazil		14.9637204597		kg		Tsiropoulos 2014		Tsiropoulos et al. 2014 [Calculated from ethanol yield 84.7 L etOH/t cane, ethanol density 0.789 kg/L etOH ) 		4,1,1				14.9637204597								Sulphuric acid, liquid, at plant/RER U		0.010786		kg		(1,3,1,1,1,4); Literature 2004

				Lubricating oil, at plant/RER U		0.0001541263		kg		Tsiropoulos 2014		Seabra et al. 2011 10.3 g/t cane		4,1,1				0.0001541263								Lime, hydrated, packed, at plant/CH U		0.035659		kg		(1,3,1,1,1,4); Literature 2004

				Lime, hydrated, packed, at plant/CH U		0.013168074		kg		Tsiropoulos 2014		Seabra et al. 2011 880g/t cane		4,1,1				0.013168074								Transport, lorry 3.5-16t, fleet average/RER U		0.023836		tkm		(4,5,na,na,na,na); Standard distances

				Sulphuric acid, liquid, at plant/RER U		0.0093789607		kg		Tsiropoulos 2014		Seabra et al. 2011 7.4 g/L etOH, ethanol density 0.789 kg/L etOH		4,1,1				0.0093789607								Transport, lorry >16t, fleet average/RER U		0.095345		tkm		(4,5,na,na,na,na); Standard distances

				Biocides, for paper production, unspecified, at plant/RER U		0.0001032497		kg		Tsiropoulos 2014		Seabra et al. 2011 6.9 g/t cane		4,1,1				0.0001032497								Transport, lorry >28t, fleet average/CH U		0.014921		tkm		(4,5,na,na,na,na); Standard distances

				Chemicals organic, at plant/GLO U		0.00086		kg		Tsiropoulos 2014		Seabra et al. 2011, Includes antibiotic, antifoam, dispersant and polymer		4,1,1				0.00086								Transport, freight, rail/RER U		0.01535		tkm		(4,5,na,na,na,na); Standard distances								Calculated values based on Ecoinvent with correction factor												This study				Ecoinvent

				Ammonia, liquid, at regional storehouse/RER U		0.0000002286		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol (Ethanol, 95% in H2O, from sugar cane, at fermentation plant/BR U) corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,1,1												Ammonia, liquid, at regional storehouse/RER U		0.0000002232		kg		(4,3,3,3,5,4); From bagasse burning								0.0000002286														255				250		g bagasse/kg sugarcane

				Chlorine, liquid, production mix, at plant/RER U		0.0000091438		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Chlorine, liquid, production mix, at plant/RER U		0.0000089295		kg		(4,3,3,3,5,4); From bagasse burning								0.0000091438														14.9637204597				14.8976106659		kg sugarcane/kg ethanol

				Sodium chloride, powder, at plant/RER U		0.0001142989		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Sodium chloride, powder, at plant/RER U		0.00011162		kg		(4,3,3,3,5,4); From bagasse burning								0.0001142989												Factor correction				1.0245263627

				Chemicals organic, at plant/GLO U		0.0001600102		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Chemicals organic, at plant/GLO U		0.00015626		kg		(4,3,3,3,5,4); From bagasse burning								0.0001600102

				Water, decarbonised, at plant/RER U		0.021940224		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Lubricating oil, at plant/RER U		0.0020855		kg		(4,3,3,3,5,4); From bagasse burning

				Cogen unit 6400kWth, wood burning, building/CH/I U		0.0000000067		p		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Water, decarbonised, at plant/RER U		0.021426		kg		(4,3,3,3,5,4); From bagasse burning								0.021940224

				Cogen unit 6400kWth, wood burning, common components for heat+electricity/CH/I U		0.0000000269		p		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Cogen unit 6400kWth, wood burning, building/CH/I U		0.0000000066		p		(4,3,3,3,5,4); From bagasse burning								0.0000000067

				Cogen unit 6400kWth, wood burning, components for electricity only/CH/I U		0.0000000269		p		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Cogen unit 6400kWth, wood burning, common components for heat+electricity/CH/I U		0.0000000263		p		(4,3,3,3,5,4); From bagasse burning								0.0000000269

				Ethanol fermentation plant/CH/I U		0.0000000007		p		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Cogen unit 6400kWth, wood burning, components for electricity only/CH/I U		0.0000000263		p		(4,3,3,3,5,4); From bagasse burning								0.0000000269

				Emission to air																						Ethanol fermentation plant/CH/I U		0.0000000007		p		(2,4,1,5,3,4); Estimation								0.0000000007

				Acetaldehyde		0.0000017005		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4

				Ammonia		0.0000485069		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Emissions to air

				Arsenic		0.0000000279		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Acetaldehyde		high. pop.		0.0000016606		kg		(4,3,3,3,5,4); From bagasse burning						0.0000017005

				Benzene		0.0000253676		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Ammonia		high. pop.		0.00004737		kg		(4,3,3,3,5,4); From bagasse burning						0.0000485069

				Benzene, ethyl-		0.0000008363		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Arsenic		high. pop.		0.0000000272		kg		(4,3,3,3,5,4); From bagasse burning						0.0000000279

				Benzene, hexachloro-		0		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Benzene		high. pop.		0.000024773		kg		(4,3,3,3,5,4); From bagasse burning						0.0000253676

				Benzo(a)pyrene		0.0000000139		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Benzene, ethyl-		high. pop.		0.0000008167		kg		(4,3,3,3,5,4); From bagasse burning						0.0000008363

				Bromine		0.0000016726		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Benzene, hexachloro-		high. pop.		0		kg		(4,3,3,3,5,4); From bagasse burning						0

				Cadmium		0.0000000195		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Benzo(a)pyrene		high. pop.		0.0000000136		kg		(4,3,3,3,5,4); From bagasse burning						0.0000000139

				Calcium		0.0001630822		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Bromine		high. pop.		0.0000016334		kg		(4,3,3,3,5,4); From bagasse burning						0.0000016726

				Chlorine		0.0000050179		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Cadmium		high. pop.		0.0000000191		kg		(4,3,3,3,5,4); From bagasse burning						0.0000000195

				Chromium		0.0000001104		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Calcium		high. pop.		0.00015926		kg		(4,3,3,3,5,4); From bagasse burning						0.0001630822

				Chromium VI		0.0000000011		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Carbon monoxide, biogenic		high. pop.		0.00017094		kg		(4,3,3,3,5,4); From bagasse burning

				Copper		0.0000006133		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Chlorine		high. pop.		0.0000049003		kg		(4,3,3,3,5,4); From bagasse burning						0.0000050179

				Dioxin, 2,3,7,8 Tetrachlorodibenzo-p-		0		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Chromium		high. pop.		0.0000001078		kg		(4,3,3,3,5,4); From bagasse burning						0.0000001104

				Fluorine		0.0000013939		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Chromium VI		high. pop.		0.0000000011		kg		(4,3,3,3,5,4); From bagasse burning						0.0000000011

				Formaldehyde		0.000003624		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Copper		high. pop.		0.0000005989		kg		(4,3,3,3,5,4); From bagasse burning						0.0000006133

				Heat, waste		26.7407582579		MJ		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Dinitrogen monoxide		high. pop.		0.000062615		kg		(4,3,3,3,5,4); From bagasse burning

				Hydrocarbons, aliphatic, alkanes, unspecified		0.0000227543		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Dioxin, 2,3,7,8 Tetrachlorodibenzo-p-		high. pop.		0		kg		(4,3,3,3,5,4); From bagasse burning						0

				Hydrocarbons, aliphatic, unsaturated		0.0000775158		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Fluorine		high. pop.		0.0000013612		kg		(4,3,3,3,5,4); From bagasse burning						0.0000013939

				Lead		0.0000006942		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Formaldehyde		high. pop.		0.0000035391		kg		(4,3,3,3,5,4); From bagasse burning						0.000003624

				Magnesium		0.0000100639		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Heat, waste		high. pop.		26.1140217362		MJ		(4,3,3,3,5,4); From bagasse burning						26.7407582579

				Manganese		0.0000047671		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Hydrocarbons, aliphatic, alkanes, unspecified		high. pop.		0.000022221		kg		(4,3,3,3,5,4); From bagasse burning						0.0000227543

				Mercury		0.0000000084		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Hydrocarbons, aliphatic, unsaturated		high. pop.		0.000075699		kg		(4,3,3,3,5,4); From bagasse burning						0.0000775158

				m-Xylene		0.0000033453		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Lead		high. pop.		0.0000006779		kg		(4,3,3,3,5,4); From bagasse burning						0.0000006942

				Nickel		0.0000001673		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Magnesium		high. pop.		0.000009828		kg		(4,3,3,3,5,4); From bagasse burning						0.0000100639

				NMVOC, non-methane volatile organic compounds, unspecified origin		0.0000152535		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Manganese		high. pop.		0.0000046554		kg		(4,3,3,3,5,4); From bagasse burning						0.0000047671

				PAH, polycyclic aromatic hydrocarbons		0.000000275		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Mercury		high. pop.		0.0000000082		kg		(4,3,3,3,5,4); From bagasse burning						0.0000000084

				Phenol		0.0000000002		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Methane, biogenic		high. pop.		0.000011815		kg		(4,3,3,3,5,4); From bagasse burning

				Phosphorus		0.0000083632		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												m-Xylene		high. pop.		0.0000032669		kg		(4,3,3,3,5,4); From bagasse burning						0.0000033453

				Potassium		0.000652329		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Nickel		high. pop.		0.0000001633		kg		(4,3,3,3,5,4); From bagasse burning						0.0000001673

				Sodium		0.0000362404		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Nitrogen oxides		high. pop.		0.0023957		kg		(4,3,3,3,5,4); From bagasse burning

				Toluene		0.0000083632		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												NMVOC, non-methane volatile organic compounds, unspecified origin		high. pop.		0.000014896		kg		(4,3,3,3,5,4); From bagasse burning						0.0000152535

				Zinc		0.0000083632		kg		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												PAH, polycyclic aromatic hydrocarbons		high. pop.		0.0000002686		kg		(4,3,3,3,5,4); From bagasse burning						0.000000275

				VOC		1.55E-04		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Particulates, < 2.5 um		high. pop.		0.0012224		kg		(4,3,3,3,5,4); From bagasse burning

				CO, biogenic		2.22E-03		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Phenol		high. pop.		0.0000000002		kg		(4,3,3,3,5,4); From bagasse burning						0.0000000002

				NOx		2.21E-03		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Phosphorus		high. pop.		0.0000081672		kg		(4,3,3,3,5,4); From bagasse burning						0.0000083632

				PM10		2.51E-03		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Potassium		high. pop.		0.00063704		kg		(4,3,3,3,5,4); From bagasse burning						0.000652329

				PM2.5		1.25E-03		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Sodium		high. pop.		0.000035391		kg		(4,3,3,3,5,4); From bagasse burning						0.0000362404

				SOx		1.19E-04		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Sulfur dioxide		high. pop.		0.000067789		kg		(4,3,3,3,5,4); From bagasse burning

				CH4, biogenic		9.17E-04		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Toluene		high. pop.		0.0000081672		kg		(4,3,3,3,5,4); From bagasse burning						0.0000083632

				N2O		1.22E-04		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Zinc		high. pop.		0.0000081672		kg		(4,3,3,3,5,4); From bagasse burning						0.0000083632

				CO2, biogenic		3.44E+00		kg		Tsiropoulos 2014		From bagasse burning From GREET for bagasse input of 3.82 t bagasse/t ethanol based on Saebra 2011		4,1,1												Carbon dioxide, biogenic		high. pop.		4.6856905415		kg		(4,3,1,1,1,4); Calculated from the carbon balance

				Discharge to soil

				Disposal, used mineral oil, 10% water, to hazardous waste incineration/CH U		0.0000914381		g		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Waste to treatment

				Disposal, wood ash mixture, pure, 0% water, to landfarming/CH U		0.0036798464		g		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Disposal, used mineral oil, 10% water, to hazardous waste incineration/CH U		0.000089295		kg		(4,3,3,3,5,4); From bagasse burning								0.0000914381

				Disposal, wood ash mixture, pure, 0% water, to municipal incineration/CH U		0.0036798464		g		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Disposal, wood ash mixture, pure, 0% water, to landfarming/CH U		0.0035936		kg		(4,3,3,3,5,4); From bagasse burning								0.0036798464

				Disposal, wood ash mixture, pure, 0% water, to sanitary landfill/CH U		0.0073874432		g		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Disposal, wood ash mixture, pure, 0% water, to municipal incineration/CH U		0.0035936		kg		(4,3,3,3,5,4); From bagasse burning								0.0036798464

				Disposal, municipal solid waste, 22.9% water, to municipal incineration/CH U		0.0000914381		g		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Disposal, wood ash mixture, pure, 0% water, to sanitary landfill/CH U		0.0072143		kg		(4,3,3,3,5,4); From bagasse burning								0.0073874432

				Treatment, sewage, to wastewater treatment, class 2/CH U		0.0000219402		m3		Tsiropoulos 2014		From bagasse burning From ecoinvent ethanol corrected with higher bagasse composition & reallocating all impacts to ethanol 		4,4,4												Disposal, municipal solid waste, 22.9% water, to municipal incineration/CH U		0.000089295		kg		(4,3,3,3,5,4); From bagasse burning								0.0000914381

																										Treatment, sewage, to wastewater treatment, class 2/CH U		0.000021426		m3		(4,3,3,3,5,4); From bagasse burning								0.0000219402

		Note:

				Inventory data includes the product, the input materials and energy, emissions to air, water and soil

				For each  line the amount is documented with its unit. Data source is identified. 

				Comments about the specific data is provided. For example if a calculation is involved in attaining the value reported,this is explained here.

				Finally data quality is scored. For company-specific information Data quality is scored based on 4 quality criteria:

				1. Technological representativeness (TeR)

				2. Geographical representativeness (GR)

				3. Time-related representativeness (TiR)

				4. Precision / uncertainty

				Take average of the 4 to calculate DQR (data quality rating)

				When secondary dataset is used, use DQR parameters from the dataset metadata (if default dataset listed in the PEFCR, the default DQR parameters from PEFCR is used) 

		Yannis' bagasse burning emission calculations:

						Conversion from mm Btu to MJ						Bagasse burnt :

						1055.06		MJ/mm BTU				3.8157487172		kg bagasse/kg eth

												8		MJ/kg bagasse

												30.5259897379		MJ bagasse/kg eth

		Sugar Cane Bagasse Burning

		Source: Greet 1.8d 2010

				grams/mmBtu fuel burned		kg / MJ fuel burned		kg/ kg eth

		VOC		5.341		0.0000050623		1.55E-04

		CO		76.8		0.0000727921		2.22E-03

		NOx		76.411		0.0000724234		2.21E-03

		PM10		86.599		0.0000820797		2.51E-03

		PM2.5		43.3		0.0000410403		1.25E-03

		SOx		4.1		0.000003886		1.19E-04

		CH4		31.65		0.0000299983		9.16E-04

		N2O		4.22		0.0000039998		1.22E-04

		CO2		118834		0.1126324569		3.44E+00

		Edwards et al. 2017 emission calculation:

		Edwards et al. 2017						Heating Value				Comment:

		CH4		0.003		g/MJ eth		26.67		MJ eth/kg eth		Heating value calculated based on Edwards et al. 2017 Table 143

				8.00E-05		kg CH4/kg eth

		N2O		0.0015		g/MJ eth		26.67		MJ eth/kg eth		Heating value calculated based on Edwards et al. 2017 Table 143

				4.00E-05		kg N2O/kg eth

		Literature for fermentation CO2 emissions max. limit

		US EPA 2010

		CO2		6.29		lb/gal eth		3.78541		L/gal

		max limit		0.9552699217		kg CO2/kg eth		0.453592		kg/lb

								0.789		kg/L eth





4. Bio-MEG production

				Inventory data for Bio-MEG production



						Amount		Unit		Data source		Comment		Data quality				Technology involves 

				Output										TiR, GR, TeR				Ethanol catalytically dehydrated to ethylene, ethylene oxidized to ethylene oxide, ethylene oxide reacted with water to produce ethylene glycols

				Bio-MEG, at plant, from Brazilian ethanol_India		1		kg										Data from these processes combined and obtained from the licensor of India Glycols plant

				Avoided products

				Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U		0.0826		kg

				Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U		0.00436		kg

				Inputs

				Water, cooling, unspecified natural origin/m3		0.3076		m3		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Ethanol, at bio-MEG plant in India, from Brazil_India_BIO-SPRI		1.029		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Oxygen, liquid, at plant/RER U (IGL)		0.518		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data, background data adapted to Indian electricity mix		1,1,1

				Natural gas, high pressure, at consumer/RER U		1.4333519		MJ		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Water, deionised, at plant/CH U		0.9		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Ethylene dichloride, at plant/RER U		0.000008		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Potassium carbonate, at plant/GLO U		0.0000276		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Sulphuric acid, liquid, at plant/RER U		0.0028224		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Sodium hydroxide, 50% in H2O, production mix, at plant/RER U (IGL)		0.00243		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data, background data adapted to Indian electricity mix		1,1,1

				Boric acid, anhydrous, powder, at plant/RER U		0.0000022754		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Electricity, medium voltage_India		0.294		kWh		Tsiropoulos 2015		Bio-MEG production plant licensor data, background data adapted to Indian electricity mix		1,1,1

				Steam, for chemical processes, at plant/RER U (coal)		1.7425		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data, background data adapted to Indian steam production		1,1,1

				Nitrogen, liquid, at plant/RER U (IGL)		0.0085		kg		Tsiropoulos 2015		Bio-MEG production plant licensor data, background data adapted to Indian electricity mix		1,1,1

				Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		0.0096		m3		Tsiropoulos 2015		Bio-MEG production plant licensor data		1,1,1

				Transport, lorry 7.5-16t, EURO4/RER U		1.656		kgkm		Tsiropoulos 2015		Transport over 180 km of chemical inputs		1,1,1











						Amount		Unit		Data source		Comment

				Output

				Electricity, medium voltage_India		1		kWh

				Resources

				Gas, natural, 46.8 MJ per kg		0.0623931624		kg		Tsiropoulos 2015		Parameter added to correct for NREU of Indian Grid based on OECD production 2008 (note: contributes only to NREU in CED)

				Biomass, feedstock		0.06		MJ		Tsiropoulos 2015		Parameter added to correct for REU of Indian Grid based on OECD production 2008 (note: contributes only to REU in CED)

				Inputs

				Electricity, high voltage, production UCTE, at grid/UCTE U		1.0109		kWh		Tsiropoulos 2015		Electricity, medium voltage, production UCTE, at grid/UCTE U

				Sulphur hexafluoride, liquid, at plant/RER U		0.0000000674		kg		Tsiropoulos 2015		Electricity, medium voltage, production UCTE, at grid/UCTE U

				Transmission network, electricity, medium voltage/CH/I U		0.0000000324		km		Tsiropoulos 2015		Electricity, medium voltage, production UCTE, at grid/UCTE U

				Emission to air

				Heat, waste		0.02154		MJ		Tsiropoulos 2015		Electricity, medium voltage, production UCTE, at grid/UCTE U

				Sulfur hexafluoride		0.0000000674		kg		Tsiropoulos 2015		Electricity, medium voltage, production UCTE, at grid/UCTE U

				Carbon dioxide		0.437		kg		Tsiropoulos 2015		Added manualy to match Indian electricity grid emission factor with IEA Statistics 2010 (0.968 kg/kWh)

				Discharge to soil

				Heat, waste		0.017624		MJ		Tsiropoulos 2015		Electricity, medium voltage, production UCTE, at grid/UCTE U



						Amount		Unit		Data source		Comment

				Output

				Steam, for chemical processes, at plant/RER U (coal)		1		kg

				Inputs

				Tap water, at user/RER U		1.17		kg		Tsiropoulos 2015		Steam, for chemical processes, at plant/RER U

				Hard coal, burned in industrial furnace 1-10MW/RER U -w/o transp+india elec		7.225433526		MJ		Tsiropoulos 2015		Based on Kumar Sunil, 2013, Bio-ethanol production inventories, Simapro Software Development India Pvt. Ltd, New Delhi, India. (250 kg coal/t steam)

				Transport, freight, rail/RER U		0.15		tkm		Tsiropoulos 2015		600 km rail

				Transport, lorry >16t, fleet average/RER U		0.015		tkm		Tsiropoulos 2015		60 km truck

				Background data for Hard coal burning from Ecoinvent, adapted to remove transportation and electricity changed to Indian grid electricity

				Products

				Hard coal, burned in industrial furnace 1-10MW/RER U -w/o transp+india elec		1		MJ		100		not defined

				Materials/fuels

				Industrial furnace, coal, 1-10 MW/RER/I U		0.0000000006		p		(2,3,3,3,1,5); infrastructure

				Electricity, medium voltage_India		0.019		kWh		(4,2,3,2,3,3); generic electricity consumption 

				Hard coal mix, at regional storage/UCTE U		0.0346		kg		(4,2,2,3,1,3); fuel input

				Water, completely softened, at plant/RER U		0.0075		kg		(2,5,3,5,1,5); rough estimate

				Transport, lorry >16t, fleet average/RER U		0		tkm		(4,2,1,3,1,5); based on theoretical calculations

				Emissions to air

				Heat, waste		high. pop.		1.06		MJ		(4,1,1,1,1,3); from theoretical considerations

				Aluminium		high. pop.		0.0000107		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Antimony		high. pop.		0.0000000016		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Arsenic		high. pop.		0.0000000253		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Barium		high. pop.		0.000000126		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Benzene		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Benzo(a)pyrene		high. pop.		0		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Beryllium		high. pop.		0.0000000013		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Boron		high. pop.		0.000000474		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Bromine		high. pop.		0.0000000095		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Calcium		high. pop.		0.00000126		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Cadmium		high. pop.		0.0000000016		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Carbon dioxide, fossil		high. pop.		0.0915		kg		(2,2,2,3,1,3); from carbon balance

				Carbon monoxide, fossil		high. pop.		0.0001		kg		(2,3,4,3,1,3); typical value

				Chromium		high. pop.		0.0000000225		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Chromium VI		high. pop.		0.0000000028		kg		based on range of data

				Cobalt		high. pop.		0.0000000032		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Copper		high. pop.		0.0000000166		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Dinitrogen monoxide		high. pop.		0.000001		kg		(2,3,4,3,1,3); typical value

				Dioxin, 2,3,7,8 Tetrachlorodibenzo-p-		high. pop.		0		kg		(2,3,4,3,1,3); 

				Ethane		high. pop.		0.0000015		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Ethene		high. pop.		0.000003		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Ethyne		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Formaldehyde		high. pop.		0.00000008		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Hydrocarbons, aliphatic, alkanes, unspecified		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Hydrocarbons, aliphatic, unsaturated		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Hydrogen chloride		high. pop.		0.0000405		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Hydrogen fluoride		high. pop.		0.00000126		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Iodine		high. pop.		0.0000000114		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Iron		high. pop.		0.00000442		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Lead		high. pop.		0.0000000758		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Lead-210		high. pop.		0.0000465		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Magnesium		high. pop.		0.00000379		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Manganese		high. pop.		0.0000000221		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Mercury		high. pop.		0.0000000028		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Methane, fossil		high. pop.		0.00001		kg		(2,3,4,3,1,3); typical value

				Molybdenum		high. pop.		0.0000000047		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Nickel		high. pop.		0.000000019		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Nitrogen oxides		high. pop.		0.0002		kg		(2,3,4,3,1,3); typical value

				NMVOC, non-methane volatile organic compounds, unspecified origin		high. pop.		0.00000172		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Particulates, < 2.5 um		high. pop.		0.00002		kg		(4,5,3,3,1,5); total PM and profile estimates

				Particulates, > 10 um		high. pop.		0.00001		kg		(4,5,3,3,1,5); total PM and profile estimates

				Particulates, > 2.5 um, and < 10um		high. pop.		0.00002		kg		(4,5,3,3,1,5); total PM and profile estimates

				Phosphorus		high. pop.		0.0000000632		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Polonium-210		high. pop.		0.000085		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Potassium		high. pop.		0.00000126		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Potassium-40		high. pop.		0.0000135		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Propane		high. pop.		0.000001		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Propene		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Radium-226		high. pop.		0.000012		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Radium-228		high. pop.		0.000065		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Radon-220		high. pop.		0.000001		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Radon-222		high. pop.		0.000001		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Scandium		high. pop.		0.0000000013		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Selenium		high. pop.		0.0000000095		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Silicon		high. pop.		0.0000158		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Sodium		high. pop.		0.000000632		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Strontium		high. pop.		0.00000019		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Sulfur dioxide		high. pop.		0.0005		kg		(4,5,3,3,1,5); from S-balance

				Thallium		high. pop.		0.0000000016		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Thorium		high. pop.		0.0000000019		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Thorium-228		high. pop.		0.0000055		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Thorium-232		high. pop.		0.0000035		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Tin		high. pop.		0.0000000006		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Titanium		high. pop.		0.000000379		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Toluene		high. pop.		0.0000001		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Uranium		high. pop.		0.0000000025		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Uranium-238		high. pop.		0.00001		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

				Vanadium		high. pop.		0.0000000379		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Xylene		high. pop.		0.0000001		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

				Zinc		high. pop.		0.0000000032		kg		(4,5,3,3,1,5); from trace element balance; see report for details

				Waste to treatment

				Disposal, hard coal ash, 0% water, to residual material landfill/PL U		0.0029		kg		(5,1,2,3,1,3); assumption: no reuse
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Impact Assessment PET bottle

		Calulation for 1 kg moulded plastic

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total				kg eth/kg MEG		1.029						Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total

		IPCC GWP 100a		kg CO2 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.334				ERROR:#REF!				kg MEG/kg PETb		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.3050				ERROR:#REF!

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000001534				ERROR:#REF!				kg PTA/kg PETb		ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000				ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000003649				ERROR:#REF!				kg PETb/kg moulded plastic		1.0218870621						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000				ERROR:#REF!

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000000919				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000				ERROR:#REF!

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0006130698				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0006				ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.6222627471				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.6089				ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0028830046				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0028				ERROR:#REF!

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0076334778				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0075				ERROR:#REF!

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0102109427				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0100				ERROR:#REF!

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0011249606				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0011				ERROR:#REF!

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.001176506				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0012				ERROR:#REF!

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		12.2909970015				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		12.0277				ERROR:#REF!

		Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.7351021007				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.6979				ERROR:#REF!

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.9357227497				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.8943				ERROR:#REF!

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000012139				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000				ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		15.6869913556				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		15.3510				ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		26.6986836909				ERROR:#REF!												ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		26.1268				ERROR:#REF!

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Sugarcane, at farm, south-central region_Brazil_new		Ammonia, liquid, at regional storehouse/RER U		Urea, as N, at regional storehouse/RER U		Ammonium nitrate, as N, at regional storehouse/RER U		Monoammonium phosphate, as N, at regional storehouse/RER U		Single superphosphate, as P2O5, at regional storehouse/RER U		Triple superphosphate, as P2O5, at regional storehouse/RER U		Phosphate rock, as P2O5, beneficiated, dry, at plant/MA U		Monoammonium phosphate, as P2O5, at regional storehouse/RER U		Potassium chloride, as K2O, at regional storehouse/RER U		Lime, from carbonation, at regional storehouse/CH U		Ash, bagasse, at fermentation plant/BR U		Pesticide unspecified, at regional storehouse/RER U		Triazine-compounds, at regional storehouse/RER U		Phenoxy-compounds, at regional storehouse/RER U		Glyphosate, at regional storehouse/RER U		Diuron, at regional storehouse/RER U		Fungicides, at regional storehouse/RER U		Operation, lorry 20-28t, fleet average/CH U		Transport, lorry >28t, fleet average/CH U		Gypsum, mineral, at mine/CH U		Insecticides, at regional storehouse/RER U

		IPCC GWP 100a		kg CO2 eq		0.038626115		0.020433032		0.0002302493		0.0012477556		0.0022877384		2.22E-05		0.0003847447		0.0001640528		5.67E-07		3.62E-05		0.0004952479		6.07E-05		0		0.00031227		6.05E-05		9.88E-06		2.20E-05		5.29E-05		1.06E-07		0.012749973		9.90E-07		4.66E-06		5.04E-05

		Ozone depletion		kg CFC-11 eq		3.06E-09		0		3.68E-11		1.88E-10		1.29E-10		3.40E-12		3.51E-11		1.50E-11		5.62E-14		3.29E-12		6.77E-11		9.77E-12		0		5.97E-10		1.44E-11		2.63E-12		6.24E-12		3.24E-11		5.76E-14		1.91E-09		1.63E-13		5.54E-13		7.20E-12

		Human toxicity, non-cancer effects		CTUh		5.76E-08		5.59E-08		2.47E-11		2.14E-10		2.58E-10		5.95E-12		2.04E-10		8.01E-11		8.25E-14		1.93E-11		2.19E-10		9.07E-12		0		1.15E-10		1.94E-11		3.63E-12		9.29E-12		2.04E-11		4.48E-14		5.17E-10		1.73E-13		5.27E-13		1.46E-11

		Human toxicity, cancer effects		CTUh		1.57E-09		1.24E-09		4.45E-12		3.89E-11		4.16E-11		9.88E-13		5.47E-11		2.13E-11		2.59E-14		4.91E-12		3.99E-11		3.29E-12		0		1.87E-11		3.52E-12		6.19E-13		1.67E-12		3.58E-12		5.84E-15		8.94E-11		6.42E-14		2.39E-13		3.08E-12

		Particulate matter		kg PM2.5 eq		0.0013461592		0.0013354926		2.00E-07		1.72E-06		1.32E-06		6.09E-08		7.60E-07		2.83E-07		8.03E-10		6.76E-08		1.64E-07		2.88E-08		0		2.18E-07		2.29E-08		3.73E-09		9.13E-09		3.39E-08		5.02E-11		5.67E-06		4.36E-10		7.27E-08		2.81E-08

		Ionizing radiation HH		kBq U235 eq		0.0009035302		0		1.04E-05		0.0001096563		7.22E-05		2.02E-06		0.0001705811		5.36E-05		2.57E-07		8.48E-06		6.52E-05		5.27E-06		0		9.74E-05		1.65E-05		3.38E-06		1.03E-05		1.87E-05		2.92E-08		0.000237276		8.58E-08		1.68E-06		2.07E-05

		Photochemical ozone formation		kg NMVOC eq		0.000495998		0.0003489589		4.02E-07		2.09E-06		4.77E-06		4.99E-08		2.47E-06		8.31E-07		1.36E-09		1.87E-07		1.89E-06		6.03E-07		0		1.08E-06		1.35E-07		2.73E-08		5.44E-08		1.51E-07		2.61E-10		0.0001320248		9.37E-09		1.25E-07		1.33E-07

		Acidification		molc H+ eq		0.000616492		0.000477		8.23E-07		7.00E-06		1.07E-05		1.02E-07		7.48E-06		3.34E-06		3.06E-09		1.10E-06		2.13E-06		4.61E-07		0		3.41E-06		2.61E-07		4.60E-08		1.04E-07		4.95E-07		6.21E-10		0.0001015622		7.19E-09		1.22E-07		3.95E-07

		Terrestrial eutrophication		molc N eq		0.002931821		0.00233412		1.14E-06		2.40E-05		4.24E-05		2.89E-07		8.17E-06		2.51E-06		4.66E-09		4.76E-07		6.65E-06		2.18E-06		0		3.40E-06		4.04E-07		6.99E-08		1.75E-07		4.77E-07		8.31E-10		0.0005043576		3.34E-08		6.01E-07		4.21E-07

		Freshwater eutrophication		kg P eq		5.16E-06		1.85E-06		2.05E-08		2.14E-07		1.94E-07		4.87E-09		4.71E-07		1.18E-06		3.07E-10		4.02E-07		1.72E-07		5.07E-09		0		2.09E-07		2.58E-08		4.87E-09		3.68E-08		2.78E-08		6.13E-11		2.89E-07		9.44E-11		6.03E-10		5.75E-08

		Marine eutrophication		kg N eq		0.0001542359		0.000102051		1.17E-07		8.78E-07		2.13E-06		1.69E-08		7.82E-07		2.42E-07		5.33E-10		4.54E-08		6.09E-07		1.99E-07		0		8.17E-07		5.57E-08		7.52E-09		2.29E-08		1.20E-07		3.84E-10		4.60E-05		3.05E-09		4.27E-08		6.25E-08

		Freshwater ecotoxicity		CTUe		0.25720318		0.21990804		0.0006257773		0.0050555842		0.0059721081		0.0001379389		0.0046215031		0.0015490862		2.20E-06		0.0003313427		0.0049532749		0.0002007727		0		0.0034797125		0.0003308722		7.26E-05		0.0001888808		0.0003987276		1.76E-06		0.0090508083		3.93E-06		1.19E-05		0.0003062745

		Land use		kg C deficit		2.1358161		2.103277		0.000430334		0.0016316961		0.0013790999		3.25E-05		0.0005478356		0.0001993373		1.34E-06		4.33E-05		0.0017494484		0.0001406883		0		0.0002421962		2.44E-05		6.68E-06		2.40E-05		4.04E-05		8.79E-08		0.026060523		2.32E-06		-5.51E-05		3.79E-05

		Water use		m3		0.48223441		0		0.0064679717		0.06578016		0.057729805		0.0014613252		0.081015039		0.025297873		7.23E-05		0.0043121245		0.052126103		0.0029166862		0		0.046597674		0.0075945728		0.0015814557		0.0045647365		0.0092978028		1.42E-05		0.10528833		4.96E-05		0.0009525073		0.0091141128

		Abiotic depletion		kg Sb eq		8.98E-08		0		3.97E-10		4.55E-09		6.49E-09		1.46E-10		3.71E-09		1.21E-09		6.74E-12		2.83E-10		5.93E-09		1.43E-10		0		5.57E-08		1.91E-10		3.94E-11		9.59E-11		2.66E-10		2.41E-11		7.09E-10		2.74E-12		3.87E-12		9.98E-09

		Abiotic depletion (fossil fuels)		MJ		0.25040385		0		0.0044275127		0.023290247		0.015922215		0.0004188623		0.0051346529		0.0020915993		7.50E-06		0.0004366078		0.0079205519		0.0009508827		0		0.0049772601		0.000892456		0.0001840361		0.0003466954		0.0008127508		1.64E-06		0.18173441		1.59E-05		6.54E-05		0.0007726245

		Non-renewable, nuclear		MJ		0.0091661436		0		0.0001056067		0.0011178171		0.0007377535		2.07E-05		0.0016855578		0.00050182		1.76E-06		7.22E-05		0.0006700996		5.33E-05		0		0.0010373217		0.0001850635		3.66E-05		0.0001032998		0.0001983734		3.13E-07		0.0024043269		8.75E-07		1.66E-05		0.0002167856

		Non renewable, fossil		MJ		0.25040426		0		0.0044275214		0.023290322		0.015922296		0.0004188642		0.0051346913		0.0020916116		7.50E-06		0.0004366105		0.0079206387		0.000950886		0		0.0049773124		0.0008924654		0.0001840389		0.0003466971		0.000812759		1.64E-06		0.18173442		1.59E-05		6.54E-05		0.0007726303

		Non-renewable, biomass		MJ		5.02E-06		0		4.68E-09		2.30E-08		1.80E-08		4.62E-10		2.57E-06		1.43E-06		4.36E-08		4.00E-07		2.37E-08		2.71E-09		0		1.41E-07		3.74E-10		8.42E-11		1.13E-07		5.23E-10		3.12E-11		1.99E-07		4.56E-11		2.24E-10		4.74E-08

						0.2595754239

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI		Sugarcane, at farm, south-central region_Brazil_new		Lubricating oil, at plant/RER U		Lime, hydrated, packed, at plant/CH U		Sulphuric acid, liquid, at plant/RER U		Biocides, for paper production, unspecified, at plant/RER U		Ammonia, liquid, at regional storehouse/RER U		Sodium chloride, powder, at plant/RER U		Chlorine, liquid, production mix, at plant/RER U		Chemicals organic, at plant/GLO U		Water, decarbonised, at plant/RER U		Cogen unit 6400kWth, wood burning, building/CH/I U		Cogen unit 6400kWth, wood burning, common components for heat+electricity/CH/I U		Cogen unit 6400kWth, wood burning, components for electricity only/CH/I U		Ethanol fermentation plant/CH/I U		Chemicals organic, at plant/GLO U		Disposal, used mineral oil, 10% water, to hazardous waste incineration/CH U		Disposal, wood ash mixture, pure, 0% water, to landfarming/CH U		Disposal, wood ash mixture, pure, 0% water, to municipal incineration/CH U		Disposal, wood ash mixture, pure, 0% water, to sanitary landfill/CH U		Disposal, municipal solid waste, 22.9% water, to municipal incineration/CH U		Treatment, sewage, to wastewater treatment, class 2/CH U

		IPCC GWP 100a		kg CO2 eq		0.65786496		0.0578348		0.57799038		0.000164264		0.010014558		0.0011673423		0.0005955525		4.84E-07		2.07E-05		9.75E-06		0.0003124594		1.72E-07		0.0020675491		0.0010937834		0.0012649031		0.0031047677		0.0016774089		0.0002608581		4.47E-06		8.34E-05		0.0001434161		4.61E-05		7.78E-06

		Ozone depletion		kg CFC-11 eq		4.76E-08		0		4.58E-08		9.98E-11		6.97E-10		1.19E-10		1.03E-10		7.73E-14		1.31E-12		1.56E-11		2.37E-11		1.26E-14		1.16E-10		5.37E-11		1.50E-10		1.95E-10		1.27E-10		3.40E-13		5.86E-13		1.48E-11		2.47E-11		2.66E-13		7.03E-13

		Human toxicity, non-cancer effects		CTUh		1.32E-06		1.42E-07		8.62E-07		4.03E-11		1.34E-10		8.23E-10		7.95E-10		5.19E-14		1.85E-11		8.37E-12		3.65E-11		8.22E-14		1.40E-09		1.59E-09		9.71E-10		6.15E-09		1.96E-10		6.60E-12		2.81E-07		8.57E-09		1.45E-08		4.77E-11		3.77E-11

		Human toxicity, cancer effects		CTUh		2.88E-08		4.98E-10		2.36E-08		1.02E-11		3.56E-11		1.31E-10		6.54E-11		9.34E-15		3.03E-12		9.58E-13		1.20E-11		4.31E-14		4.61E-10		7.82E-10		1.20E-10		8.60E-10		6.43E-11		3.18E-12		2.03E-09		7.68E-11		1.14E-10		9.94E-12		3.34E-12

		Particulate matter		kg PM2.5 eq		0.022012732		0.001852272		0.02014355		1.21E-07		7.51E-07		8.72E-06		5.26E-07		4.21E-10		1.00E-08		4.33E-09		1.32E-07		8.70E-11		1.41E-06		7.71E-07		3.27E-07		3.17E-06		7.11E-07		1.31E-08		2.51E-09		1.28E-07		1.00E-07		3.11E-09		5.53E-09

		Ionizing radiation HH		kBq U235 eq		0.016020305		0		0.013520173		3.90E-05		0.000499317		0.0002786415		0.000247029		2.18E-08		1.07E-05		6.97E-06		3.15E-05		3.38E-08		0.0003124496		0.0002115044		9.51E-05		0.0005657557		0.0001691286		3.67E-07		6.46E-07		7.19E-06		1.97E-05		6.26E-07		4.41E-06

		Photochemical ozone formation		kg NMVOC eq		0.0098043295		0.0023137038		0.0074219752		2.37E-06		1.09E-05		1.77E-05		1.75E-06		8.46E-10		4.96E-08		2.18E-08		9.38E-07		4.56E-10		7.90E-06		3.47E-06		2.13E-06		1.32E-05		5.03E-06		2.22E-08		4.74E-08		1.99E-06		1.00E-06		5.22E-08		3.67E-08

		Acidification		molc H+ eq		0.011403638		0.001939504		0.009225014		1.67E-06		1.15E-05		0.0001639762		8.35E-06		1.73E-09		1.20E-07		5.58E-08		1.19E-06		5.62E-10		7.77E-06		6.34E-06		5.02E-06		2.38E-05		6.41E-06		2.38E-08		3.79E-08		1.43E-06		1.32E-06		4.16E-08		8.66E-08

		Terrestrial eutrophication		molc N eq		0.054141604		0.01008028		0.043870951		1.93E-06		3.01E-05		3.17E-05		4.95E-06		2.41E-09		1.91E-07		7.89E-08		2.39E-06		1.58E-09		2.76E-05		1.22E-05		6.42E-06		4.87E-05		1.28E-05		1.06E-07		1.68E-07		7.41E-06		3.25E-06		2.04E-07		2.39E-07

		Freshwater eutrophication		kg P eq		0.0001204978		0		7.73E-05		5.92E-08		1.65E-07		6.78E-07		3.72E-07		4.31E-11		2.08E-08		9.49E-09		5.29E-08		4.31E-11		3.87E-07		9.83E-07		5.55E-07		2.47E-06		2.84E-07		1.70E-08		3.61E-05		4.91E-07		5.83E-07		4.08E-09		2.31E-08

		Marine eutrophication		kg N eq		0.003190985		0.0008651423		0.0023079433		1.85E-07		2.71E-06		2.95E-06		6.95E-07		2.46E-10		2.98E-08		9.43E-09		1.98E-07		1.56E-10		2.53E-06		1.14E-06		6.01E-07		4.34E-06		1.06E-06		8.42E-09		1.53E-08		6.44E-07		2.97E-07		2.08E-08		4.56E-07

		Freshwater ecotoxicity		CTUe		5.1694358		0.15812278		3.8487164		0.0008797797		0.0027816039		0.018977668		0.018201559		1.32E-06		0.0003884698		9.66E-05		0.0010081105		2.21E-06		0.029382853		0.036557572		0.019436159		0.090964175		0.0054119466		0.0001539594		0.17653545		0.27627918		0.47804842		0.007297452		0.0001920676

		Land use		kg C deficit		32.035983		0		31.959755		0.0021513576		0.0041606733		0.0021748879		0.0003654219		9.04E-07		1.55E-05		5.38E-06		0.0001599965		1.99E-07		0.095376816		0.0013296033		0.0021689081		-0.034073089		0.0008589264		2.68E-06		2.19E-05		0.0003980376		0.0010977466		4.44E-06		7.40E-06

		Water use		m3		12.112364		1.1774951		7.2160209		0.01812301		1.3810951		0.21964131		0.1198903		1.36E-05		0.006165533		0.0030144403		0.015442823		0.0010047153		0.23431318		0.48096401		0.056573895		1.0809397		0.082903349		0.0002354719		0.0004817699		0.0045652504		0.010488638		0.0003244883		0.0026677013

		Abiotic depletion		kg Sb eq		1.49E-06		0		1.34E-06		5.72E-10		5.21E-10		2.16E-08		4.48E-09		8.34E-13		4.07E-10		4.55E-11		5.22E-10		7.13E-13		2.35E-09		2.03E-08		1.20E-08		8.42E-08		2.80E-09		4.07E-12		2.24E-11		1.17E-10		1.36E-10		4.57E-12		3.12E-11

		Abiotic depletion (fossil fuels)		MJ		3.9826966		0		3.7469732		0.011820795		0.051830171		0.016102882		0.008546961		9.30E-06		0.0002419739		0.0001165669		0.00965536		1.52E-06		0.016986086		0.013514846		0.019395132		0.031646493		0.051833896		3.80E-05		6.47E-05		0.0015714944		0.0022517668		3.22E-05		6.32E-05

		Non-renewable, nuclear		MJ		0.16426569		0		0.13715961		0.0003965059		0.0049681458		0.0028444754		0.0025964903		2.22E-07		0.0001092689		7.08E-05		0.0005892537		3.63E-07		0.0031288281		0.0021844801		0.0010229172		0.0056830133		0.0031633534		3.72E-06		6.52E-06		7.91E-05		0.0002074791		6.40E-06		4.47E-05

		Non renewable, fossil		MJ		3.9827098		0		3.7469793		0.011820802		0.05183506		0.016103095		0.0085470359		9.30E-06		0.0002419782		0.0001165674		0.0096555693		1.52E-06		0.01698618		0.013515032		0.019395291		0.031646588		0.05183502		3.80E-05		6.47E-05		0.0015715214		0.0022518088		3.22E-05		6.32E-05

		Non-renewable, biomass		MJ		7.59E-05		0		7.51E-05		1.56E-08		5.87E-07		4.57E-08		5.23E-09		9.84E-12		3.05E-10		7.42E-11		1.76E-09		2.10E-12		3.64E-08		1.76E-08		2.04E-08		5.96E-08		9.45E-09		4.61E-11		7.54E-11		2.82E-09		3.63E-09		4.45E-11		7.56E-11

						4.1470514185				3.8842140329

		Bagasse - avoided product (light fuel oil)

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 MJ Light fuel oil, burned in boiler 100kW, non-modulating/CH U (of project Ecoinvent unit processes)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Light fuel oil, burned in boiler 100kW, non-modulating/CH U

		IPCC GWP 100a		kg CO2 eq		0.088960161

		Ozone depletion		kg CFC-11 eq		1.30E-08

		Human toxicity, non-cancer effects		CTUh		3.07E-09

		Human toxicity, cancer effects		CTUh		8.39E-10

		Particulate matter		kg PM2.5 eq		1.53E-05

		Ionizing radiation HH		kBq U235 eq		0.0030191312

		Photochemical ozone formation		kg NMVOC eq		0.0001399555

		Acidification		molc H+ eq		0.0002250544

		Terrestrial eutrophication		molc N eq		0.0003502944

		Freshwater eutrophication		kg P eq		2.75E-06

		Marine eutrophication		kg N eq		3.24E-05

		Freshwater ecotoxicity		CTUe		0.051982955

		Land use		kg C deficit		0.19284524

		Water use		m3		1.4559205

		Abiotic depletion		kg Sb eq		1.56E-08

		Abiotic depletion (fossil fuels)		MJ		1.2743458

		Non-renewable, nuclear		MJ		0.030272214

		Non renewable, fossil		MJ		1.2743459

		Non-renewable, biomass		MJ		1.43E-06

						1.3046195412

		Surplus electricity credit

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kWh Electricity, natural gas, at power plant/UCTE U (of project Ecoinvent unit processes)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Electricity, natural gas, at power plant/UCTE U

		IPCC GWP 100a		kg CO2 eq		0.65030283

		Ozone depletion		kg CFC-11 eq		9.26E-08

		Human toxicity, non-cancer effects		CTUh		5.07E-09

		Human toxicity, cancer effects		CTUh		3.20E-09

		Particulate matter		kg PM2.5 eq		3.94E-05

		Ionizing radiation HH		kBq U235 eq		0.0015511104

		Photochemical ozone formation		kg NMVOC eq		0.0009192452

		Acidification		molc H+ eq		0.0007997614

		Terrestrial eutrophication		molc N eq		0.0029592441

		Freshwater eutrophication		kg P eq		3.42E-06

		Marine eutrophication		kg N eq		0.0002705712

		Freshwater ecotoxicity		CTUe		0.085785117

		Land use		kg C deficit		0.41082472

		Water use		m3		1.1592864

		Abiotic depletion		kg Sb eq		1.44E-08

		Abiotic depletion (fossil fuels)		MJ		11.167363

		Non-renewable, nuclear		MJ		0.016248957

		Non renewable, fossil		MJ		11.167384

		Non-renewable, biomass		MJ		9.16E-06

						11.183642116

		Trasporting ethanol from Brazil to India

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Ethanol, at bio-MEG plant in India, from Brazil_India_BIO-SPRI (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Ethanol, at bio-MEG plant in India, from Brazil_India_BIO-SPRI		Transport, transoceanic freight ship/OCE U		Transport, lorry >16t, fleet average/RER U

		IPCC GWP 100a		kg CO2 eq		0.53705499		0		0.16013597		0.37691903

		Ozone depletion		kg CFC-11 eq		7.86E-08		0		1.81E-08		6.04E-08

		Human toxicity, non-cancer effects		CTUh		8.16E-08		0		1.31E-08		6.85E-08

		Human toxicity, cancer effects		CTUh		2.88E-08		0		5.43E-09		2.33E-08

		Particulate matter		kg PM2.5 eq		0.0003439744		0		0.0001704695		0.0001735049

		Ionizing radiation HH		kBq U235 eq		0.055159956		0		0.021040926		0.03411903

		Photochemical ozone formation		kg NMVOC eq		0.0060625124		0		0.0024558504		0.003606662

		Acidification		molc H+ eq		0.0070939941		0		0.0042652895		0.0028287047

		Terrestrial eutrophication		molc N eq		0.02254316		0		0.0092935657		0.013249595

		Freshwater eutrophication		kg P eq		0.0000638575		0		0.0000278409		3.60E-05

		Marine eutrophication		kg N eq		0.0020485243		0		0.0008370092		0.0012115151

		Freshwater ecotoxicity		CTUe		1.8232321		0		0.27384493		1.5493872

		Land use		kg C deficit		1.2738065		0		0.40729852		0.86650798

		Water use		m3		28.247502		0		8.60859		19.638912

		Abiotic depletion		kg Sb eq		1.11E-06		0		1.51E-08		1.09E-06

		Abiotic depletion (fossil fuels)		MJ		8.2152603		0		2.2778211		5.9374392

		Non-renewable, nuclear		MJ		0.56169468		0		0.21391766		0.34777702

		Non renewable, fossil		MJ		8.215291		0		2.2778216		5.9374693

		Non-renewable, biomass		MJ		2.05E-05		0		2.79E-06		1.77E-05

						8.7770062091

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_new (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_new		Oxygen, liquid, at plant/RER U (IGL)		Natural gas, high pressure, at consumer/RER U		Water, deionised, at plant/CH U		Ethylene dichloride, at plant/RER U		Potassium carbonate, at plant/GLO U		Sulphuric acid, liquid, at plant/RER U		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U (IGL)		Boric acid, anhydrous, powder, at plant/RER U		Electricity, medium voltage_India		Steam, for chemical processes, at plant/RER U (coal)		Nitrogen, liquid, at plant/RER U (IGL)		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		Transport, lorry 7.5-16t, EURO4/RER U

		IPCC GWP 100a		kg CO2 eq		2.081819		0		0.35660421		0.01617695		0.0006640284		9.78E-06		6.02E-05		0.000323184		0.004099064		1.50E-06		0.26305723		1.4331786		0.0062017224		0.0011038902		0.0003386775

		Ozone depletion		kg CFC-11 eq		4.11E-08		0		9.58E-09		1.29E-08		3.20E-10		9.29E-12		4.80E-12		3.29E-11		1.50E-10		1.43E-13		7.06E-09		1.08E-08		1.67E-10		5.38E-11		5.28E-11

		Human toxicity, non-cancer effects		CTUh		3.28E-07		0		5.61E-08		5.93E-10		3.75E-10		5.92E-12		1.83E-11		2.28E-10		2.07E-09		6.21E-13		4.11E-08		2.26E-07		9.75E-10		4.41E-10		5.20E-11

		Human toxicity, cancer effects		CTUh		8.49E-08		0		1.58E-08		4.32E-10		8.33E-11		7.72E-13		3.99E-12		3.64E-11		2.42E-10		1.25E-13		1.16E-08		5.63E-08		2.74E-10		1.16E-10		1.70E-11

		Particulate matter		kg PM2.5 eq		0.001423752		0		8.19E-05		2.67E-06		3.20E-07		4.09E-09		2.10E-08		2.41E-06		1.08E-06		4.78E-09		6.03E-05		0.0012729968		1.42E-06		4.75E-07		9.59E-08

		Ionizing radiation HH		kBq U235 eq		0.38623419		0		0.15336024		0.0002101081		0.0006373272		4.37E-06		2.48E-05		7.71E-05		0.0017797877		5.05E-07		0.11312459		0.1134597		0.002667096		0.0008518162		3.67E-05

		Photochemical ozone formation		kg NMVOC eq		0.0045780924		0		0.0004044744		5.83E-05		1.71E-06		2.69E-08		1.27E-07		4.89E-06		5.49E-06		1.01E-08		0.0002979449		0.0037937242		7.03E-06		2.32E-06		2.03E-06

		Acidification		molc H+ eq		0.012876988		0		0.0010648455		6.12E-05		3.65E-06		4.80E-08		2.56E-07		4.54E-05		1.38E-05		4.78E-08		0.0007848193		0.01087652		1.85E-05		6.16E-06		1.71E-06

		Terrestrial eutrophication		molc N eq		0.015968155		0		0.0014057647		0.0001299072		5.98E-06		7.99E-08		4.33E-07		8.77E-06		1.99E-05		2.94E-08		0.0010354616		0.013322125		2.44E-05		8.07E-06		7.18E-06

		Freshwater eutrophication		kg P eq		0.0008485788		0		0.0001925887		4.30E-07		5.48E-07		6.34E-09		3.52E-08		1.88E-07		2.42E-06		8.31E-10		0.0001419633		0.0005058866		3.35E-06		1.14E-06		2.87E-08

		Marine eutrophication		kg N eq		0.0016032907		0		0.0001665987		1.19E-05		6.64E-07		8.65E-09		4.56E-08		8.18E-07		2.38E-06		2.72E-09		0.0001227572		0.0012936003		2.90E-06		9.48E-07		6.56E-07

		Freshwater ecotoxicity		CTUe		7.2604707		0		1.4517144		0.0097339165		0.0065380848		8.62E-05		0.0004276403		0.0052540538		0.02429818		1.44E-05		1.0659165		4.6590963		0.025246843		0.011066601		0.0010775434

		Land use		kg C deficit		0.78226093		0		0.0960789		0.055953654		0.0016562931		3.89E-06		5.72E-05		0.0006021276		0.0013575168		2.99E-06		0.071000877		0.55253351		0.0016709131		0.0005558016		0.0007872369

		Water use		m3		168.55927		12.168656		61.655141		0.13902439		0.33611875		0.0019930466		0.011408196		0.060808697		0.76740307		0.0002648635		45.382721		46.596202		1.0722478		0.34771913		0.019566367

		Abiotic depletion		kg Sb eq		2.16E-07		0		7.03E-08		1.20E-09		2.29E-09		5.33E-11		2.71E-10		5.97E-09		1.11E-08		1.30E-11		4.10E-08		7.95E-08		1.22E-09		2.03E-09		9.11E-10

		Abiotic depletion (fossil fuels)		MJ		21.227766		0		3.4373483		1.552776		0.0079175815		0.0002186851		0.0007849241		0.004458156		0.040529593		2.10E-05		2.5351335		13.570321		0.059779104		0.01331317		0.005164955

		Non-renewable, nuclear		MJ		3.9245587		0		1.5590695		0.0021921328		0.0064117355		4.78E-05		0.0002520096		0.0007875059		0.018099799		5.14E-06		1.1500282		1.1515169		0.02711386		0.0086640701		0.0003700201

		Non renewable, fossil		MJ		21.227775		0		3.4373501		1.5527789		0.0079176217		0.0002186923		0.0007849279		0.004458215		0.040529728		2.10E-05		2.5351348		13.570324		0.059779136		0.013313182		0.0051649734

		Non-renewable, biomass		MJ		4.43E-06		0		9.42E-07		1.27E-06		5.67E-09		6.19E-11		7.78E-10		1.26E-08		1.85E-08		3.33E-11		6.90E-07		1.45E-06		1.64E-08		1.02E-08		1.39E-08

						25.15233813

		Transport MEG from India to Europe

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, from Brazilian ethanol_Europe_BIO-SPRI (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, from Brazilian ethanol_Europe_BIO-SPRI		Transport, transoceanic freight ship/OCE U		Transport, lorry >16t, fleet average/RER U

		IPCC GWP 100a		kg CO2 eq		0.3137992		0		0.12533969		0.18845951

		Ozone depletion		kg CFC-11 eq		4.44E-08		0		1.42E-08		3.02E-08

		Human toxicity, non-cancer effects		CTUh		4.45E-08		0		1.03E-08		3.42E-08

		Human toxicity, cancer effects		CTUh		1.59E-08		0		4.25E-09		1.17E-08

		Particulate matter		kg PM2.5 eq		0.0002201803		0		0.0001334278		8.68E-05

		Ionizing radiation HH		kBq U235 eq		0.033528415		0		0.0164689		0.017059515

		Photochemical ozone formation		kg NMVOC eq		0.0037255446		0		0.0019222136		0.001803331

		Acidification		molc H+ eq		0.0047528282		0		0.0033384759		0.0014143523

		Terrestrial eutrophication		molc N eq		0.013898945		0		0.0072741475		0.0066247973

		Freshwater eutrophication		kg P eq		3.98E-05		0		2.18E-05		1.80E-05

		Marine eutrophication		kg N eq		0.0012608913		0		0.0006551337		0.0006057575

		Freshwater ecotoxicity		CTUe		0.9890342		0		0.2143406		0.7746936

		Land use		kg C deficit		0.75204978		0		0.31879578		0.43325399

		Water use		m3		16.557468		0		6.7380117		9.8194561

		Abiotic depletion		kg Sb eq		5.59E-07		0		1.18E-08		5.47E-07

		Abiotic depletion (fossil fuels)		MJ		4.7515882		0		1.7828686		2.9687196

		Non-renewable, nuclear		MJ		0.34132356		0		0.16743505		0.17388851

		Non renewable, fossil		MJ		4.7516037		0		1.782869		2.9687347

		Non-renewable, biomass		MJ		1.11E-05		0		2.18E-06		8.87E-06

						5.0929383136

		Stretch Blow Moulding		gives		0.9785817211		moulded plastic

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Stretch blow moulding {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Stretch blow moulding {RER}| production | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		1.3050423

		Ozone depletion		kg CFC-11 eq		1.50E-07

		Human toxicity, non-cancer effects		CTUh		3.57E-07

		Human toxicity, cancer effects		CTUh		9.00E-08

		Particulate matter		kg PM2.5 eq		0.0005999389

		Ionizing radiation HH		kBq U235 eq		0.60893495

		Photochemical ozone formation		kg NMVOC eq		0.0028212556

		Acidification		molc H+ eq		0.0074699818

		Terrestrial eutrophication		molc N eq		0.0099922419

		Freshwater eutrophication		kg P eq		0.0011008659

		Marine eutrophication		kg N eq		0.0011513073

		Freshwater ecotoxicity		CTUe		12.027745

		Land use		kg C deficit		1.6979392

		Water use		m3		1.8942629

		Abiotic depletion		kg Sb eq		1.19E-06

		Abiotic depletion (fossil fuels)		MJ		15.351003

		Non-renewable, nuclear		MJ		10.628917

		Non renewable, fossil		MJ		15.495898

		Non-renewable, biomass		MJ		0.0020288379

						26.1268438379



Sugarcane production	0	Ethanol production	0	Bagasse surplus credit	0	Electricity surplus credit	0	Transportation ethanol	0	Bio-MEG production	0	Transportation MEG 	0	PTA production	0	Polymerization 	0	Stretch blow moulding	1.3336058418350849	Global Warming Potential kg CO2/kg bio-based PET bottle







Yannis MEG

		Yannis inventory

		Products

		Bio-MEG, at plant, from Brazilian ethanol_India		1		kg		92		not defined		Nestle		Transport scenario

		Bio-DEG, at plant, from Brazilian ethanol_India		0.0826		kg		7.6		not defined		Nestle		Transport scenario

		Bio-TEG, at plant, from Brazilian ethanol_India		0.00436		kg		0.4		not defined		Nestle		Transport scenario

		Avoided products

		Resources

		Water, cooling, unspecified natural origin/m3		land		0.3076		m3

		Materials/fuels

		Ethanol, at bio-MEG plant in India, from Brazil_India		1.029		kg

		Oxygen, liquid, at plant/RER U		0.518		kg

		Natural gas, high pressure, at consumer/RER U		(0,003158*43,05)+(0,026*49,9)		MJ		Check: Alternatively biogas from WWTP can be used. Check: High pressure at consumer

								Note: 43.05 calorific value used to capture the CH4 input. The other is recommended by lisencor

		Water, deionised, at plant/CH U		0.9		kg		Demineralized water

		Ethylene dichloride, at plant/RER U		0.000008		kg

		Potassium carbonate, at plant/GLO U		0.0000276		kg		Check: influence of the other potassium process

		Sulphuric acid, liquid, at plant/RER U		0,00288*,98		kg		98%

		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U		0,0054*,45		kg		45%

		Boric acid, anhydrous, powder, at plant/RER U		0,00000228*,998		kg		99.8%

		Electricity, medium voltage_India		0.294		kWh

		Steam, for chemical processes, at plant/RER U		2,5*,697		kg		Correction factor used from BREW Check: IGL shows higher consumption. Now steam is not produced from stillage but conventionally

		Nitrogen, liquid, at plant/RER U		0.0085		kg		 Nitrogen density = 1.251 kg/m3

		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		0.0096		m3

		Transport, lorry 7.5-16t, EURO4/RER U		180*0,0092		kgkm		Average distance (New Delhi and Gajruala = 180km, total weight of chemicals = 0.0092 kg/kg MEG including non-inventorized inputs)

		Iris revisions based on Yannis inventory

		Products

		Bio-MEG, at plant, from Brazilian ethanol_India_new		1		kg		92		not defined		Nestle		Transport scenario

		Bio-DEG, at plant, from Brazilian ethanol_India_new		0.0826		kg		7.6		not defined		Nestle		Transport scenario

		Bio-TEG, at plant, from Brazilian ethanol_India_new		0.00436		kg		0.4		not defined		Nestle		Transport scenario

		Avoided products

		Resources

		Water, cooling, unspecified natural origin/m3		land		0.3076		m3

		Materials/fuels

		Ethanol, at bio-MEG plant in India, from Brazil_India_new		1.029		kg

		Oxygen, liquid, at plant/RER U (IGL)		0.518		kg

		Natural gas, high pressure, at consumer/RER U		(0,003158*43,05)+(0,026*49,9)		MJ		Check: Alternatively biogas from WWTP can be used. Check: High pressure at consumer

								Note: 43.05 calorific value used to capture the CH4 input. The other is recommended by lisencor

		Water, deionised, at plant/CH U		0.9		kg		Demineralized water

		Ethylene dichloride, at plant/RER U		0.000008		kg

		Potassium carbonate, at plant/GLO U		0.0000276		kg		Check: influence of the other potassium process

		Sulphuric acid, liquid, at plant/RER U		0,00288*,98		kg		98%

		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U (IGL)		0,0054*,45		kg		45%

		Boric acid, anhydrous, powder, at plant/RER U		0,00000228*,998		kg		99.8%

		Electricity, medium voltage_India		0.294		kWh

		Steam, for chemical processes, at plant/RER U (coal)		2,5*,697		kg		Correction factor used from BREW Check: IGL shows higher consumption. Now steam is not produced from stillage but conventionally

		Nitrogen, liquid, at plant/RER U (IGL)		0.0085		kg		 Nitrogen density = 1.251 kg/m3

		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		0.0096		m3

		Transport, lorry 7.5-16t, EURO4/RER U		180*0,0092		kgkm		Average distance (New Delhi and Gajruala = 180km, total weight of chemicals = 0.0092 kg/kg MEG including non-inventorized inputs)

		Notes:

		Electricity, medium voltage_India		Electricity, medium voltage, production UCTE, at grid/UCTE U adapted to reflect med. indian electricity grid

		Oxygen, liquid, at plant/RER U (IGL)		Oxygen, liquid, at plant/RER U adapted with Electricity, medium voltage, production UCTE, at grid/UCTE U replaced with Electricity, medium voltage_India

		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U (IGL)		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U adapted with Electricity, medium voltage, production UCTE, at grid/UCTE U replaced with Electricity, medium voltage_India

		Nitrogen, liquid, at plant/RER U (IGL)		Nitrogen, liquid, at plant/RER U adapted with Electricity, medium voltage, production UCTE, at grid/UCTE U replaced with Electricity, medium voltage_India

		Steam, for chemical processes, at plant/RER U (coal)		Steam, for chemical processes, at plant/RER U adapted to replace nat gas+fuel oil with coal, the amount of coal and electricity used based on Yannis excel inventory file, electricity replaced with Electricity, medium voltage_India

		Products

		Steam, for chemical processes, at plant/RER U (coal)		1		kg		100		not defined		Nestle		Europe

		Materials/fuels

		Tap water, at user/RER U		1.17		kg		(2,3,3,2,1,4); average from 11 data sets										Based on		Steam, for chemical processes, at plant/RER U

		Hard coal, burned in industrial furnace 1-10MW/RER U -w/o transp+india elec		0,25/0,0346		MJ		(2,3,3,2,1,4); 100% of heat generation										250 kg coal/t steam 				Kumar Sunil, 2013, Bio-ethanol production inventories, Simapro Software Development India Pvt. Ltd, New Delhi, India.

		Transport, freight, rail/RER U		0,25*600/1000		tkm												600 km rail				Kumar Sunil, 2013, Bio-ethanol production inventories, Simapro Software Development India Pvt. Ltd, New Delhi, India.

		Transport, lorry >16t, fleet average/RER U		0,25*60/1000		tkm												60 km truck				Kumar Sunil, 2013, Bio-ethanol production inventories, Simapro Software Development India Pvt. Ltd, New Delhi, India.

		Products

		Hard coal, burned in industrial furnace 1-10MW/RER U -w/o transp+india elec		1		MJ		100		not defined		Heat\Coal\Furnace		Europe

		Materials/fuels

		Industrial furnace, coal, 1-10 MW/RER/I U		0.0000000006		p		(2,3,3,3,1,5); infrastructure																Based on		Hard coal, burned in industrial furnace 1-10MW/RER U

		Electricity, medium voltage_India		0.019		kWh		(4,2,3,2,3,3); generic electricity consumption (0,00418)																0.019

		Hard coal mix, at regional storage/UCTE U		0.0346		kg		(4,2,2,3,1,3); fuel input																Based on		Hard coal, burned in industrial furnace 1-10MW/RER U

		Water, completely softened, at plant/RER U		0.0075		kg		(2,5,3,5,1,5); rough estimate																Based on		Hard coal, burned in industrial furnace 1-10MW/RER U

		Transport, lorry >16t, fleet average/RER U		0		tkm		(4,2,1,3,1,5); based on theoretical calculations																removed since taken into consideration in steam inventory

		Emissions to air

		Heat, waste		high. pop.		1.06		MJ		(4,1,1,1,1,3); from theoretical considerations

		Aluminium		high. pop.		0.0000107		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Antimony		high. pop.		0.0000000016		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Arsenic		high. pop.		0.0000000253		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Barium		high. pop.		0.000000126		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Benzene		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Benzo(a)pyrene		high. pop.		0		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Beryllium		high. pop.		0.0000000013		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Boron		high. pop.		0.000000474		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Bromine		high. pop.		0.0000000095		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Calcium		high. pop.		0.00000126		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Cadmium		high. pop.		0.0000000016		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Carbon dioxide, fossil		high. pop.		0.0915		kg		(2,2,2,3,1,3); from carbon balance

		Carbon monoxide, fossil		high. pop.		0.0001		kg		(2,3,4,3,1,3); typical value

		Chromium		high. pop.		0.0000000225		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Chromium VI		high. pop.		0.0000000028		kg		based on range of data

		Cobalt		high. pop.		0.0000000032		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Copper		high. pop.		0.0000000166		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Dinitrogen monoxide		high. pop.		0.000001		kg		(2,3,4,3,1,3); typical value

		Dioxin, 2,3,7,8 Tetrachlorodibenzo-p-		high. pop.		0		kg		(2,3,4,3,1,3); 

		Ethane		high. pop.		0.0000015		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Ethene		high. pop.		0.000003		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Ethyne		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Formaldehyde		high. pop.		0.00000008		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Hydrocarbons, aliphatic, alkanes, unspecified		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Hydrocarbons, aliphatic, unsaturated		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Hydrogen chloride		high. pop.		0.0000405		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Hydrogen fluoride		high. pop.		0.00000126		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Iodine		high. pop.		0.0000000114		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Iron		high. pop.		0.00000442		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Lead		high. pop.		0.0000000758		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Lead-210		high. pop.		0.0000465		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Magnesium		high. pop.		0.00000379		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Manganese		high. pop.		0.0000000221		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Mercury		high. pop.		0.0000000028		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Methane, fossil		high. pop.		0.00001		kg		(2,3,4,3,1,3); typical value

		Molybdenum		high. pop.		0.0000000047		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Nickel		high. pop.		0.000000019		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Nitrogen oxides		high. pop.		0.0002		kg		(2,3,4,3,1,3); typical value

		NMVOC, non-methane volatile organic compounds, unspecified origin		high. pop.		0.00000172		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Particulates, < 2.5 um		high. pop.		0.00002		kg		(4,5,3,3,1,5); total PM and profile estimates

		Particulates, > 10 um		high. pop.		0.00001		kg		(4,5,3,3,1,5); total PM and profile estimates

		Particulates, > 2.5 um, and < 10um		high. pop.		0.00002		kg		(4,5,3,3,1,5); total PM and profile estimates

		Phosphorus		high. pop.		0.0000000632		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Polonium-210		high. pop.		0.000085		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Potassium		high. pop.		0.00000126		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Potassium-40		high. pop.		0.0000135		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Propane		high. pop.		0.000001		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Propene		high. pop.		0.0000005		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Radium-226		high. pop.		0.000012		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Radium-228		high. pop.		0.000065		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Radon-220		high. pop.		0.000001		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Radon-222		high. pop.		0.000001		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Scandium		high. pop.		0.0000000013		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Selenium		high. pop.		0.0000000095		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Silicon		high. pop.		0.0000158		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Sodium		high. pop.		0.000000632		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Strontium		high. pop.		0.00000019		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Sulfur dioxide		high. pop.		0.0005		kg		(4,5,3,3,1,5); from S-balance

		Thallium		high. pop.		0.0000000016		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Thorium		high. pop.		0.0000000019		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Thorium-228		high. pop.		0.0000055		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Thorium-232		high. pop.		0.0000035		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Tin		high. pop.		0.0000000006		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Titanium		high. pop.		0.000000379		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Toluene		high. pop.		0.0000001		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Uranium		high. pop.		0.0000000025		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Uranium-238		high. pop.		0.00001		kBq		(4,5,3,3,1,5); from radioactivity of the elements; see report for details

		Vanadium		high. pop.		0.0000000379		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Xylene		high. pop.		0.0000001		kg		(2,3,4,3,1,3); total NMVOC and profile estimate

		Zinc		high. pop.		0.0000000032		kg		(4,5,3,3,1,5); from trace element balance; see report for details

		Waste to treatment

		Disposal, hard coal ash, 0% water, to residual material landfill/PL U		0.0029		kg		(5,1,2,3,1,3); assumption: no reuse

		Products

		Bio-MEG, from Brazilian ethanol_Europe_BIO-SPRI		1		kg		100		not defined		BioPET

		Materials/fuels

		Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI		0		kg

		Transport, transoceanic freight ship/OCE U		11660		kgkm

		Transport, lorry >16t, fleet average/RER U		1407		kgkm

		Products

		Ethanol, at bio-MEG plant in India, from Brazil_India_BIO-SPRI		1		kg		100		not defined		BioPET

		Materials/fuels

		Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI		0		kg

		Transport, transoceanic freight ship/OCE U		14897		kgkm

		Transport, lorry >16t, fleet average/RER U		1407		kgkm





Impact Assessment MEG

		Based on Yannis inventory

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_new (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_new		Oxygen, liquid, at plant/RER U		Natural gas, high pressure, at consumer/RER U		Water, deionised, at plant/CH U		Ethylene dichloride, at plant/RER U		Potassium carbonate, at plant/GLO U		Sulphuric acid, liquid, at plant/RER U		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U		Boric acid, anhydrous, powder, at plant/RER U		Electricity, medium voltage_India		Steam, for chemical processes, at plant/RER U		Nitrogen, liquid, at plant/RER U		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		Transport, lorry 7.5-16t, EURO4/RER U

		IPCC GWP 100a		kg CO2 eq		0.86363642		0		0.19649019		0.01617695		0.0006640284		9.78E-06		6.02E-05		0.000323184		0.0024711189		1.50E-06		0.26305723		0.37952249		0.0034171712		0.0011038902		0.0003386775

		Ozone depletion		kg CFC-11 eq		8.26E-08		0		9.58E-09		1.29E-08		3.20E-10		9.29E-12		4.80E-12		3.29E-11		1.50E-10		1.43E-13		7.06E-09		5.23E-08		1.67E-10		5.38E-11		5.28E-11

		Human toxicity, non-cancer effects		CTUh		1.11E-07		0		5.61E-08		5.93E-10		3.75E-10		5.92E-12		1.83E-11		2.28E-10		2.07E-09		6.21E-13		4.11E-08		8.70E-09		9.75E-10		4.41E-10		5.20E-11

		Human toxicity, cancer effects		CTUh		3.13E-08		0		1.58E-08		4.32E-10		8.33E-11		7.72E-13		3.99E-12		3.64E-11		2.42E-10		1.25E-13		1.16E-08		2.75E-09		2.74E-10		1.16E-10		1.70E-11

		Particulate matter		kg PM2.5 eq		0.000320479		0		8.19E-05		2.67E-06		3.20E-07		4.09E-09		2.10E-08		2.41E-06		1.08E-06		4.78E-09		6.03E-05		0.0001697238		1.42E-06		4.75E-07		9.59E-08

		Ionizing radiation HH		kBq U235 eq		0.27819389		0		0.15336024		0.0002101081		0.0006373272		4.37E-06		2.48E-05		7.71E-05		0.0017797877		5.05E-07		0.11312459		0.0054194033		0.0026670959		0.0008518162		3.67E-05

		Photochemical ozone formation		kg NMVOC eq		0.0012787109		0		0.0004044744		5.83E-05		1.71E-06		2.69E-08		1.27E-07		4.89E-06		5.49E-06		1.01E-08		0.0002979449		0.0004943428		7.03E-06		2.32E-06		2.03E-06

		Acidification		molc H+ eq		0.0030398527		0		0.0010648454		6.12E-05		3.65E-06		4.80E-08		2.56E-07		4.54E-05		1.38E-05		4.78E-08		0.0007848193		0.0010393846		1.85E-05		6.16E-06		1.71E-06

		Terrestrial eutrophication		molc N eq		0.0040169338		0		0.0014057647		0.0001299072		5.98E-06		7.99E-08		4.33E-07		8.77E-06		1.99E-05		2.94E-08		0.0010354616		0.0013709042		2.44E-05		8.07E-06		7.18E-06

		Freshwater eutrophication		kg P eq		0.0003504803		0		0.0001925887		4.30E-07		5.48E-07		6.34E-09		3.52E-08		1.88E-07		2.42E-06		8.31E-10		0.0001419633		7.79E-06		3.35E-06		1.14E-06		2.87E-08

		Marine eutrophication		kg N eq		0.0004362126		0		0.0001665987		1.19E-05		6.64E-07		8.65E-09		4.56E-08		8.18E-07		2.38E-06		2.72E-09		0.0001227572		0.0001265222		2.90E-06		9.48E-07		6.56E-07

		Freshwater ecotoxicity		CTUe		2.835196		0		1.4517144		0.0097339166		0.0065380848		8.62E-05		0.0004276403		0.0052540538		0.02429818		1.44E-05		1.0659165		0.23382162		0.025246842		0.011066601		0.0010775434

		Land use		kg C deficit		0.66506282		0		0.096078897		0.055953655		0.0016562931		3.89E-06		5.72E-05		0.0006021276		0.0013575169		2.99E-06		0.071000878		0.4353354		0.0016709131		0.0005558016		0.0007872369

		Water use		m3		124.48657		12.168656		61.65514		0.13902439		0.33611875		0.0019930466		0.011408196		0.060808697		0.76740308		0.0002648635		45.382721		2.5234999		1.0722478		0.34771913		0.019566367

		Abiotic depletion		kg Sb eq		1.51E-07		0		7.03E-08		1.20E-09		2.29E-09		5.33E-11		2.71E-10		5.97E-09		1.11E-08		1.30E-11		4.10E-08		1.42E-08		1.22E-09		2.03E-09		9.11E-10

		Abiotic depletion (fossil fuels)		MJ		12.83839		0		2.3674789		1.552776		0.0079175814		0.0002186851		0.0007849241		0.0044581561		0.02965179		2.10E-05		2.5351335		6.2802985		0.041172949		0.013313169		0.0051649549

		Non-renewable, nuclear		MJ		2.8283265		0		1.5590695		0.0021921328		0.0064117355		4.78E-05		0.0002520096		0.0007875059		0.018099799		5.14E-06		1.1500282		0.055284747		0.027113859		0.00866407		0.0003700201

		Non renewable, fossil		MJ		12.838405		0		2.3674807		1.5527789		0.0079176217		0.0002186923		0.0007849279		0.004458215		0.029651925		2.10E-05		2.5351348		6.2803076		0.041172981		0.013313182		0.0051649734

		Non-renewable, biomass		MJ		8.82E-06		0		9.42E-07		1.27E-06		5.67E-09		6.19E-11		7.78E-10		1.26E-08		1.85E-08		3.33E-11		6.90E-07		5.84E-06		1.64E-08		1.02E-08		1.39E-08

		change: oxygen and nitrogen to indian med electricity

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_new (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_new		Oxygen, liquid, at plant/RER U (IGL)		Natural gas, high pressure, at consumer/RER U		Water, deionised, at plant/CH U		Ethylene dichloride, at plant/RER U		Potassium carbonate, at plant/GLO U		Sulphuric acid, liquid, at plant/RER U		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U		Boric acid, anhydrous, powder, at plant/RER U		Electricity, medium voltage_India		Steam, for chemical processes, at plant/RER U		Nitrogen, liquid, at plant/RER U (IGL)		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		Transport, lorry 7.5-16t, EURO4/RER U

		IPCC GWP 100a		kg CO2 eq		1.026535		0		0.35660421		0.01617695		0.0006640284		9.78E-06		6.02E-05		0.000323184		0.0024711189		1.50E-06		0.26305723		0.37952249		0.0062017224		0.0011038902		0.0003386775

		Ozone depletion		kg CFC-11 eq		8.26E-08		0		9.58E-09		1.29E-08		3.20E-10		9.29E-12		4.80E-12		3.29E-11		1.50E-10		1.43E-13		7.06E-09		5.23E-08		1.67E-10		5.38E-11		5.28E-11

		Human toxicity, non-cancer effects		CTUh		1.11E-07		0		5.61E-08		5.93E-10		3.75E-10		5.92E-12		1.83E-11		2.28E-10		2.07E-09		6.21E-13		4.11E-08		8.70E-09		9.75E-10		4.41E-10		5.20E-11

		Human toxicity, cancer effects		CTUh		3.13E-08		0		1.58E-08		4.32E-10		8.33E-11		7.72E-13		3.99E-12		3.64E-11		2.42E-10		1.25E-13		1.16E-08		2.75E-09		2.74E-10		1.16E-10		1.70E-11

		Particulate matter		kg PM2.5 eq		0.000320479		0		8.19E-05		2.67E-06		3.20E-07		4.09E-09		2.10E-08		2.41E-06		1.08E-06		4.78E-09		6.03E-05		0.0001697238		1.42E-06		4.75E-07		9.59E-08

		Ionizing radiation HH		kBq U235 eq		0.2781939		0		0.15336024		0.0002101081		0.0006373272		4.37E-06		2.48E-05		7.71E-05		0.0017797877		5.05E-07		0.11312459		0.0054194034		0.002667096		0.0008518162		3.67E-05

		Photochemical ozone formation		kg NMVOC eq		0.0012787109		0		0.0004044744		5.83E-05		1.71E-06		2.69E-08		1.27E-07		4.89E-06		5.49E-06		1.01E-08		0.0002979449		0.0004943428		7.03E-06		2.32E-06		2.03E-06

		Acidification		molc H+ eq		0.0030398527		0		0.0010648455		6.12E-05		3.65E-06		4.80E-08		2.56E-07		4.54E-05		1.38E-05		4.78E-08		0.0007848193		0.0010393846		1.85E-05		6.16E-06		1.71E-06

		Terrestrial eutrophication		molc N eq		0.0040169338		0		0.0014057647		0.0001299072		5.98E-06		7.99E-08		4.33E-07		8.77E-06		1.99E-05		2.94E-08		0.0010354616		0.0013709042		2.44E-05		8.07E-06		7.18E-06

		Freshwater eutrophication		kg P eq		0.0003504803		0		0.0001925887		4.30E-07		5.48E-07		6.34E-09		3.52E-08		1.88E-07		2.42E-06		8.31E-10		0.0001419633		7.79E-06		3.35E-06		1.14E-06		2.87E-08

		Marine eutrophication		kg N eq		0.0004362127		0		0.0001665987		1.19E-05		6.64E-07		8.65E-09		4.56E-08		8.18E-07		2.38E-06		2.72E-09		0.0001227572		0.0001265222		2.90E-06		9.48E-07		6.56E-07

		Freshwater ecotoxicity		CTUe		2.835196		0		1.4517144		0.0097339166		0.0065380848		8.62E-05		0.0004276403		0.0052540538		0.02429818		1.44E-05		1.0659165		0.23382162		0.025246842		0.011066601		0.0010775434

		Land use		kg C deficit		0.66506283		0		0.096078899		0.055953655		0.0016562931		3.89E-06		5.72E-05		0.0006021276		0.0013575168		2.99E-06		0.071000877		0.43533541		0.0016709131		0.0005558016		0.0007872369

		Water use		m3		124.48657		12.168656		61.655141		0.13902439		0.33611875		0.0019930466		0.011408196		0.060808697		0.76740307		0.0002648635		45.382721		2.5234999		1.0722478		0.34771914		0.019566367

		Abiotic depletion		kg Sb eq		1.51E-07		0		7.03E-08		1.20E-09		2.29E-09		5.33E-11		2.71E-10		5.97E-09		1.11E-08		1.30E-11		4.10E-08		1.42E-08		1.22E-09		2.03E-09		9.11E-10

		Abiotic depletion (fossil fuels)		MJ		13.926866		0		3.4373483		1.552776		0.0079175815		0.0002186851		0.0007849241		0.004458156		0.02965179		2.10E-05		2.5351335		6.2802985		0.059779104		0.01331317		0.005164955

		Non-renewable, nuclear		MJ		2.8283265		0		1.5590695		0.0021921328		0.0064117355		4.78E-05		0.0002520096		0.0007875059		0.018099799		5.14E-06		1.1500282		0.055284747		0.02711386		0.0086640702		0.0003700201

		Non renewable, fossil		MJ		13.926881		0		3.4373501		1.5527789		0.0079176217		0.0002186923		0.0007849279		0.004458215		0.029651925		2.10E-05		2.5351347		6.2803076		0.059779136		0.013313182		0.0051649734

		Non-renewable, biomass		MJ		8.82E-06		0		9.42E-07		1.27E-06		5.67E-09		6.19E-11		7.78E-10		1.26E-08		1.85E-08		3.33E-11		6.90E-07		5.84E-06		1.64E-08		1.02E-08		1.39E-08

		change: oxygen and nitrogen to indian med electricity + steam from coal (coal amount based on Yannis)



		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_new (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending								0.054225

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_new		Oxygen, liquid, at plant/RER U (IGL)		Natural gas, high pressure, at consumer/RER U		Water, deionised, at plant/CH U		Ethylene dichloride, at plant/RER U		Potassium carbonate, at plant/GLO U		Sulphuric acid, liquid, at plant/RER U		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U		Boric acid, anhydrous, powder, at plant/RER U		Electricity, medium voltage_India		steam (coal)		Nitrogen, liquid, at plant/RER U (IGL)		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		Transport, lorry 7.5-16t, EURO4/RER U

		IPCC GWP 100a		kg CO2 eq		1.9126386		0		0.35660421		0.01617695		0.0006640284		9.78E-06		6.02E-05		0.000323184		0.0024711189		1.50E-06		0.26305723		1.2656261		0.0062017224		0.0011038902		0.0003386775

		Ozone depletion		kg CFC-11 eq		3.66E-08		0		9.58E-09		1.29E-08		3.20E-10		9.29E-12		4.80E-12		3.29E-11		1.50E-10		1.43E-13		7.06E-09		6.31E-09		1.67E-10		5.38E-11		5.28E-11

		Human toxicity, non-cancer effects		CTUh		3.02E-07		0		5.61E-08		5.93E-10		3.75E-10		5.92E-12		1.83E-11		2.28E-10		2.07E-09		6.21E-13		4.11E-08		2.00E-07		9.75E-10		4.41E-10		5.20E-11

		Human toxicity, cancer effects		CTUh		7.74E-08		0		1.58E-08		4.32E-10		8.33E-11		7.72E-13		3.99E-12		3.64E-11		2.42E-10		1.25E-13		1.16E-08		4.89E-08		2.74E-10		1.16E-10		1.70E-11

		Particulate matter		kg PM2.5 eq		0.0013851726		0		8.19E-05		2.67E-06		3.20E-07		4.09E-09		2.10E-08		2.41E-06		1.08E-06		4.78E-09		6.03E-05		0.0012344174		1.42E-06		4.75E-07		9.59E-08

		Ionizing radiation HH		kBq U235 eq		0.31406952		0		0.15336024		0.0002101081		0.0006373272		4.37E-06		2.48E-05		7.71E-05		0.0017797877		5.05E-07		0.11312459		0.041295026		0.002667096		0.0008518162		3.67E-05

		Photochemical ozone formation		kg NMVOC eq		0.00438751		0		0.0004044744		5.83E-05		1.71E-06		2.69E-08		1.27E-07		4.89E-06		5.49E-06		1.01E-08		0.0002979449		0.0036031419		7.03E-06		2.32E-06		2.03E-06

		Acidification		molc H+ eq		0.01237581		0		0.0010648455		6.12E-05		3.65E-06		4.80E-08		2.56E-07		4.54E-05		1.38E-05		4.78E-08		0.0007848193		0.010375342		1.85E-05		6.16E-06		1.71E-06

		Terrestrial eutrophication		molc N eq		0.015305891		0		0.0014057647		0.0001299072		5.98E-06		7.99E-08		4.33E-07		8.77E-06		1.99E-05		2.94E-08		0.0010354616		0.012659862		2.44E-05		8.07E-06		7.18E-06

		Freshwater eutrophication		kg P eq		0.0007580103		0		0.0001925887		4.30E-07		5.48E-07		6.34E-09		3.52E-08		1.88E-07		2.42E-06		8.31E-10		0.0001419633		0.000415318		3.35E-06		1.14E-06		2.87E-08

		Marine eutrophication		kg N eq		0.0015248296		0		0.0001665987		1.19E-05		6.64E-07		8.65E-09		4.56E-08		8.18E-07		2.38E-06		2.72E-09		0.0001227572		0.0012151392		2.90E-06		9.48E-07		6.56E-07

		Freshwater ecotoxicity		CTUe		6.5782252		0		1.4517144		0.0097339165		0.0065380849		8.62E-05		0.0004276403		0.0052540538		0.02429818		1.44E-05		1.0659165		3.9768508		0.025246843		0.011066601		0.0010775434

		Land use		kg C deficit		0.73445562		0		0.0960789		0.055953655		0.0016562931		3.89E-06		5.72E-05		0.0006021276		0.0013575168		2.99E-06		0.071000878		0.50472819		0.0016709131		0.0005558016		0.0007872369

		Water use		m3		139.50991		12.168656		61.655141		0.13902439		0.33611875		0.0019930466		0.011408196		0.060808697		0.76740307		0.0002648635		45.382721		17.546834		1.0722478		0.34771913		0.019566367

		Abiotic depletion		kg Sb eq		1.89E-07		0		7.03E-08		1.20E-09		2.29E-09		5.33E-11		2.71E-10		5.97E-09		1.11E-08		1.30E-11		4.10E-08		5.30E-08		1.22E-09		2.03E-09		9.11E-10

		Abiotic depletion (fossil fuels)		MJ		19.601309		0		3.4373483		1.552776		0.0079175815		0.0002186851		0.0007849241		0.004458156		0.02965179		2.10E-05		2.5351335		11.954742		0.059779104		0.013313169		0.005164955

		Non-renewable, nuclear		MJ		3.1909273		0		1.5590695		0.0021921328		0.0064117355		4.78E-05		0.0002520096		0.0007875059		0.018099799		5.14E-06		1.1500282		0.41788557		0.02711386		0.00866407		0.0003700201

		Non renewable, fossil		MJ		19.601317		0		3.4373501		1.5527789		0.0079176218		0.0002186923		0.0007849279		0.004458215		0.029651925		2.10E-05		2.5351348		11.954744		0.059779136		0.013313182		0.0051649734

		Non-renewable, biomass		MJ		3.99E-06		0		9.42E-07		1.27E-06		5.67E-09		6.19E-11		7.78E-10		1.26E-08		1.85E-08		3.33E-11		6.90E-07		1.00E-06		1.64E-08		1.02E-08		1.39E-08

		change: oxygen and nitrogen to indian med electricity + steam from coal (electricity and coal amount based on Yannis)

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_new (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_new		Oxygen, liquid, at plant/RER U (IGL)		Natural gas, high pressure, at consumer/RER U		Water, deionised, at plant/CH U		Ethylene dichloride, at plant/RER U		Potassium carbonate, at plant/GLO U		Sulphuric acid, liquid, at plant/RER U		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U		Boric acid, anhydrous, powder, at plant/RER U		Electricity, medium voltage_India		Steam, for chemical processes, at plant/RER U (coal)		Nitrogen, liquid, at plant/RER U (IGL)		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		Transport, lorry 7.5-16t, EURO4/RER U

		IPCC GWP 100a		kg CO2 eq		2.0801911		0		0.35660421		0.01617695		0.0006640284		9.78E-06		6.02E-05		0.000323184		0.0024711189		1.50E-06		0.26305723		1.4331786		0.0062017224		0.0011038902		0.0003386775

		Ozone depletion		kg CFC-11 eq		4.11E-08		0		9.58E-09		1.29E-08		3.20E-10		9.29E-12		4.80E-12		3.29E-11		1.50E-10		1.43E-13		7.06E-09		1.08E-08		1.67E-10		5.38E-11		5.28E-11

		Human toxicity, non-cancer effects		CTUh		3.28E-07		0		5.61E-08		5.93E-10		3.75E-10		5.92E-12		1.83E-11		2.28E-10		2.07E-09		6.21E-13		4.11E-08		2.26E-07		9.75E-10		4.41E-10		5.20E-11

		Human toxicity, cancer effects		CTUh		8.49E-08		0		1.58E-08		4.32E-10		8.33E-11		7.72E-13		3.99E-12		3.64E-11		2.42E-10		1.25E-13		1.16E-08		5.63E-08		2.74E-10		1.16E-10		1.70E-11

		Particulate matter		kg PM2.5 eq		0.001423752		0		8.19E-05		2.67E-06		3.20E-07		4.09E-09		2.10E-08		2.41E-06		1.08E-06		4.78E-09		6.03E-05		0.0012729968		1.42E-06		4.75E-07		9.59E-08

		Ionizing radiation HH		kBq U235 eq		0.38623419		0		0.15336024		0.0002101081		0.0006373272		4.37E-06		2.48E-05		7.71E-05		0.0017797877		5.05E-07		0.11312459		0.1134597		0.002667096		0.0008518162		3.67E-05

		Photochemical ozone formation		kg NMVOC eq		0.0045780924		0		0.0004044744		5.83E-05		1.71E-06		2.69E-08		1.27E-07		4.89E-06		5.49E-06		1.01E-08		0.0002979449		0.0037937243		7.03E-06		2.32E-06		2.03E-06

		Acidification		molc H+ eq		0.012876988		0		0.0010648455		6.12E-05		3.65E-06		4.80E-08		2.56E-07		4.54E-05		1.38E-05		4.78E-08		0.0007848193		0.01087652		1.85E-05		6.16E-06		1.71E-06

		Terrestrial eutrophication		molc N eq		0.015968155		0		0.0014057647		0.0001299072		5.98E-06		7.99E-08		4.33E-07		8.77E-06		1.99E-05		2.94E-08		0.0010354616		0.013322125		2.44E-05		8.07E-06		7.18E-06

		Freshwater eutrophication		kg P eq		0.0008485788		0		0.0001925887		4.30E-07		5.48E-07		6.34E-09		3.52E-08		1.88E-07		2.42E-06		8.31E-10		0.0001419633		0.0005058866		3.35E-06		1.14E-06		2.87E-08

		Marine eutrophication		kg N eq		0.0016032907		0		0.0001665987		1.19E-05		6.64E-07		8.65E-09		4.56E-08		8.18E-07		2.38E-06		2.72E-09		0.0001227572		0.0012936003		2.90E-06		9.48E-07		6.56E-07

		Freshwater ecotoxicity		CTUe		7.2604707		0		1.4517144		0.0097339165		0.0065380849		8.62E-05		0.0004276403		0.0052540538		0.02429818		1.44E-05		1.0659165		4.6590963		0.025246843		0.011066601		0.0010775434

		Land use		kg C deficit		0.78226094		0		0.0960789		0.055953655		0.0016562931		3.89E-06		5.72E-05		0.0006021276		0.0013575168		2.99E-06		0.071000878		0.55253351		0.0016709131		0.0005558016		0.0007872369

		Water use		m3		168.55928		12.168656		61.655141		0.13902439		0.33611875		0.0019930466		0.011408196		0.060808697		0.76740307		0.0002648635		45.382721		46.596203		1.0722478		0.34771913		0.019566367

		Abiotic depletion		kg Sb eq		2.16E-07		0		7.03E-08		1.20E-09		2.29E-09		5.33E-11		2.71E-10		5.97E-09		1.11E-08		1.30E-11		4.10E-08		7.95E-08		1.22E-09		2.03E-09		9.11E-10

		Abiotic depletion (fossil fuels)		MJ		21.216888		0		3.4373483		1.552776		0.0079175815		0.0002186851		0.0007849241		0.004458156		0.02965179		2.10E-05		2.5351335		13.570321		0.059779104		0.013313169		0.005164955

		Non-renewable, nuclear		MJ		3.9245587		0		1.5590695		0.0021921328		0.0064117355		4.78E-05		0.0002520096		0.0007875059		0.018099799		5.14E-06		1.1500282		1.1515169		0.02711386		0.00866407		0.0003700201

		Non renewable, fossil		MJ		21.216897		0		3.4373501		1.5527789		0.0079176218		0.0002186923		0.0007849279		0.004458215		0.029651925		2.10E-05		2.5351348		13.570324		0.059779136		0.013313182		0.0051649734

		Non-renewable, biomass		MJ		4.43E-06		0		9.42E-07		1.27E-06		5.67E-09		6.19E-11		7.78E-10		1.26E-08		1.85E-08		3.33E-11		6.90E-07		1.45E-06		1.64E-08		1.02E-08		1.39E-08

		change: oxygen and nitrogen to indian med electricity + steam from coal (electricity and coal amount based on Yannis) + sodium hydroxide to indian med electricity

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_new (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_new		Oxygen, liquid, at plant/RER U (IGL)		Natural gas, high pressure, at consumer/RER U		Water, deionised, at plant/CH U		Ethylene dichloride, at plant/RER U		Potassium carbonate, at plant/GLO U		Sulphuric acid, liquid, at plant/RER U		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U (IGL)		Boric acid, anhydrous, powder, at plant/RER U		Electricity, medium voltage_India		Steam, for chemical processes, at plant/RER U (coal)		Nitrogen, liquid, at plant/RER U (IGL)		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		Transport, lorry 7.5-16t, EURO4/RER U

		IPCC GWP 100a		kg CO2 eq		2.081819		0		0.35660421		0.01617695		0.0006640284		9.78E-06		6.02E-05		0.000323184		0.004099064		1.50E-06		0.26305723		1.4331786		0.0062017224		0.0011038902		0.0003386775

		Ozone depletion		kg CFC-11 eq		4.11E-08		0		9.58E-09		1.29E-08		3.20E-10		9.29E-12		4.80E-12		3.29E-11		1.50E-10		1.43E-13		7.06E-09		1.08E-08		1.67E-10		5.38E-11		5.28E-11

		Human toxicity, non-cancer effects		CTUh		3.28E-07		0		5.61E-08		5.93E-10		3.75E-10		5.92E-12		1.83E-11		2.28E-10		2.07E-09		6.21E-13		4.11E-08		2.26E-07		9.75E-10		4.41E-10		5.20E-11

		Human toxicity, cancer effects		CTUh		8.49E-08		0		1.58E-08		4.32E-10		8.33E-11		7.72E-13		3.99E-12		3.64E-11		2.42E-10		1.25E-13		1.16E-08		5.63E-08		2.74E-10		1.16E-10		1.70E-11

		Particulate matter		kg PM2.5 eq		0.001423752		0		8.19E-05		2.67E-06		3.20E-07		4.09E-09		2.10E-08		2.41E-06		1.08E-06		4.78E-09		6.03E-05		0.0012729968		1.42E-06		4.75E-07		9.59E-08

		Ionizing radiation HH		kBq U235 eq		0.38623419		0		0.15336024		0.0002101081		0.0006373272		4.37E-06		2.48E-05		7.71E-05		0.0017797877		5.05E-07		0.11312459		0.1134597		0.002667096		0.0008518162		3.67E-05

		Photochemical ozone formation		kg NMVOC eq		0.0045780924		0		0.0004044744		5.83E-05		1.71E-06		2.69E-08		1.27E-07		4.89E-06		5.49E-06		1.01E-08		0.0002979449		0.0037937242		7.03E-06		2.32E-06		2.03E-06

		Acidification		molc H+ eq		0.012876988		0		0.0010648455		6.12E-05		3.65E-06		4.80E-08		2.56E-07		4.54E-05		1.38E-05		4.78E-08		0.0007848193		0.01087652		1.85E-05		6.16E-06		1.71E-06

		Terrestrial eutrophication		molc N eq		0.015968155		0		0.0014057647		0.0001299072		5.98E-06		7.99E-08		4.33E-07		8.77E-06		1.99E-05		2.94E-08		0.0010354616		0.013322125		2.44E-05		8.07E-06		7.18E-06

		Freshwater eutrophication		kg P eq		0.0008485788		0		0.0001925887		4.30E-07		5.48E-07		6.34E-09		3.52E-08		1.88E-07		2.42E-06		8.31E-10		0.0001419633		0.0005058866		3.35E-06		1.14E-06		2.87E-08

		Marine eutrophication		kg N eq		0.0016032907		0		0.0001665987		1.19E-05		6.64E-07		8.65E-09		4.56E-08		8.18E-07		2.38E-06		2.72E-09		0.0001227572		0.0012936003		2.90E-06		9.48E-07		6.56E-07

		Freshwater ecotoxicity		CTUe		7.2604707		0		1.4517144		0.0097339165		0.0065380848		8.62E-05		0.0004276403		0.0052540538		0.02429818		1.44E-05		1.0659165		4.6590963		0.025246843		0.011066601		0.0010775434

		Land use		kg C deficit		0.78226093		0		0.0960789		0.055953654		0.0016562931		3.89E-06		5.72E-05		0.0006021276		0.0013575168		2.99E-06		0.071000877		0.55253351		0.0016709131		0.0005558016		0.0007872369

		Water use		m3		168.55927		12.168656		61.655141		0.13902439		0.33611875		0.0019930466		0.011408196		0.060808697		0.76740307		0.0002648635		45.382721		46.596202		1.0722478		0.34771913		0.019566367

		Abiotic depletion		kg Sb eq		2.16E-07		0		7.03E-08		1.20E-09		2.29E-09		5.33E-11		2.71E-10		5.97E-09		1.11E-08		1.30E-11		4.10E-08		7.95E-08		1.22E-09		2.03E-09		9.11E-10

		Abiotic depletion (fossil fuels)		MJ		21.227766		0		3.4373483		1.552776		0.0079175815		0.0002186851		0.0007849241		0.004458156		0.040529593		2.10E-05		2.5351335		13.570321		0.059779104		0.01331317		0.005164955

		Non-renewable, nuclear		MJ		3.9245587		0		1.5590695		0.0021921328		0.0064117355		4.78E-05		0.0002520096		0.0007875059		0.018099799		5.14E-06		1.1500282		1.1515169		0.02711386		0.0086640701		0.0003700201

		Non renewable, fossil		MJ		21.227775		0		3.4373501		1.5527789		0.0079176217		0.0002186923		0.0007849279		0.004458215		0.040529728		2.10E-05		2.5351348		13.570324		0.059779136		0.013313182		0.0051649734

		Non-renewable, biomass		MJ		4.43E-06		0		9.42E-07		1.27E-06		5.67E-09		6.19E-11		7.78E-10		1.26E-08		1.85E-08		3.33E-11		6.90E-07		1.45E-06		1.64E-08		1.02E-08		1.39E-08

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI (of project BIO-SPRI)

		Method: 		IMPACT 2002+ V2.14 / IMPACT 2002+

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI		Ethanol, at bio-MEG plant in India, from Brazil_India_BIO-SPRI		Oxygen, liquid, at plant/RER U (IGL)		Natural gas, high pressure, at consumer/RER U		Water, deionised, at plant/CH U		Ethylene dichloride, at plant/RER U		Potassium carbonate, at plant/GLO U		Sulphuric acid, liquid, at plant/RER U		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U (IGL)		Boric acid, anhydrous, powder, at plant/RER U		Electricity, medium voltage_India		Steam, for chemical processes, at plant/RER U (coal)		Nitrogen, liquid, at plant/RER U (IGL)		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		Transport, lorry 7.5-16t, EURO4/RER U

		Carcinogens		kg C2H3Cl eq		0.0073375551		0		0.0021903269		0.0006723663		0.0007638042		6.48E-06		3.48E-07		3.96E-07		3.06E-06		1.22E-05		1.25E-08		0.0004917247		0.0031781027		1.17E-05		4.88E-06		2.14E-06

		Non-carcinogens		kg C2H3Cl eq		0.0284292		0		0.0029929767		0.0012992441		4.38E-05		1.17E-05		1.08E-07		5.34E-07		6.79E-06		3.07E-05		1.84E-08		0.0009517599		0.023054883		2.26E-05		1.10E-05		3.09E-06

		Respiratory inorganics		kg PM2.5 eq		0.0021676157		0		0.0007294404		0.0001376681		7.06E-06		5.19E-07		6.42E-09		3.50E-08		2.99E-06		1.83E-06		4.56E-09		0.0001013998		0.0011831645		2.39E-06		8.04E-07		3.01E-07

		Ionizing radiation		Bq C-14 eq		44.393594		0		3.7778847		16.128494		0.022060114		0.066613678		0.000459067		0.0026033167		0.0081069381		0.18716403		5.31E-05		11.897022		11.929234		0.28049148		0.089583081		0.0038246169

		Ozone layer depletion		kg CFC-11 eq		8.69E-08		0		4.58E-08		9.58E-09		1.29E-08		3.20E-10		9.29E-12		4.80E-12		3.29E-11		1.50E-10		1.43E-13		7.06E-09		1.08E-08		1.67E-10		5.38E-11		5.28E-11

		Respiratory organics		kg C2H4 eq		0.0003899176		0		0.0002281959		1.90E-05		1.44E-05		1.22E-07		4.12E-09		1.01E-08		9.47E-08		3.01E-07		5.46E-10		1.39E-05		0.0001131997		3.30E-07		1.12E-07		2.00E-07

		Aquatic ecotoxicity		kg TEG water		151.68063		0		17.356451		9.6630781		0.75074911		4.329692		0.0040140113		0.0029118489		0.028026364		0.18424639		0.0001714818		7.1052125		111.97778		0.1680511		0.090344644		0.019896358

		Terrestrial ecotoxicity		kg TEG soil		37.608152		0		8.7064435		1.9740435		0.17798706		0.012270639		0.001324931		0.0008075439		0.0092052259		0.04990256		4.78E-05		1.4477074		25.154745		0.034330696		0.028460523		0.010875638

		Terrestrial acid/nutri		kg SO2 eq		4.97E-02		0		2.15E-02		2.43E-03		0.0001967497		9.64E-06		1.28E-07		6.92E-07		4.47E-05		3.33E-05		7.01E-08		0.0017898758		0.023625324		4.23E-05		1.40E-05		9.58E-06

		Land occupation		m2org.arable		0.011644513		0		2.21E-03		0.0007355699		2.67E-05		1.59E-05		6.41E-08		5.64E-07		5.45E-06		1.68E-05		3.67E-08		0.0005371491		0.0080783835		1.28E-05		4.50E-06		4.14E-06

		Aquatic acidification		kg SO2 eq		0.015364879		0		0.0045741053		0.000870807		5.27E-05		3.10E-06		3.95E-08		2.13E-07		3.49E-05		1.13E-05		3.74E-08		0.0006417948		0.0091541359		1.51E-05		5.03E-06		1.53E-06

		Aquatic eutrophication		kg PO4 P-lim		0.0003477142		0		3.99E-05		6.56E-05		2.97E-07		2.21E-07		2.90E-09		1.60E-08		1.57E-07		9.82E-07		4.88E-10		4.83E-05		0.0001905824		1.14E-06		4.43E-07		3.33E-08

		Global warming		kg CO2 eq		2.3200527		0		0.32291951		0.34967081		0.011987626		0.0006371504		9.09E-06		5.62E-05		0.0003153478		0.004014401		1.45E-06		0.25794338		1.3650231		0.0060811433		0.0010651197		0.0003283216

		Non-renewable energy		MJ primary		30.486274		0		5.3339397		4.9964198		1.5549713		0.014329361		0.0002664679		0.0010369379		0.0052457268		0.05862954		2.61E-05		3.685163		14.721841		0.086892998		0.021977253		0.0055349953

		Mineral extraction		MJ surplus		0.011091615		0		0.0048593534		0.001691232		9.61E-05		4.90E-05		7.75E-07		4.00E-06		8.49E-05		0.0001642286		1.93E-07		0.0011076539		0.0029523998		2.94E-05		4.65E-05		5.92E-06













Impact Assessment PET (upd)

		Calulation for 1 kg moulded plastic																																				kg sugarcane/kg eth		14.9637204597

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total				kg eth/kg MEG		1.029				Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total		Total w/o stretch blow moulding																												Comparison										Comparison including moulding																				4.		http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf																		6.		Plastics and Environmental Sustainability

		IPCC GWP 100a		kg CO2 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg MEG/kg PETb		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.3176		0.9093				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								GWP								1		https://www.bayfor.org/media/uploads/ktml/files/IMAGEEN%20ECODESIGN/IMAGEEN-LCA-Waste-Management.pdf																		,				1 kg																				0.34		kgCO2		62

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg PTA/kg PETb		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.99E-08		1.03E-07				ERROR:#REF!		ERROR:#REF!																														BIO-SPRI		PlasticsEurope2011		Yannis				1000 1L				41		kg		dont show breakdown												kg co2		2.62		PET resin																		5.4838709677		kgCO2		1

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg PETb/kg moulded plastic		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		3.93E-07		2.50E-07				ERROR:#REF!		ERROR:#REF!																												MEG		ERROR:#REF!		0.5728		1.22				155.16		kg co2		3.7843902439																		2.47		manufacture (major part stretch blow moulding + transport)																		no breakdown given

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.78E-08		6.21E-08				ERROR:#REF!		ERROR:#REF!																												PTA		ERROR:#REF!		1.1438		1.14				3350		MJ

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		5.93E-04		4.38E-04				ERROR:#REF!		ERROR:#REF!																												Polym		0.3176		0.4334		0.43																								5.		https://www.hs-pforzheim.de/fileadmin/user_upload/uploads_redakteur/Forschung/INEC/Dokumente/Team__Publikationen_/2000_LCA_PET_IAF_DP12.pdf														,				7.		Franklin 2007

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		9.96E-02		4.08E-01				ERROR:#REF!		ERROR:#REF!																												Total		ERROR:#REF!		2.15		2.79		2		https://ac.els-cdn.com/S0959652616309908/1-s2.0-S0959652616309908-main.pdf?_tid=96830382-c57f-11e7-bb15-00000aab0f26&acdnat=1510253923_69c4da3092f8fa86dbe99bc75dbc20b3																		,				1000 L		33		kg																3.7290640394

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		2.10E-03		1.97E-03				ERROR:#REF!		ERROR:#REF!																												Net		ERROR:#REF!		2.15		2.34				4,74-6,36		kg co2																				140		total																		include 80%landfill + 20% MSW combustion

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		4.83E-03		5.13E-03				ERROR:#REF!		ERROR:#REF!																																																												32		% PET bottle grade																		http://www.container-recycling.org/assets/pdfs/plastic/LCA-PETandPLA2007.pdf

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!						GWP		NREU		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		7.06E-03		7.00E-03				ERROR:#REF!		ERROR:#REF!																																				3		https://nararenewables.org/documents/2016/09/comparative-lca.pdf/																						34		% PET bottle prod

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Bio-based carbon		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		4.03E-04		7.41E-04				ERROR:#REF!		ERROR:#REF!																												NREU										4.06		kg co2																		kg co2		4.2424242424		total																8.		Franklin 2011

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Sugarcane production		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.97E-04		8.03E-04				ERROR:#REF!		ERROR:#REF!																														BIO-SPRI		PlasticsEurope2011		Yannis				25		%PTA		1.015		kg co2														kg co2		1.3575757576		pet resin																		2.733		pet resin

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Ethanol production + transport		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.01E+01		8.35E+00				ERROR:#REF!		ERROR:#REF!																												MEG		ERROR:#REF!		16.2368		10.71				23		%MEG		0.9338		kg co2														kg co2		1.4424242424		moulding																		https://plastics.americanchemistry.com/LifeCycle-Inventory-of-9-Plastics-Resins-and-4-Polyurethane-Precursors-Rpt-Only/

		Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				MEG production + transport		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.20E+00		1.36E+00				ERROR:#REF!		ERROR:#REF!																												PTA		ERROR:#REF!		45.15		45.15				17		%Polym		0.6902		kg co2

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				PTA production		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		2.76E-01		1.79E+00				ERROR:#REF!		ERROR:#REF!																												Polym		5.5960		7.6		7.6				31		%moulding		1.2586		kg co2

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Polymerization		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		8.29E-06		9.98E-07				ERROR:#REF!		ERROR:#REF!																												Total		ERROR:#REF!		68.9868		63.46

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Moulding		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		8.67E+00		1.05E+01				ERROR:#REF!		ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		5.5960		17.7218				ERROR:#REF!		ERROR:#REF!



		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3)		Ammonia, liquid {RoW}| market for | Alloc Def, U		Urea, as N {GLO}| market for | Alloc Def, U		Ammonium nitrate, as N {RoW}| ammonium nitrate production | Alloc Def, U		Nitrogen fertiliser, as N {RoW}| monoammonium phosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| single superphosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| triple superphosphate production | Alloc Def, U		Phosphate rock, as P2O5, beneficiated, dry {GLO}| market for | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| monoammonium phosphate production | Alloc Def, U		Potassium chloride, as K2O {GLO}| market for | Alloc Def, U		Lime {GLO}| market for | Alloc Def, U		Pesticide, unspecified {GLO}| market for | Alloc Def, U		Triazine-compound, unspecified {GLO}| market for | Alloc Def, U		Phenoxy-compound {GLO}| market for | Alloc Def, U		Glyphosate {GLO}| market for | Alloc Def, U		[sulfonyl]urea-compound {GLO}| market for | Alloc Def, U		Operation, lorry 20-28t, fleet average/CH U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U		Gypsum, mineral {GLO}| market for | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.0397348144		0.021206987		0.0002299643		0.0012639855		0.0023488328		2.29E-05		0.0003626457		0.0001520548		7.56E-07		3.36E-05		0.0004734285		2.14E-04		0.0003704101		6.03E-05		1.23E-05		2.66E-05		6.41E-05		1.29E-02		9.58E-07		2.47E-05

		Ozone depletion		kg CFC-11 eq		0.0000000031		0		3.39E-11		1.75E-10		1.38E-10		4.05E-12		3.70E-11		2.04E-11		7.39E-14		5.94E-12		6.18E-11		1.46E-11		6.00E-10		1.33E-11		2.30E-12		5.84E-12		3.36E-11		1.91E-09		1.78E-13		3.95E-12

		Human toxicity, non-cancer effects		CTUh		0.000000058		5.59E-08		3.10E-11		2.89E-10		3.56E-10		2.06E-11		2.92E-10		1.27E-10		1.08E-13		3.02E-11		3.14E-10		3.12E-11		1.17E-10		1.67E-11		3.61E-12		8.20E-12		2.06E-11		5.17E-10		2.22E-13		5.48E-12

		Human toxicity, cancer effects		CTUh		0.0000000016		1.24E-09		4.03E-12		3.86E-11		4.37E-11		2.87E-12		4.75E-11		2.08E-11		3.29E-14		4.22E-12		4.36E-11		8.94E-12		1.80E-11		2.79E-12		6.15E-13		1.45E-12		3.33E-12		8.94E-11		2.88E-14		1.09E-12

		Particulate matter		kg PM2.5 eq		0.0013477502		0.0013354926		2.40E-07		2.30E-06		1.64E-06		4.76E-08		8.20E-07		2.90E-07		1.07E-09		7.00E-08		3.11E-07		2.21E-07		4.00E-07		4.76E-08		1.08E-08		2.51E-08		6.74E-08		5.67E-06		5.54E-10		8.67E-08

		Ionizing radiation HH		kBq U235 eq		0.0005309117		0		1.04E-05		6.81E-05		5.22E-05		2.81E-06		4.43E-05		2.00E-05		1.52E-07		4.13E-06		2.95E-05		1.34E-05		3.20E-05		4.62E-06		1.04E-06		3.23E-06		5.63E-06		2.37E-04		7.57E-08		2.01E-06

		Photochemical ozone formation		kg NMVOC eq		0.0004960806		0.0003489589		4.45E-07		2.58E-06		5.14E-06		1.06E-07		1.41E-06		6.71E-07		3.69E-09		1.56E-07		1.68E-06		8.18E-07		1.35E-06		1.55E-07		3.97E-08		7.49E-08		1.98E-07		1.32E-04		5.91E-09		2.57E-07

		Acidification		molc H+ eq		0.0006217574		0.000477		1.32E-06		1.10E-05		1.32E-05		3.85E-07		4.44E-06		2.21E-06		7.08E-09		5.65E-07		3.07E-06		1.55E-06		3.97E-06		3.42E-07		7.06E-08		1.66E-07		6.01E-07		1.02E-04		5.52E-09		2.79E-07

		Terrestrial eutrophication		molc N eq		0.0029315765		0.00233412		1.18E-06		2.49E-05		4.32E-05		3.69E-07		4.75E-06		2.20E-06		1.39E-08		5.42E-07		5.75E-06		3.16E-06		4.31E-06		5.86E-07		1.02E-07		2.47E-07		6.40E-07		5.04E-04		2.09E-08		1.07E-06

		Freshwater eutrophication		kg P eq		0.0000040733		1.85E-06		2.09E-08		2.30E-07		2.33E-07		2.93E-08		4.63E-07		2.99E-07		3.17E-10		4.30E-08		2.51E-07		5.92E-08		2.07E-07		2.20E-08		5.00E-09		3.65E-08		2.61E-08		2.89E-07		7.64E-11		3.77E-09

		Marine eutrophication		kg N eq		0.0001540224		0.000102051		1.21E-07		9.73E-07		2.22E-06		3.28E-08		4.68E-07		2.18E-07		1.41E-09		4.83E-08		5.46E-07		2.71E-07		7.05E-07		8.54E-08		1.04E-08		2.94E-08		1.23E-07		4.60E-05		1.92E-09		8.57E-08

		Freshwater ecotoxicity		CTUe		0.2694922747		0.21990804		0.0008067199		0.0072032013		0.008513204		0.0004114295		0.0064553858		0.0026435443		2.97E-06		0.0006046056		0.007429742		0.0008188882		0.0042233231		0.0003985759		9.85E-05		2.31E-04		0.0005489142		0.0090508083		5.22E-06		0.0001378869

		Land use		kg C deficit		1.4618962747		1.4259		0.0004453285		0.0022897598		0.0019724582		1.80E-04		0.0007162702		0.0009535138		1.64E-06		2.65E-04		0.0022752997		0.0002557734		0.000398686		5.11E-05		1.23E-05		3.51E-05		6.97E-05		2.61E-02		3.95E-06		9.91E-06

		Water use		m3		0.0057044255		0		0.0002737146		0.0029378537		0.0009354725		6.90E-05		0.000303621		0.0003386907		2.80E-07		1.01E-04		0.0003096791		0.00022304		6.67E-05		4.80E-05		1.22E-05		2.63E-05		5.53E-05		0		9.53E-08		2.93E-06

		Abiotic depletion		kg Sb eq		0.0000000998		0		5.43E-10		6.02E-09		8.48E-09		9.88E-10		1.05E-08		5.46E-09		7.35E-12		1.45E-09		7.69E-09		1.64E-10		5.67E-08		3.03E-10		5.98E-11		1.25E-10		4.57E-10		7.09E-10		2.45E-12		5.40E-11

		Abiotic depletion (fossil fuels)		MJ		0.250837031		0		0.0043271674		0.022038274		0.016162164		0.0004422		0.0050756749		0.0024449594		8.81E-06		0.0006498237		0.0070670186		0.0025119285		0.0056515699		0.0008959631		0.0002032716		0.0003617773		0.0008877479		0.18173441		1.53E-05		0.0003589698

		Non-renewable, nuclear		MJ		0.0053954216		0		4.21E-05		0.0005321531		0.0003922853		2.13E-05		0.0004981955		0.0001891429		8.90E-07		3.13E-05		0.0003508235		1.67E-04		0.0005186698		8.05E-05		1.75E-05		4.60E-05		8.98E-05		0.0024043269		2.92E-07		1.28E-05

		Non renewable, fossil		MJ		0.2508536138		0		0.0043273447		0.022041339		0.016164553		0.0004423084		0.005077138		0.0024456792		8.82E-06		0.0006499828		0.007069345		0.0025130139		0.0056550486		0.000896445		0.0002033805		0.00036213		0.0008883162		0.18173442		1.53E-05		0.000359052

		Non-renewable, biomass		MJ		0.0000067225		0		7.06E-08		7.14E-07		5.60E-07		1.93E-07		1.74E-06		1.30E-06		1.65E-08		2.83E-07		5.20E-07		2.65E-07		5.49E-07		7.76E-08		1.75E-08		8.80E-08		9.31E-08		1.99E-07		7.39E-10		3.66E-08

						0.2562557578





		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI (Ecoinv 3)		Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3)		Lubricating oil {GLO}| market for | Alloc Def, U		Lime, hydrated, packed {GLO}| market for | Alloc Def, U		Sulfuric acid {GLO}| market for | Alloc Def, U		Biocides, for paper production, unspecified, at plant/RER U		Chemical, organic {GLO}| market for | Alloc Def, U		Ammonia, liquid {RoW}| market for | Alloc Def, U		Sodium chloride, powder {GLO}| market for | Alloc Def, U		Chlorine, gaseous {RoW}| market for | Alloc Def, U		Chemical, organic {GLO}| market for | Alloc Def, U		Water, decarbonised, at user {GLO}| market for | Alloc Def, U		Heat and power co-generation unit, 6400kW thermal, building {GLO}| construction | Alloc Def, U		Heat and power co-generation unit, 6400kW thermal, common components for heat+electricity {GLO}| construction | Alloc Def, U		Heat and power co-generation unit, 6400kW thermal, components for electricity only {GLO}| construction | Alloc Def, U		Ethanol fermentation plant {GLO}| market for | Alloc Def, U		Waste mineral oil {RoW}| market for waste mineral oil | Alloc Def, U		Wood ash mixture, pure {RoW}| market for wood ash mixture, pure | Alloc Def, U		Municipal solid waste {RoW}| market for | Alloc Def, U		Wastewater, average {RoW}| market for wastewater, average | Alloc Def, U		Ash, from combustion of bagasse from sugarcane {GLO}| market for ash, from combustion of bagasse from sugarcane | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.6857373132		0.0635648		0.59458066		0.0001806583		0.01295913		0.0015606786		0.0006115636		1.84E-03		4.83E-07		3.33E-05		1.25E-05		3.42E-04		1.97E-07		0.0020605244		0.0012665479		0.0012561204		0.0051074398		8.04E-05		2.66E-04		2.66E-06		1.29E-05		0.00E+00

		Ozone depletion		kg CFC-11 eq		0.0000000485		0		4.58E-08		1.47E-10		8.03E-10		6.19E-10		1.03E-10		1.24E-10		7.12E-14		2.99E-12		6.59E-12		2.31E-11		1.43E-14		1.59E-10		1.20E-10		1.10E-10		4.33E-10		1.44E-13		7.47E-11		6.62E-14		7.89E-13		0.00E+00

		Human toxicity, non-cancer effects		CTUh		0.000001486		1.42E-07		8.68E-07		4.62E-11		5.18E-10		3.80E-09		7.95E-10		2.53E-10		6.52E-14		2.54E-11		4.23E-12		4.71E-11		8.75E-14		7.37E-10		2.65E-09		1.43E-09		7.52E-09		2.04E-12		4.58E-07		3.86E-12		6.57E-11		0.00E+00

		Human toxicity, cancer effects		CTUh		0.0000000304		4.98E-10		2.36E-08		8.32E-12		7.97E-11		2.16E-10		6.54E-11		6.91E-11		8.47E-15		3.50E-12		6.79E-13		1.29E-11		4.16E-14		4.19E-10		1.02E-09		1.43E-10		9.67E-10		9.72E-13		3.33E-09		2.21E-13		3.70E-12		0.00E+00

		Particulate matter		kg PM2.5 eq		0.0220394021		0.001852272		0.020167356		1.69E-07		2.08E-06		4.74E-06		5.26E-07		1.24E-06		5.05E-10		3.31E-08		1.42E-08		2.32E-07		1.71E-10		2.15E-06		1.53E-06		1.41E-06		5.33E-06		4.43E-09		2.89E-07		3.25E-10		1.40E-08		0.00E+00

		Ionizing radiation HH		kBq U235 eq		0.0095151816		0		0.0079444143		5.98E-05		0.0003750156		0.0002781089		0.000247029		6.89E-05		2.18E-08		4.15E-06		1.28E-06		1.28E-05		9.74E-09		0.0001004665		7.62E-05		5.99E-05		0.0002331265		5.48E-08		5.31E-05		3.05E-08		7.58E-07		0.00E+00

		Photochemical ozone formation		kg NMVOC eq		0.0098179006		0.0023137038		0.0074232112		2.40E-06		1.58E-05		1.69E-05		1.75E-06		6.24E-06		9.34E-10		1.18E-07		3.31E-08		1.16E-06		6.32E-10		8.34E-06		4.80E-06		3.59E-06		1.83E-05		8.74E-09		1.50E-06		3.42E-09		5.37E-08		0.00E+00

		Acidification		molc H+ eq		0.011444713		0.001939504		0.0093038035		1.77E-06		2.46E-05		7.98E-05		8.35E-06		8.97E-06		2.77E-09		2.52E-07		7.89E-08		1.67E-06		9.49E-10		1.02E-05		1.06E-05		1.18E-05		4.11E-05		9.94E-09		2.16E-06		3.31E-09		1.40E-07		0.00E+00

		Terrestrial eutrophication		molc N eq		0.0541994612		0.01008028		0.043867291		2.15E-06		5.31E-05		4.79E-05		4.95E-06		1.50E-05		2.47E-09		4.42E-07		1.21E-07		2.80E-06		2.08E-09		2.86E-05		1.51E-05		1.19E-05		6.40E-05		3.91E-08		5.43E-06		1.30E-08		3.63E-07		0.00E+00

		Freshwater eutrophication		kg P eq		0.0001279255		0		6.10E-05		5.15E-08		4.51E-07		1.89E-06		3.72E-07		3.49E-07		4.40E-11		2.29E-08		6.54E-09		6.49E-08		6.48E-11		5.55E-07		1.51E-06		9.50E-07		3.37E-06		5.26E-09		5.74E-05		2.22E-10		2.50E-08		0.00E+00

		Marine eutrophication		kg N eq		0.003193957		0.0008651423		0.0023047485		2.05E-07		4.97E-06		4.38E-06		6.95E-07		1.28E-06		2.54E-10		5.29E-08		1.26E-08		2.38E-07		2.16E-10		2.63E-06		1.49E-06		1.19E-06		5.96E-06		3.19E-09		5.02E-07		1.35E-09		4.62E-07		0.00E+00

		Freshwater ecotoxicity		CTUe		5.4381866465		0.15812278		4.032607		0.001115685		0.012017931		0.06995801		0.018201559		7.45E-03		1.70E-06		5.79E-04		9.83E-05		1.39E-03		2.85E-06		0.018834862		0.064729167		0.030676775		0.12918298		4.92E-05		0.89258113		0.0003358998		0.0002492095		0

		Land use		kg C deficit		22.1787103473		0		21.875407		0.0020243035		0.013000731		0.010262127		0.0003654219		1.38E-03		9.36E-07		6.82E-05		1.21E-05		2.57E-04		1.14E-06		0.10715654		0.0020201782		0.0013670557		0.16341089		2.48E-06		1.88E-03		1.45E-06		9.60E-05		0.00E+00

		Water use		m3		1.3977052373		1.1774951		0.0853594289		5.53E-05		0.0006493133		0.0086324093		0.1198903		1.52E-03		5.75E-07		1.98E-05		1.50E-05		0.0002827021		0.0010142832		0.0010326637		0.0004805504		0.0001459781		0.0018526721		1.17E-06		0.0001193589		3.24E-07		-0.0008594118		0

		Abiotic depletion		kg Sb eq		0.0000022751		0		1.49E-06		7.78E-10		2.85E-09		2.54E-07		4.48E-09		3.72E-09		1.14E-12		5.40E-10		5.05E-11		6.93E-10		1.11E-12		5.95E-09		2.74E-08		1.80E-08		4.62E-07		2.86E-12		1.32E-09		2.43E-12		5.10E-11		0.00E+00

		Abiotic depletion (fossil fuels)		MJ		4.0553275246		0		3.7534552		0.012405939		0.070327548		0.059450462		0.008546961		5.22E-02		9.09E-06		0.0003633011		0.0001340811		9.72E-03		1.94E-06		0.018642613		0.012830414		0.013592321		0.03946799		1.24E-05		4.03E-03		5.83E-06		0.0001247703		0.00E+00

		Non-renewable, nuclear		MJ		0.0967192141		0		0.08073558		0.0001937478		0.0019115142		0.0014793161		0.0025964903		2.26E-03		8.84E-08		6.18E-05		1.83E-05		4.21E-04		1.52E-07		0.0009373618		0.0011984899		0.0010664267		0.0028905961		4.89E-07		9.33E-04		2.00E-07		1.25E-05		0.00E+00

		Non renewable, fossil		MJ		4.0556454966		0		3.7537034		0.012407468		0.070340916		0.059459627		0.0085470359		5.22E-02		9.09E-06		0.000363803		0.0001341299		9.73E-03		1.94E-06		0.018648839		0.012836074		0.013596876		0.039480404		1.24E-05		4.03E-03		5.84E-06		0.000124804		0.00E+00

		Non-renewable, biomass		MJ		0.0001569568		0		1.01E-04		2.02E-07		3.97E-06		2.39E-06		5.23E-09		9.03E-07		1.48E-10		6.62E-08		3.06E-08		1.68E-07		1.83E-10		2.87E-05		2.12E-06		2.15E-06		6.16E-06		8.07E-10		9.44E-06		3.50E-10		1.78E-08		0.00E+00

						4.1525216675				3.8345395729



		Bagasse - avoided product (light fuel oil)

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 MJ Heat, central or small-scale, other than natural gas {RoW}| heat production, light fuel oil, at boiler 100kW, non-modulating | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending



		Impact category		Unit		Heat, central or small-scale, other than natural gas {RoW}| heat production, light fuel oil, at boiler 100kW, non-modulating | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.095275699

		Ozone depletion		kg CFC-11 eq		1.73E-08

		Human toxicity, non-cancer effects		CTUh		3.58E-09

		Human toxicity, cancer effects		CTUh		7.77E-10

		Particulate matter		kg PM2.5 eq		2.17E-05

		Ionizing radiation HH		kBq U235 eq		6.35E-03

		Photochemical ozone formation		kg NMVOC eq		1.24E-04

		Acidification		molc H+ eq		0.0002678496

		Terrestrial eutrophication		molc N eq		0.0003361663

		Freshwater eutrophication		kg P eq		3.08E-06

		Marine eutrophication		kg N eq		3.13E-05

		Freshwater ecotoxicity		CTUe		7.17E-02

		Land use		kg C deficit		2.36E-01

		Water use		m3		0.0067664517

		Abiotic depletion		kg Sb eq		2.40E-08

		Abiotic depletion (fossil fuels)		MJ		1.43403

		Non-renewable, nuclear		MJ		8.87E-03

		Non renewable, fossil		MJ		1.4340608

		Non-renewable, biomass		MJ		2.26E-05

						1.4429487656



		Surplus electricity credit

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kWh Electricity, medium voltage {RoW}| natural gas, burned in gas turbine, for compressor station | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Electricity, medium voltage {RoW}| natural gas, burned in gas turbine, for compressor station | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.77034185

		Ozone depletion		kg CFC-11 eq		1.28E-07

		Human toxicity, non-cancer effects		CTUh		2.70E-08

		Human toxicity, cancer effects		CTUh		6.05E-09

		Particulate matter		kg PM2.5 eq		2.33E-04

		Ionizing radiation HH		kBq U235 eq		4.93E-03

		Photochemical ozone formation		kg NMVOC eq		2.83E-03

		Acidification		molc H+ eq		0.0056172101

		Terrestrial eutrophication		molc N eq		0.010006499

		Freshwater eutrophication		kg P eq		1.94E-05

		Marine eutrophication		kg N eq		0.0009209526

		Freshwater ecotoxicity		CTUe		6.78E-01

		Land use		kg C deficit		0.67125027

		Water use		m3		0.009570008

		Abiotic depletion		kg Sb eq		6.20E-08

		Abiotic depletion (fossil fuels)		MJ		12.79358

		Non-renewable, nuclear		MJ		6.13E-02

		Non renewable, fossil		MJ		12.793739

		Non-renewable, biomass		MJ		9.29E-05

						12.8550933538

		Trasporting ethanol from Brazil to India

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Transoceanic transportation of ethanol from Brazil to India_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Transoceanic transportation of ethanol from Brazil to India_BIO-SPRI (Ecoinv 3)		Transport, freight, sea, transoceanic ship {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.5469066		0		0.17241523		0.37449138

		Ozone depletion		kg CFC-11 eq		9.68E-08		0.00E+00		2.73E-08		6.95E-08

		Human toxicity, non-cancer effects		CTUh		9.87E-08		0.00E+00		1.21E-08		8.66E-08

		Human toxicity, cancer effects		CTUh		1.54E-08		0.00E+00		4.20E-09		1.12E-08

		Particulate matter		kg PM2.5 eq		0.0004136736		0		0.0001969668		0.0002167068

		Ionizing radiation HH		kBq U235 eq		0.044690873		0		1.51E-02		0.029590349

		Photochemical ozone formation		kg NMVOC eq		0.0047955427		0		2.49E-03		0.0023089855

		Acidification		molc H+ eq		0.0064844982		0		4.33E-03		0.0021574282

		Terrestrial eutrophication		molc N eq		0.017590259		0		0.0094114516		0.0081788078

		Freshwater eutrophication		kg P eq		5.23E-05		0.00E+00		2.25E-05		2.99E-05

		Marine eutrophication		kg N eq		0.0015956062		0		0.0008465466		0.0007490597

		Freshwater ecotoxicity		CTUe		2.3562524		0		0.31552616		2.0407263

		Land use		kg C deficit		1.9330584		0		0.38917718		1.5438813

		Water use		m3		0.053216312		0		1.60E-02		0.037261304

		Abiotic depletion		kg Sb eq		9.96E-07		0.00E+00		4.00E-08		9.56E-07

		Abiotic depletion (fossil fuels)		MJ		8.4445985		0		2.4651588		5.9794397

		Non-renewable, nuclear		MJ		0.21993518		0		0.10581068		0.1141245

		Non renewable, fossil		MJ		8.4460703		0		2.4660786		5.9799917

		Non-renewable, biomass		MJ		0.0004783571		0.00E+00		1.90E-04		0.000288701

						8.6664838371

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

										30%																20%		48%

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI (Ecoinv 3)		Oxygen, liquid {RoW}| market for | Alloc Def, U		Natural gas, high pressure {RoW}| market for | Alloc Def, U		Water, deionised, from tap water, at user {RoW}| market for water, deionised, from tap water, at user | Alloc Def, U		Ethylene dichloride {GLO}| market for | Alloc Def, U		Potassium carbonate {GLO}| market for | Alloc Def, U		Sulfuric acid {GLO}| market for | Alloc Def, U		Sodium hydroxide, without water, in 50% solution state {GLO}| market for | Alloc Def, U		Boric acid, anhydrous, powder {GLO}| market for | Alloc Def, U		Electricity, medium voltage {IN}| market for | Alloc Def, U		Steam, in chemical industry {RoW}| production | Alloc Def, U (coal india)		Nitrogen, liquid {RoW}| market for | Alloc Def, U		Compressed air, 800 kPa gauge {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		2.0516631		0		0.62482755		8.48E-03		0.0015804249		1.19E-05		7.30E-05		4.70E-04		3.32E-03		2.18E-06		4.14E-01		9.93E-01		4.09E-03		2.02E-03		2.20E-04

		Ozone depletion		kg CFC-11 eq		4.28E-08		0		2.78E-08		2.68E-09		5.45E-10		4.41E-12		5.06E-12		1.86E-10		1.84E-09		3.41E-13		4.75E-09		4.57E-09		1.85E-10		1.98E-10		4.09E-11

		Human toxicity, non-cancer effects		CTUh		2.78E-07		0		9.31E-08		1.19E-09		5.05E-10		4.65E-12		2.28E-11		1.14E-09		1.29E-09		1.58E-12		7.23E-08		1.05E-07		6.11E-10		2.91E-09		5.10E-11

		Human toxicity, cancer effects		CTUh		7.27E-08		0		2.45E-08		2.23E-10		2.22E-10		6.72E-13		3.95E-12		6.50E-11		1.93E-10		1.56E-13		1.99E-08		2.71E-08		1.61E-10		3.60E-10		6.62E-12

		Particulate matter		kg PM2.5 eq		0.0031459711		0		0.0007248421		1.05E-05		1.77E-06		9.35E-09		6.38E-08		1.43E-06		3.49E-06		5.44E-09		1.15E-03		0.0012467304		4.74E-06		2.40E-06		1.28E-07

		Ionizing radiation HH		kBq U235 eq		0.086591492		0		0.061798803		0.0001505565		0.0001555852		1.30E-06		8.71E-06		8.37E-05		4.55E-04		2.17E-07		1.59E-02		7.29E-03		4.04E-04		0.0003018047		1.74E-05

		Photochemical ozone formation		kg NMVOC eq		0.0053256659		0		0.0015402395		4.85E-05		4.29E-06		3.57E-08		1.86E-07		5.08E-06		9.37E-06		1.65E-08		1.27E-03		2.43E-03		1.02E-05		5.99E-06		1.36E-06

		Acidification		molc H+ eq		0.015241054		0		0.0037155411		0.0002091892		9.71E-06		6.56E-08		4.33E-07		2.40E-05		2.13E-05		4.10E-08		3.43E-03		7.79E-03		2.43E-05		1.76E-05		1.27E-06

		Terrestrial eutrophication		molc N eq		0.018580002		0		0.0055173281		4.12E-05		1.51E-05		1.11E-07		6.50E-07		1.44E-05		3.43E-05		5.80E-08		4.65E-03		8.24E-03		3.65E-05		2.11E-05		4.81E-06

		Freshwater eutrophication		kg P eq		0.000833967		0		0.0002951875		5.36E-07		7.56E-07		5.19E-09		3.50E-08		5.68E-07		1.83E-06		1.21E-09		2.54E-04		2.77E-04		1.93E-06		2.27E-06		1.76E-08

		Marine eutrophication		kg N eq		0.0018445875		0		0.0005609399		4.07E-06		1.53E-06		1.12E-08		6.60E-08		1.32E-06		3.56E-06		5.28E-09		0.0004713192		0.0007953953		3.70E-06		2.23E-06		4.41E-07

		Freshwater ecotoxicity		CTUe		7.7388716		0		3.1171877		0.029744705		0.012586632		0.0001053873		0.0005985832		0.021052384		2.76E-02		3.30E-05		2.1568721		2.2830342		2.04E-02		0.068388528		0.0012009391

		Land use		kg C deficit		1.1531815		0		0.4342683		0.045723643		0.0015803383		1.09E-05		9.49E-05		0.0030881703		0.0035792363		6.81E-06		0.22251614		0.43656955		0.0029069388		0.0019281114		0.0009085527

		Water use		m3		0.73210304		0		0.5790513		2.28E-04		0.040815073		9.79E-06		3.03E-05		2.60E-03		3.85E-03		3.52E-06		7.14E-02		2.99E-02		3.77E-03		4.57E-04		2.19E-05

		Abiotic depletion		kg Sb eq		4.72E-07		0		1.86E-07		1.46E-09		4.51E-09		6.97E-11		3.83E-10		7.64E-08		1.41E-08		7.92E-11		6.31E-08		7.50E-08		1.26E-09		4.94E-08		5.63E-10

		Abiotic depletion (fossil fuels)		MJ		19.510278		0		6.7044724		1.1886051		0.017370741		0.0002431941		0.0008091093		0.01789036		3.64E-02		3.84E-05		3.958328		7.5166673		4.40E-02		0.021963632		0.0035188174

		Non-renewable, nuclear		MJ		1.1713487		0		0.87258001		0.0018143727		0.0022685511		2.41E-05		0.0001358079		0.0004451689		0.0069091822		2.00E-06		0.17448162		0.10195369		5.69E-03		0.0049738175		6.72E-05

		Non renewable, fossil		MJ		19.51231		0		6.7054939		1.19E+00		0.01737715		2.43E-04		8.10E-04		1.79E-02		3.64E-02		3.84E-05		3.96E+00		7.52E+00		4.40E-02		2.20E-02		3.52E-03

		Non-renewable, biomass		MJ		0.0018684141		0		0.0015909348		2.21E-06		3.64E-06		1.80E-08		1.27E-07		7.20E-07		7.64E-06		3.44E-09		9.60E-05		0.0001504587		1.04E-05		6.08E-06		1.70E-07

						20.6855271141		0		7.5796648448		1.1904324867		0.0196493391		0.0002675444		0.0009461802		0.0183390071		0.0433569061		0.000040367		4.1331260434		7.6194497487		0.0496887915		0.026979302		0.0035864729

										37%																20%		37%

		Transport MEG from India to Europe

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Transoceanic transportation of bio-MEG from India to Europe_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Transoceanic transportation of bio-MEG from India to Europe_BIO-SPRI (Ecoinv 3)		Transport, freight, sea, transoceanic ship {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.32219645		0		0.13495077		0.18724569

		Ozone depletion		kg CFC-11 eq		5.61E-08		0		2.14E-08		3.48E-08

		Human toxicity, non-cancer effects		CTUh		5.28E-08		0		9.48E-09		4.33E-08

		Human toxicity, cancer effects		CTUh		8.91E-09		0		3.29E-09		5.62E-09

		Particulate matter		kg PM2.5 eq		0.0002625209		0.00E+00		0.0001541675		1.08E-04

		Ionizing radiation HH		kBq U235 eq		0.026614474		0.00E+00		0.0118193		1.48E-02

		Photochemical ozone formation		kg NMVOC eq		0.0031007408		0.00E+00		0.001946248		1.15E-03

		Acidification		molc H+ eq		0.0044655461		0		0.003386832		0.0010787141

		Terrestrial eutrophication		molc N eq		0.011455822		0		0.0073664178		0.0040894039

		Freshwater eutrophication		kg P eq		3.25E-05		0		1.76E-05		1.49E-05

		Marine eutrophication		kg N eq		0.0010371285		0		0.0006625987		0.0003745298

		Freshwater ecotoxicity		CTUe		1.267328		0		0.24696483		1.0203631

		Land use		kg C deficit		1.0765527		0.00E+00		0.30461206		7.72E-01

		Water use		m3		0.031118763		0		0.012488111		0.018630652

		Abiotic depletion		kg Sb eq		5.09E-07		0		3.13E-08		4.78E-07

		Abiotic depletion (fossil fuels)		MJ		4.9192192		0		1.9294993		2.9897199

		Non-renewable, nuclear		MJ		0.13988111		0		0.08281886		0.057062249

		Non renewable, fossil		MJ		4.9202151		0.00E+00		1.9302193		2.99E+00

		Non-renewable, biomass		MJ		0.0002927958		0		0.0001484453		0.0001443505

						5.0603890058

		Stretch Blow Moulding		gives		0.9785817211		moulded plastic

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Stretch blow moulding {RER}| production - revised | Alloc Def, U (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Stretch blow moulding {RER}| production - revised | Alloc Def, U		Lubricating oil {GLO}| market for | Alloc Def, U		Solid bleached board {GLO}| market for | Alloc Def, U		Packaging box factory {GLO}| market for | Alloc Def, U		Electricity, medium voltage {RER}| market group for | Alloc Def, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Alloc Def, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.90932689		0		0.0022886711		0.044209622		0.010039867		0.83589298		0.01413534		0.0027604159

		Ozone depletion		kg CFC-11 eq		1.03E-07		0		1.86E-09		5.00E-09		5.88E-10		9.51E-08		5.60E-11		6.72E-12

		Human toxicity, non-cancer effects		CTUh		2.50E-07		0		5.85E-10		1.96E-08		7.69E-09		2.16E-07		5.60E-09		5.39E-10

		Human toxicity, cancer effects		CTUh		6.21E-08		0		1.05E-10		2.11E-09		3.74E-09		5.58E-08		3.27E-10		3.78E-11

		Particulate matter		kg PM2.5 eq		0.0004384862		0		2.14E-06		0.0001010479		1.16E-05		0.0003234244		2.52E-07		3.37E-08

		Ionizing radiation HH		kBq U235 eq		0.40820682		0		0.0007572528		0.0048412087		0.0004799816		0.40210136		2.44E-05		2.63E-06

		Photochemical ozone formation		kg NMVOC eq		0.0019722861		0		3.05E-05		0.0001995603		3.63E-05		0.0017006674		4.53E-06		7.48E-07

		Acidification		molc H+ eq		0.0051288902		0		2.24E-05		0.0003289296		8.32E-05		0.0046897069		4.05E-06		6.63E-07

		Terrestrial eutrophication		molc N eq		0.0069962601		0		2.73E-05		0.0007208983		0.0002255112		0.006001592		1.79E-05		3.09E-06

		Freshwater eutrophication		kg P eq		0.0007413922		0		6.52E-07		1.64E-05		4.22E-06		0.0007201026		5.84E-08		7.31E-09

		Marine eutrophication		kg N eq		0.0008029652		0		2.59E-06		7.83E-05		1.17E-05		0.0006978037		1.22E-05		3.60E-07

		Freshwater ecotoxicity		CTUe		8.3483582		0		0.014134061		0.26625134		0.18548534		7.3705981		0.46566043		0.04622892

		Land use		kg C deficit		1.3641042		0		0.025644899		0.53162867		0.13664215		0.66874274		0.0013660526		7.97E-05

		Water use		m3		1.7927937		1.5498989		0.000701118		0.035133051		0.0026697344		0.20326443		0.0009385188		0.0001879617

		Abiotic depletion		kg Sb eq		9.98E-07		0		9.86E-09		9.02E-08		5.16E-07		3.81E-07		6.29E-10		8.16E-11

		Abiotic depletion (fossil fuels)		MJ		10.509136		0		0.1571647		0.5491975		0.09830032		9.6992948		0.0046743237		0.0005047138

		Non-renewable, nuclear		MJ		7.1143899		0		0.0024544943		0.064949813		0.006382253		7.0403491		0.0002255941		2.86E-05

		Non renewable, fossil		MJ		10.60599		0		0.15718407		0.54975391		0.098339462		9.7955312		0.0046760226		0.0005048702

		Non-renewable, biomass		MJ		0.0014389609		0		2.56E-06		0.000245952		8.55E-06		0.0011816498		2.25E-07		2.57E-08

						17.7218188609

		DEG & TEG

		Calculation: 		Compare

		Results: 		Impact assessment



				1 kg Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

				1 kg Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit				Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U		Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq				1.86		1.97

		Ozone depletion		kg CFC-11 eq				8.03E-08		8.33E-08

		Human toxicity, non-cancer effects		CTUh				4.84E-07		4.99E-07

		Human toxicity, cancer effects		CTUh				9.42E-08		9.79E-08

		Particulate matter		kg PM2.5 eq				0.001220984		0.0012842165

		Ionizing radiation HH		kBq U235 eq				0.22090939		0.22813382

		Photochemical ozone formation		kg NMVOC eq				0.0063808843		0.0067246742

		Acidification		molc H+ eq				0.0095167304		0.0099783415

		Terrestrial eutrophication		molc N eq				0.016055493		0.01687931

		Freshwater eutrophication		kg P eq				0.000709402		0.0007355426

		Marine eutrophication		kg N eq				0.0015832884		0.0016630443

		Freshwater ecotoxicity		CTUe				13.497015		13.965901

		Land use		kg C deficit				1.2362698		1.2844312

		Water use		m3				1.0939691		1.1419778

		Abiotic depletion		kg Sb eq				8.79E-06		9.04E-06

		Abiotic depletion (fossil fuels)		MJ				55.40695		58.552896

		NREU		MJ				57.5		61

		* Marked red, from PlasticsEurope Eco-profile 2012

		Polymerisation

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total

		IPCC GWP 100a		kg CO2 eq		0.32

		Ozone depletion		kg CFC-11 eq		6.99E-08

		Human toxicity, non-cancer effects		CTUh		3.93E-07

		Human toxicity, cancer effects		CTUh		6.78E-08

		Particulate matter		kg PM2.5 eq		0.0005927156

		Ionizing radiation HH		kBq U235 eq		0.099577332

		Photochemical ozone formation		kg NMVOC eq		0.0021029078

		Acidification		molc H+ eq		0.0048269743

		Terrestrial eutrophication		molc N eq		0.0070616819

		Freshwater eutrophication		kg P eq		0.0004026035

		Marine eutrophication		kg N eq		0.0006966994

		Freshwater ecotoxicity		CTUe		10.062181

		Land use		kg C deficit		1.2020109

		Water use		m3		0.27597545

		Abiotic depletion		kg Sb eq		8.29E-06

		Abiotic depletion (fossil fuels)		MJ		8.6698637

		NREU		MJ		5.60

		* GWP and NREU from PlasticsEurope PET bottle grade Eco-profile 2017 



		PTA Industry data 2.0

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Terephthalic acid, purified, at plant/RER (of project Industry data 2.0)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total

		IPCC GWP 100a		kg CO2 eq		1.53

		Ozone depletion		kg CFC-11 eq		0.0000114996

		Human toxicity, non-cancer effects		CTUh		0.0000000653

		Human toxicity, cancer effects		CTUh		0.0000000061

		Particulate matter		kg PM2.5 eq		0.0003512283

		Ionizing radiation HH		kBq U235 eq		0.035154517

		Photochemical ozone formation		kg NMVOC eq		0.0045268473

		Acidification		molc H+ eq		0.005867045

		Terrestrial eutrophication		molc N eq		0.011172576

		Freshwater eutrophication		kg P eq		0.0000748835

		Marine eutrophication		kg N eq		0.0010692686

		Freshwater ecotoxicity		CTUe		0.87093453

		Land use		kg C deficit		0.052622072

		Water use		m3		2.8926148

		Abiotic depletion		kg Sb eq		0.000000039

		Abiotic depletion (fossil fuels)		MJ		52.225893

		NREU		MJ		54.6950192847

		* GWP and NREU from PlasticsEurope PET bottle grade Eco-profile 2017 





Sugarcane production	0	Ethanol production	0	Bagasse surplus credit	0	Electricity surplus credit	0	Transportation ethanol	0	Bio-MEG production	0	DEG credit	0	TEG credit	0	Transportation MEG 	0	PTA production	0	Polymerization 	0	Stretch blow moulding	0	GWP 100a kg CO2eq/kg bio-based PET bottle





Bio-based carbon	GWP	0	Sugarcane production	GWP	0	Ethanol production + transport	GWP	0	MEG production + transport	GWP	0	PTA production	GWP	0	Polymerization	GWP	0	Moulding	GWP	0	GWP 100a kg CO2eq/kg bio-based PET bottle



Sugarcane production	NREU	0	Ethanol production + transport	NREU	0	MEG production + transport	NREU	0	PTA production	NREU	0	Polymerization	NREU	0	Moulding	NREU	0	NREU MJ/kg bio-based PET bottle



https://www.hs-pforzheim.de/fileadmin/user_upload/uploads_redakteur/Forschung/INEC/Dokumente/Team__Publikationen_/2000_LCA_PET_IAF_DP12.pdf

Impact Assessment PET (Ecoinv3)

		Calulation for 1 kg moulded plastic																																				kg sugarcane/kg eth		14.9637204597

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total				kg eth/kg MEG		1.029				Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total		Total w/o stretch blow moulding																												Comparison										Comparison including moulding																				4.		http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf																		6.		Plastics and Environmental Sustainability

		IPCC GWP 100a		kg CO2 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg MEG/kg PETb		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.4300		0.9093				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								GWP								1		https://www.bayfor.org/media/uploads/ktml/files/IMAGEEN%20ECODESIGN/IMAGEEN-LCA-Waste-Management.pdf																		,				1 kg																				0.34		kgCO2		62

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg PTA/kg PETb		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.99E-08		1.03E-07				ERROR:#REF!		ERROR:#REF!																														BIO-SPRI		PlasticsEurope2011		Yannis				1000 1L				41		kg		dont show breakdown												kg co2		2.62		PET resin																		5.4838709677		kgCO2		1

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg PETb/kg moulded plastic		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		3.93E-07		2.50E-07				ERROR:#REF!		ERROR:#REF!																												MEG		ERROR:#REF!		0.5728		1.22				155.16		kg co2		3.7843902439																		2.47		manufacture (major part stretch blow moulding + transport)																		no breakdown given

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.78E-08		6.21E-08				ERROR:#REF!		ERROR:#REF!																												PTA		ERROR:#REF!		1.1438		1.14				3350		MJ

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		5.93E-04		4.38E-04				ERROR:#REF!		ERROR:#REF!																												Polym		0.4300		0.4334		0.43																								5.		https://www.hs-pforzheim.de/fileadmin/user_upload/uploads_redakteur/Forschung/INEC/Dokumente/Team__Publikationen_/2000_LCA_PET_IAF_DP12.pdf														,				7.		Franklin 2007

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		9.96E-02		4.08E-01				ERROR:#REF!		ERROR:#REF!																												Total		ERROR:#REF!		2.15		2.79		2		https://ac.els-cdn.com/S0959652616309908/1-s2.0-S0959652616309908-main.pdf?_tid=96830382-c57f-11e7-bb15-00000aab0f26&acdnat=1510253923_69c4da3092f8fa86dbe99bc75dbc20b3																		,				1000 L		33		kg																3.7290640394

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		2.10E-03		1.97E-03				ERROR:#REF!		ERROR:#REF!																												Net		ERROR:#REF!		2.15		2.34				4,74-6,36		kg co2																				140		total																		include 80%landfill + 20% MSW combustion

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		4.83E-03		5.13E-03				ERROR:#REF!		ERROR:#REF!																																																												32		% PET bottle grade																		http://www.container-recycling.org/assets/pdfs/plastic/LCA-PETandPLA2007.pdf

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!						GWP		NREU		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		7.06E-03		7.00E-03				ERROR:#REF!		ERROR:#REF!																																				3		https://nararenewables.org/documents/2016/09/comparative-lca.pdf/																						34		% PET bottle prod

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Bio-based carbon		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		4.03E-04		7.41E-04				ERROR:#REF!		ERROR:#REF!																												NREU										4.06		kg co2																		kg co2		4.2424242424		total																8.		Franklin 2011

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Sugarcane production		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.97E-04		8.03E-04				ERROR:#REF!		ERROR:#REF!																														BIO-SPRI		PlasticsEurope2011		Yannis				25		%PTA		1.015		kg co2														kg co2		1.3575757576		pet resin																		2.733		pet resin

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Ethanol production + transport		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.01E+01		8.35E+00				ERROR:#REF!		ERROR:#REF!																												MEG		ERROR:#REF!		16.2368		10.71				23		%MEG		0.9338		kg co2														kg co2		1.4424242424		moulding																		https://plastics.americanchemistry.com/LifeCycle-Inventory-of-9-Plastics-Resins-and-4-Polyurethane-Precursors-Rpt-Only/

		Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				MEG production + transport		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.20E+00		1.36E+00				ERROR:#REF!		ERROR:#REF!																												PTA		ERROR:#REF!		45.15		45.15				17		%Polym		0.6902		kg co2

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				PTA production		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		2.76E-01		1.79E+00				ERROR:#REF!		ERROR:#REF!																												Polym		7.6000		7.6		7.6				31		%moulding		1.2586		kg co2

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Polymerization		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		8.29E-06		9.98E-07				ERROR:#REF!		ERROR:#REF!																												Total		ERROR:#REF!		68.9868		63.46

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Moulding		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		8.67E+00		1.05E+01				ERROR:#REF!		ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		7.6000		17.7218				ERROR:#REF!		ERROR:#REF!



		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3)		Ammonia, liquid {RoW}| market for | Alloc Def, U		Urea, as N {GLO}| market for | Alloc Def, U		Ammonium nitrate, as N {RoW}| ammonium nitrate production | Alloc Def, U		Nitrogen fertiliser, as N {RoW}| monoammonium phosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| single superphosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| triple superphosphate production | Alloc Def, U		Phosphate rock, as P2O5, beneficiated, dry {GLO}| market for | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| monoammonium phosphate production | Alloc Def, U		Potassium chloride, as K2O {GLO}| market for | Alloc Def, U		Lime {GLO}| market for | Alloc Def, U		Pesticide, unspecified {GLO}| market for | Alloc Def, U		Triazine-compound, unspecified {GLO}| market for | Alloc Def, U		Phenoxy-compound {GLO}| market for | Alloc Def, U		Glyphosate {GLO}| market for | Alloc Def, U		[sulfonyl]urea-compound {GLO}| market for | Alloc Def, U		Operation, lorry 20-28t, fleet average/CH U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U		Gypsum, mineral {GLO}| market for | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.0397348144		0.021206987		0.0002299643		0.0012639855		0.0023488328		2.29E-05		0.0003626457		0.0001520548		7.56E-07		3.36E-05		0.0004734285		2.14E-04		0.0003704101		6.03E-05		1.23E-05		2.66E-05		6.41E-05		1.29E-02		9.58E-07		2.47E-05

		Ozone depletion		kg CFC-11 eq		0.0000000031		0		3.39E-11		1.75E-10		1.38E-10		4.05E-12		3.70E-11		2.04E-11		7.39E-14		5.94E-12		6.18E-11		1.46E-11		6.00E-10		1.33E-11		2.30E-12		5.84E-12		3.36E-11		1.91E-09		1.78E-13		3.95E-12

		Human toxicity, non-cancer effects		CTUh		0.000000058		5.59E-08		3.10E-11		2.89E-10		3.56E-10		2.06E-11		2.92E-10		1.27E-10		1.08E-13		3.02E-11		3.14E-10		3.12E-11		1.17E-10		1.67E-11		3.61E-12		8.20E-12		2.06E-11		5.17E-10		2.22E-13		5.48E-12

		Human toxicity, cancer effects		CTUh		0.0000000016		1.24E-09		4.03E-12		3.86E-11		4.37E-11		2.87E-12		4.75E-11		2.08E-11		3.29E-14		4.22E-12		4.36E-11		8.94E-12		1.80E-11		2.79E-12		6.15E-13		1.45E-12		3.33E-12		8.94E-11		2.88E-14		1.09E-12

		Particulate matter		kg PM2.5 eq		0.0013477502		0.0013354926		2.40E-07		2.30E-06		1.64E-06		4.76E-08		8.20E-07		2.90E-07		1.07E-09		7.00E-08		3.11E-07		2.21E-07		4.00E-07		4.76E-08		1.08E-08		2.51E-08		6.74E-08		5.67E-06		5.54E-10		8.67E-08

		Ionizing radiation HH		kBq U235 eq		0.0005309117		0		1.04E-05		6.81E-05		5.22E-05		2.81E-06		4.43E-05		2.00E-05		1.52E-07		4.13E-06		2.95E-05		1.34E-05		3.20E-05		4.62E-06		1.04E-06		3.23E-06		5.63E-06		2.37E-04		7.57E-08		2.01E-06

		Photochemical ozone formation		kg NMVOC eq		0.0004960806		0.0003489589		4.45E-07		2.58E-06		5.14E-06		1.06E-07		1.41E-06		6.71E-07		3.69E-09		1.56E-07		1.68E-06		8.18E-07		1.35E-06		1.55E-07		3.97E-08		7.49E-08		1.98E-07		1.32E-04		5.91E-09		2.57E-07

		Acidification		molc H+ eq		0.0006217574		0.000477		1.32E-06		1.10E-05		1.32E-05		3.85E-07		4.44E-06		2.21E-06		7.08E-09		5.65E-07		3.07E-06		1.55E-06		3.97E-06		3.42E-07		7.06E-08		1.66E-07		6.01E-07		1.02E-04		5.52E-09		2.79E-07

		Terrestrial eutrophication		molc N eq		0.0029315765		0.00233412		1.18E-06		2.49E-05		4.32E-05		3.69E-07		4.75E-06		2.20E-06		1.39E-08		5.42E-07		5.75E-06		3.16E-06		4.31E-06		5.86E-07		1.02E-07		2.47E-07		6.40E-07		5.04E-04		2.09E-08		1.07E-06

		Freshwater eutrophication		kg P eq		0.0000040733		1.85E-06		2.09E-08		2.30E-07		2.33E-07		2.93E-08		4.63E-07		2.99E-07		3.17E-10		4.30E-08		2.51E-07		5.92E-08		2.07E-07		2.20E-08		5.00E-09		3.65E-08		2.61E-08		2.89E-07		7.64E-11		3.77E-09

		Marine eutrophication		kg N eq		0.0001540224		0.000102051		1.21E-07		9.73E-07		2.22E-06		3.28E-08		4.68E-07		2.18E-07		1.41E-09		4.83E-08		5.46E-07		2.71E-07		7.05E-07		8.54E-08		1.04E-08		2.94E-08		1.23E-07		4.60E-05		1.92E-09		8.57E-08

		Freshwater ecotoxicity		CTUe		0.2694922747		0.21990804		0.0008067199		0.0072032013		0.008513204		0.0004114295		0.0064553858		0.0026435443		2.97E-06		0.0006046056		0.007429742		0.0008188882		0.0042233231		0.0003985759		9.85E-05		2.31E-04		0.0005489142		0.0090508083		5.22E-06		0.0001378869

		Land use		kg C deficit		1.4618962747		1.4259		0.0004453285		0.0022897598		0.0019724582		1.80E-04		0.0007162702		0.0009535138		1.64E-06		2.65E-04		0.0022752997		0.0002557734		0.000398686		5.11E-05		1.23E-05		3.51E-05		6.97E-05		2.61E-02		3.95E-06		9.91E-06

		Water use		m3		0.0057044255		0		0.0002737146		0.0029378537		0.0009354725		6.90E-05		0.000303621		0.0003386907		2.80E-07		1.01E-04		0.0003096791		0.00022304		6.67E-05		4.80E-05		1.22E-05		2.63E-05		5.53E-05		0		9.53E-08		2.93E-06

		Abiotic depletion		kg Sb eq		0.0000000998		0		5.43E-10		6.02E-09		8.48E-09		9.88E-10		1.05E-08		5.46E-09		7.35E-12		1.45E-09		7.69E-09		1.64E-10		5.67E-08		3.03E-10		5.98E-11		1.25E-10		4.57E-10		7.09E-10		2.45E-12		5.40E-11

		Abiotic depletion (fossil fuels)		MJ		0.250837031		0		0.0043271674		0.022038274		0.016162164		0.0004422		0.0050756749		0.0024449594		8.81E-06		0.0006498237		0.0070670186		0.0025119285		0.0056515699		0.0008959631		0.0002032716		0.0003617773		0.0008877479		0.18173441		1.53E-05		0.0003589698

		Non-renewable, nuclear		MJ		0.0053954216		0		4.21E-05		0.0005321531		0.0003922853		2.13E-05		0.0004981955		0.0001891429		8.90E-07		3.13E-05		0.0003508235		1.67E-04		0.0005186698		8.05E-05		1.75E-05		4.60E-05		8.98E-05		0.0024043269		2.92E-07		1.28E-05

		Non renewable, fossil		MJ		0.2508536138		0		0.0043273447		0.022041339		0.016164553		0.0004423084		0.005077138		0.0024456792		8.82E-06		0.0006499828		0.007069345		0.0025130139		0.0056550486		0.000896445		0.0002033805		0.00036213		0.0008883162		0.18173442		1.53E-05		0.000359052

		Non-renewable, biomass		MJ		0.0000067225		0		7.06E-08		7.14E-07		5.60E-07		1.93E-07		1.74E-06		1.30E-06		1.65E-08		2.83E-07		5.20E-07		2.65E-07		5.49E-07		7.76E-08		1.75E-08		8.80E-08		9.31E-08		1.99E-07		7.39E-10		3.66E-08

						0.2562557578





		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI (Ecoinv 3)		Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3)		Lubricating oil {GLO}| market for | Alloc Def, U		Lime, hydrated, packed {GLO}| market for | Alloc Def, U		Sulfuric acid {GLO}| market for | Alloc Def, U		Biocides, for paper production, unspecified, at plant/RER U		Chemical, organic {GLO}| market for | Alloc Def, U		Ammonia, liquid {RoW}| market for | Alloc Def, U		Sodium chloride, powder {GLO}| market for | Alloc Def, U		Chlorine, gaseous {RoW}| market for | Alloc Def, U		Chemical, organic {GLO}| market for | Alloc Def, U		Water, decarbonised, at user {GLO}| market for | Alloc Def, U		Heat and power co-generation unit, 6400kW thermal, building {GLO}| construction | Alloc Def, U		Heat and power co-generation unit, 6400kW thermal, common components for heat+electricity {GLO}| construction | Alloc Def, U		Heat and power co-generation unit, 6400kW thermal, components for electricity only {GLO}| construction | Alloc Def, U		Ethanol fermentation plant {GLO}| market for | Alloc Def, U		Waste mineral oil {RoW}| market for waste mineral oil | Alloc Def, U		Wood ash mixture, pure {RoW}| market for wood ash mixture, pure | Alloc Def, U		Municipal solid waste {RoW}| market for | Alloc Def, U		Wastewater, average {RoW}| market for wastewater, average | Alloc Def, U		Ash, from combustion of bagasse from sugarcane {GLO}| market for ash, from combustion of bagasse from sugarcane | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.6857373132		0.0635648		0.59458066		0.0001806583		0.01295913		0.0015606786		0.0006115636		1.84E-03		4.83E-07		3.33E-05		1.25E-05		3.42E-04		1.97E-07		0.0020605244		0.0012665479		0.0012561204		0.0051074398		8.04E-05		2.66E-04		2.66E-06		1.29E-05		0.00E+00

		Ozone depletion		kg CFC-11 eq		0.0000000485		0		4.58E-08		1.47E-10		8.03E-10		6.19E-10		1.03E-10		1.24E-10		7.12E-14		2.99E-12		6.59E-12		2.31E-11		1.43E-14		1.59E-10		1.20E-10		1.10E-10		4.33E-10		1.44E-13		7.47E-11		6.62E-14		7.89E-13		0.00E+00

		Human toxicity, non-cancer effects		CTUh		0.000001486		1.42E-07		8.68E-07		4.62E-11		5.18E-10		3.80E-09		7.95E-10		2.53E-10		6.52E-14		2.54E-11		4.23E-12		4.71E-11		8.75E-14		7.37E-10		2.65E-09		1.43E-09		7.52E-09		2.04E-12		4.58E-07		3.86E-12		6.57E-11		0.00E+00

		Human toxicity, cancer effects		CTUh		0.0000000304		4.98E-10		2.36E-08		8.32E-12		7.97E-11		2.16E-10		6.54E-11		6.91E-11		8.47E-15		3.50E-12		6.79E-13		1.29E-11		4.16E-14		4.19E-10		1.02E-09		1.43E-10		9.67E-10		9.72E-13		3.33E-09		2.21E-13		3.70E-12		0.00E+00

		Particulate matter		kg PM2.5 eq		0.0220394021		0.001852272		0.020167356		1.69E-07		2.08E-06		4.74E-06		5.26E-07		1.24E-06		5.05E-10		3.31E-08		1.42E-08		2.32E-07		1.71E-10		2.15E-06		1.53E-06		1.41E-06		5.33E-06		4.43E-09		2.89E-07		3.25E-10		1.40E-08		0.00E+00

		Ionizing radiation HH		kBq U235 eq		0.0095151816		0		0.0079444143		5.98E-05		0.0003750156		0.0002781089		0.000247029		6.89E-05		2.18E-08		4.15E-06		1.28E-06		1.28E-05		9.74E-09		0.0001004665		7.62E-05		5.99E-05		0.0002331265		5.48E-08		5.31E-05		3.05E-08		7.58E-07		0.00E+00

		Photochemical ozone formation		kg NMVOC eq		0.0098179006		0.0023137038		0.0074232112		2.40E-06		1.58E-05		1.69E-05		1.75E-06		6.24E-06		9.34E-10		1.18E-07		3.31E-08		1.16E-06		6.32E-10		8.34E-06		4.80E-06		3.59E-06		1.83E-05		8.74E-09		1.50E-06		3.42E-09		5.37E-08		0.00E+00

		Acidification		molc H+ eq		0.011444713		0.001939504		0.0093038035		1.77E-06		2.46E-05		7.98E-05		8.35E-06		8.97E-06		2.77E-09		2.52E-07		7.89E-08		1.67E-06		9.49E-10		1.02E-05		1.06E-05		1.18E-05		4.11E-05		9.94E-09		2.16E-06		3.31E-09		1.40E-07		0.00E+00

		Terrestrial eutrophication		molc N eq		0.0541994612		0.01008028		0.043867291		2.15E-06		5.31E-05		4.79E-05		4.95E-06		1.50E-05		2.47E-09		4.42E-07		1.21E-07		2.80E-06		2.08E-09		2.86E-05		1.51E-05		1.19E-05		6.40E-05		3.91E-08		5.43E-06		1.30E-08		3.63E-07		0.00E+00

		Freshwater eutrophication		kg P eq		0.0001279255		0		6.10E-05		5.15E-08		4.51E-07		1.89E-06		3.72E-07		3.49E-07		4.40E-11		2.29E-08		6.54E-09		6.49E-08		6.48E-11		5.55E-07		1.51E-06		9.50E-07		3.37E-06		5.26E-09		5.74E-05		2.22E-10		2.50E-08		0.00E+00

		Marine eutrophication		kg N eq		0.003193957		0.0008651423		0.0023047485		2.05E-07		4.97E-06		4.38E-06		6.95E-07		1.28E-06		2.54E-10		5.29E-08		1.26E-08		2.38E-07		2.16E-10		2.63E-06		1.49E-06		1.19E-06		5.96E-06		3.19E-09		5.02E-07		1.35E-09		4.62E-07		0.00E+00

		Freshwater ecotoxicity		CTUe		5.4381866465		0.15812278		4.032607		0.001115685		0.012017931		0.06995801		0.018201559		7.45E-03		1.70E-06		5.79E-04		9.83E-05		1.39E-03		2.85E-06		0.018834862		0.064729167		0.030676775		0.12918298		4.92E-05		0.89258113		0.0003358998		0.0002492095		0

		Land use		kg C deficit		22.1787103473		0		21.875407		0.0020243035		0.013000731		0.010262127		0.0003654219		1.38E-03		9.36E-07		6.82E-05		1.21E-05		2.57E-04		1.14E-06		0.10715654		0.0020201782		0.0013670557		0.16341089		2.48E-06		1.88E-03		1.45E-06		9.60E-05		0.00E+00

		Water use		m3		1.3977052373		1.1774951		0.0853594289		5.53E-05		0.0006493133		0.0086324093		0.1198903		1.52E-03		5.75E-07		1.98E-05		1.50E-05		0.0002827021		0.0010142832		0.0010326637		0.0004805504		0.0001459781		0.0018526721		1.17E-06		0.0001193589		3.24E-07		-0.0008594118		0

		Abiotic depletion		kg Sb eq		0.0000022751		0		1.49E-06		7.78E-10		2.85E-09		2.54E-07		4.48E-09		3.72E-09		1.14E-12		5.40E-10		5.05E-11		6.93E-10		1.11E-12		5.95E-09		2.74E-08		1.80E-08		4.62E-07		2.86E-12		1.32E-09		2.43E-12		5.10E-11		0.00E+00

		Abiotic depletion (fossil fuels)		MJ		4.0553275246		0		3.7534552		0.012405939		0.070327548		0.059450462		0.008546961		5.22E-02		9.09E-06		0.0003633011		0.0001340811		9.72E-03		1.94E-06		0.018642613		0.012830414		0.013592321		0.03946799		1.24E-05		4.03E-03		5.83E-06		0.0001247703		0.00E+00

		Non-renewable, nuclear		MJ		0.0967192141		0		0.08073558		0.0001937478		0.0019115142		0.0014793161		0.0025964903		2.26E-03		8.84E-08		6.18E-05		1.83E-05		4.21E-04		1.52E-07		0.0009373618		0.0011984899		0.0010664267		0.0028905961		4.89E-07		9.33E-04		2.00E-07		1.25E-05		0.00E+00

		Non renewable, fossil		MJ		4.0556454966		0		3.7537034		0.012407468		0.070340916		0.059459627		0.0085470359		5.22E-02		9.09E-06		0.000363803		0.0001341299		9.73E-03		1.94E-06		0.018648839		0.012836074		0.013596876		0.039480404		1.24E-05		4.03E-03		5.84E-06		0.000124804		0.00E+00

		Non-renewable, biomass		MJ		0.0001569568		0		1.01E-04		2.02E-07		3.97E-06		2.39E-06		5.23E-09		9.03E-07		1.48E-10		6.62E-08		3.06E-08		1.68E-07		1.83E-10		2.87E-05		2.12E-06		2.15E-06		6.16E-06		8.07E-10		9.44E-06		3.50E-10		1.78E-08		0.00E+00

						4.1525216675				3.8345395729



		Bagasse - avoided product (light fuel oil)

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 MJ Heat, central or small-scale, other than natural gas {RoW}| heat production, light fuel oil, at boiler 100kW, non-modulating | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending



		Impact category		Unit		Heat, central or small-scale, other than natural gas {RoW}| heat production, light fuel oil, at boiler 100kW, non-modulating | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.095275699

		Ozone depletion		kg CFC-11 eq		1.73E-08

		Human toxicity, non-cancer effects		CTUh		3.58E-09

		Human toxicity, cancer effects		CTUh		7.77E-10

		Particulate matter		kg PM2.5 eq		2.17E-05

		Ionizing radiation HH		kBq U235 eq		6.35E-03

		Photochemical ozone formation		kg NMVOC eq		1.24E-04

		Acidification		molc H+ eq		0.0002678496

		Terrestrial eutrophication		molc N eq		0.0003361663

		Freshwater eutrophication		kg P eq		3.08E-06

		Marine eutrophication		kg N eq		3.13E-05

		Freshwater ecotoxicity		CTUe		7.17E-02

		Land use		kg C deficit		2.36E-01

		Water use		m3		0.0067664517

		Abiotic depletion		kg Sb eq		2.40E-08

		Abiotic depletion (fossil fuels)		MJ		1.43403

		Non-renewable, nuclear		MJ		8.87E-03

		Non renewable, fossil		MJ		1.4340608

		Non-renewable, biomass		MJ		2.26E-05

						1.4429487656



		Surplus electricity credit

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kWh Electricity, medium voltage {RoW}| natural gas, burned in gas turbine, for compressor station | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Electricity, medium voltage {RoW}| natural gas, burned in gas turbine, for compressor station | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.77034185

		Ozone depletion		kg CFC-11 eq		1.28E-07

		Human toxicity, non-cancer effects		CTUh		2.70E-08

		Human toxicity, cancer effects		CTUh		6.05E-09

		Particulate matter		kg PM2.5 eq		2.33E-04

		Ionizing radiation HH		kBq U235 eq		4.93E-03

		Photochemical ozone formation		kg NMVOC eq		2.83E-03

		Acidification		molc H+ eq		0.0056172101

		Terrestrial eutrophication		molc N eq		0.010006499

		Freshwater eutrophication		kg P eq		1.94E-05

		Marine eutrophication		kg N eq		0.0009209526

		Freshwater ecotoxicity		CTUe		6.78E-01

		Land use		kg C deficit		0.67125027

		Water use		m3		0.009570008

		Abiotic depletion		kg Sb eq		6.20E-08

		Abiotic depletion (fossil fuels)		MJ		12.79358

		Non-renewable, nuclear		MJ		6.13E-02

		Non renewable, fossil		MJ		12.793739

		Non-renewable, biomass		MJ		9.29E-05

						12.8550933538

		Trasporting ethanol from Brazil to India

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Transoceanic transportation of ethanol from Brazil to India_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Transoceanic transportation of ethanol from Brazil to India_BIO-SPRI (Ecoinv 3)		Transport, freight, sea, transoceanic ship {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.5469066		0		0.17241523		0.37449138

		Ozone depletion		kg CFC-11 eq		9.68E-08		0.00E+00		2.73E-08		6.95E-08

		Human toxicity, non-cancer effects		CTUh		9.87E-08		0.00E+00		1.21E-08		8.66E-08

		Human toxicity, cancer effects		CTUh		1.54E-08		0.00E+00		4.20E-09		1.12E-08

		Particulate matter		kg PM2.5 eq		0.0004136736		0		0.0001969668		0.0002167068

		Ionizing radiation HH		kBq U235 eq		0.044690873		0		1.51E-02		0.029590349

		Photochemical ozone formation		kg NMVOC eq		0.0047955427		0		2.49E-03		0.0023089855

		Acidification		molc H+ eq		0.0064844982		0		4.33E-03		0.0021574282

		Terrestrial eutrophication		molc N eq		0.017590259		0		0.0094114516		0.0081788078

		Freshwater eutrophication		kg P eq		5.23E-05		0.00E+00		2.25E-05		2.99E-05

		Marine eutrophication		kg N eq		0.0015956062		0		0.0008465466		0.0007490597

		Freshwater ecotoxicity		CTUe		2.3562524		0		0.31552616		2.0407263

		Land use		kg C deficit		1.9330584		0		0.38917718		1.5438813

		Water use		m3		0.053216312		0		1.60E-02		0.037261304

		Abiotic depletion		kg Sb eq		9.96E-07		0.00E+00		4.00E-08		9.56E-07

		Abiotic depletion (fossil fuels)		MJ		8.4445985		0		2.4651588		5.9794397

		Non-renewable, nuclear		MJ		0.21993518		0		0.10581068		0.1141245

		Non renewable, fossil		MJ		8.4460703		0		2.4660786		5.9799917

		Non-renewable, biomass		MJ		0.0004783571		0.00E+00		1.90E-04		0.000288701

						8.6664838371

		Calculation: 		Analyze																																		Calculation: 		Analyze

		Results: 		Impact assessment																																		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)																																		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting																																		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization																																		Indicator: 		Characterization

		Skip categories: 		Never																																		Skip categories: 		Never

		Exclude infrastructure processes: 		No																																		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No																																		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category																																		Sorted on item: 		Impact category

		Sort order: 		Ascending																																		Sort order: 		Ascending

										30%																20%		48%

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI (Ecoinv 3)		Oxygen, liquid {RoW}| market for | Alloc Def, U		Natural gas, high pressure {RoW}| market for | Alloc Def, U		Water, deionised, from tap water, at user {RoW}| market for water, deionised, from tap water, at user | Alloc Def, U		Ethylene dichloride {GLO}| market for | Alloc Def, U		Potassium carbonate {GLO}| market for | Alloc Def, U		Sulfuric acid {GLO}| market for | Alloc Def, U		Sodium hydroxide, without water, in 50% solution state {GLO}| market for | Alloc Def, U		Boric acid, anhydrous, powder {GLO}| market for | Alloc Def, U		Electricity, medium voltage {IN}| market for | Alloc Def, U		Steam, in chemical industry {RoW}| production | Alloc Def, U (coal india)		Nitrogen, liquid {RoW}| market for | Alloc Def, U		Compressed air, 800 kPa gauge {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U				Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI (Ecoinv 3)		Oxygen, liquid {RoW}| market for | Alloc Def, U		Natural gas, high pressure {RoW}| market for | Alloc Def, U		Water, deionised, from tap water, at user {RoW}| market for water, deionised, from tap water, at user | Alloc Def, U		Ethylene dichloride {GLO}| market for | Alloc Def, U		Potassium carbonate {GLO}| market for | Alloc Def, U		Sulfuric acid {GLO}| market for | Alloc Def, U		Sodium hydroxide, without water, in 50% solution state {GLO}| market for | Alloc Def, U		Boric acid, anhydrous, powder {GLO}| market for | Alloc Def, U		Electricity, medium voltage {IN}| market for | Alloc Def, U		Steam, in chemical industry {RoW}| production | Alloc Def, U (coal india)		Nitrogen, liquid {RoW}| market for | Alloc Def, U		Compressed air, 800 kPa gauge {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		2.0516631		0		0.62482755		8.48E-03		0.0015804249		1.19E-05		7.30E-05		4.70E-04		3.32E-03		2.18E-06		4.14E-01		9.93E-01		4.09E-03		2.02E-03		2.20E-04				IPCC GWP 100a		kg CO2 eq		2.0516631		0		0.62482755		8.48E-03		0.0015804249		1.19E-05		7.30E-05		4.70E-04		3.32E-03		2.18E-06		4.14E-01		9.93E-01		4.09E-03		2.02E-03		2.20E-04

		Ozone depletion		kg CFC-11 eq		4.28E-08		0		2.78E-08		2.68E-09		5.45E-10		4.41E-12		5.06E-12		1.86E-10		1.84E-09		3.41E-13		4.75E-09		4.57E-09		1.85E-10		1.98E-10		4.09E-11				Ozone depletion		kg CFC-11 eq		4.28E-08		0		2.78E-08		2.68E-09		5.45E-10		4.41E-12		5.06E-12		1.86E-10		1.84E-09		3.41E-13		4.75E-09		4.57E-09		1.85E-10		1.98E-10		4.09E-11

		Human toxicity, non-cancer effects		CTUh		2.78E-07		0		9.31E-08		1.19E-09		5.05E-10		4.65E-12		2.28E-11		1.14E-09		1.29E-09		1.58E-12		7.23E-08		1.05E-07		6.11E-10		2.91E-09		5.10E-11				Human toxicity, non-cancer effects		CTUh		2.78E-07		0		9.31E-08		1.19E-09		5.05E-10		4.65E-12		2.28E-11		1.14E-09		1.29E-09		1.58E-12		7.23E-08		1.05E-07		6.11E-10		2.91E-09		5.10E-11

		Human toxicity, cancer effects		CTUh		7.27E-08		0		2.45E-08		2.23E-10		2.22E-10		6.72E-13		3.95E-12		6.50E-11		1.93E-10		1.56E-13		1.99E-08		2.71E-08		1.61E-10		3.60E-10		6.62E-12				Human toxicity, cancer effects		CTUh		7.27E-08		0		2.45E-08		2.23E-10		2.22E-10		6.72E-13		3.95E-12		6.50E-11		1.93E-10		1.56E-13		1.99E-08		2.71E-08		1.61E-10		3.60E-10		6.62E-12

		Particulate matter		kg PM2.5 eq		0.0031459711		0		0.0007248421		1.05E-05		1.77E-06		9.35E-09		6.38E-08		1.43E-06		3.49E-06		5.44E-09		1.15E-03		0.0012467304		4.74E-06		2.40E-06		1.28E-07				Particulate matter		kg PM2.5 eq		0.0031459711		0		0.0007248421		1.05E-05		1.77E-06		9.35E-09		6.38E-08		1.43E-06		3.49E-06		5.44E-09		1.15E-03		0.0012467304		4.74E-06		2.40E-06		1.28E-07

		Ionizing radiation HH		kBq U235 eq		0.086591492		0		0.061798803		0.0001505565		0.0001555852		1.30E-06		8.71E-06		8.37E-05		4.55E-04		2.17E-07		1.59E-02		7.29E-03		4.04E-04		0.0003018047		1.74E-05				Ionizing radiation HH		kBq U235 eq		0.086591492		0		0.061798803		0.0001505565		0.0001555852		1.30E-06		8.71E-06		8.37E-05		4.55E-04		2.17E-07		1.59E-02		7.29E-03		4.04E-04		0.0003018047		1.74E-05

		Photochemical ozone formation		kg NMVOC eq		0.0053256659		0		0.0015402395		4.85E-05		4.29E-06		3.57E-08		1.86E-07		5.08E-06		9.37E-06		1.65E-08		1.27E-03		2.43E-03		1.02E-05		5.99E-06		1.36E-06				Photochemical ozone formation		kg NMVOC eq		0.0053256659		0		0.0015402395		4.85E-05		4.29E-06		3.57E-08		1.86E-07		5.08E-06		9.37E-06		1.65E-08		1.27E-03		2.43E-03		1.02E-05		5.99E-06		1.36E-06

		Acidification		molc H+ eq		0.015241054		0		0.0037155411		0.0002091892		9.71E-06		6.56E-08		4.33E-07		2.40E-05		2.13E-05		4.10E-08		3.43E-03		7.79E-03		2.43E-05		1.76E-05		1.27E-06				Acidification		molc H+ eq		0.015241054		0		0.0037155411		0.0002091892		9.71E-06		6.56E-08		4.33E-07		2.40E-05		2.13E-05		4.10E-08		3.43E-03		7.79E-03		2.43E-05		1.76E-05		1.27E-06

		Terrestrial eutrophication		molc N eq		0.018580002		0		0.0055173281		4.12E-05		1.51E-05		1.11E-07		6.50E-07		1.44E-05		3.43E-05		5.80E-08		4.65E-03		8.24E-03		3.65E-05		2.11E-05		4.81E-06				Terrestrial eutrophication		molc N eq		0.018580002		0		0.0055173281		4.12E-05		1.51E-05		1.11E-07		6.50E-07		1.44E-05		3.43E-05		5.80E-08		4.65E-03		8.24E-03		3.65E-05		2.11E-05		4.81E-06

		Freshwater eutrophication		kg P eq		0.000833967		0		0.0002951875		5.36E-07		7.56E-07		5.19E-09		3.50E-08		5.68E-07		1.83E-06		1.21E-09		2.54E-04		2.77E-04		1.93E-06		2.27E-06		1.76E-08				Freshwater eutrophication		kg P eq		0.000833967		0		0.0002951875		5.36E-07		7.56E-07		5.19E-09		3.50E-08		5.68E-07		1.83E-06		1.21E-09		2.54E-04		2.77E-04		1.93E-06		2.27E-06		1.76E-08

		Marine eutrophication		kg N eq		0.0018445875		0		0.0005609399		4.07E-06		1.53E-06		1.12E-08		6.60E-08		1.32E-06		3.56E-06		5.28E-09		0.0004713192		0.0007953953		3.70E-06		2.23E-06		4.41E-07				Marine eutrophication		kg N eq		0.0018445875		0		0.0005609399		4.07E-06		1.53E-06		1.12E-08		6.60E-08		1.32E-06		3.56E-06		5.28E-09		0.0004713192		0.0007953953		3.70E-06		2.23E-06		4.41E-07

		Freshwater ecotoxicity		CTUe		7.7388716		0		3.1171877		0.029744705		0.012586632		0.0001053873		0.0005985832		0.021052384		2.76E-02		3.30E-05		2.1568721		2.2830342		2.04E-02		0.068388528		0.0012009391				Freshwater ecotoxicity		CTUe		7.7388716		0		3.1171877		0.029744705		0.012586632		0.0001053873		0.0005985832		0.021052384		2.76E-02		3.30E-05		2.1568721		2.2830342		2.04E-02		0.068388528		0.0012009391

		Land use		kg C deficit		1.1531815		0		0.4342683		0.045723643		0.0015803383		1.09E-05		9.49E-05		0.0030881703		0.0035792363		6.81E-06		0.22251614		0.43656955		0.0029069388		0.0019281114		0.0009085527				Land use		kg C deficit		1.1531815		0		0.4342683		0.045723643		0.0015803383		1.09E-05		9.49E-05		0.0030881703		0.0035792363		6.81E-06		0.22251614		0.43656955		0.0029069388		0.0019281114		0.0009085527

		Water use		m3		0.73210304		0		0.5790513		2.28E-04		0.040815073		9.79E-06		3.03E-05		2.60E-03		3.85E-03		3.52E-06		7.14E-02		2.99E-02		3.77E-03		4.57E-04		2.19E-05				Water use		m3		0.73210304		0		0.5790513		2.28E-04		0.040815073		9.79E-06		3.03E-05		2.60E-03		3.85E-03		3.52E-06		7.14E-02		2.99E-02		3.77E-03		4.57E-04		2.19E-05

		Abiotic depletion		kg Sb eq		4.72E-07		0		1.86E-07		1.46E-09		4.51E-09		6.97E-11		3.83E-10		7.64E-08		1.41E-08		7.92E-11		6.31E-08		7.50E-08		1.26E-09		4.94E-08		5.63E-10				Abiotic depletion		kg Sb eq		4.72E-07		0		1.86E-07		1.46E-09		4.51E-09		6.97E-11		3.83E-10		7.64E-08		1.41E-08		7.92E-11		6.31E-08		7.50E-08		1.26E-09		4.94E-08		5.63E-10

		Abiotic depletion (fossil fuels)		MJ		19.510278		0		6.7044724		1.1886051		0.017370741		0.0002431941		0.0008091093		0.01789036		3.64E-02		3.84E-05		3.958328		7.5166673		4.40E-02		0.021963632		0.0035188174				Abiotic depletion (fossil fuels)		MJ		19.510278		0		6.7044724		1.1886051		0.017370741		0.0002431941		0.0008091093		0.01789036		3.64E-02		3.84E-05		3.958328		7.5166673		4.40E-02		0.021963632		0.0035188174

		Non-renewable, nuclear		MJ		1.1713487		0		0.87258001		0.0018143727		0.0022685511		2.41E-05		0.0001358079		0.0004451689		0.0069091822		2.00E-06		0.17448162		0.10195369		5.69E-03		0.0049738175		6.72E-05				Non-renewable, nuclear		MJ		1.1713487		0		0.87258001		0.0018143727		0.0022685511		2.41E-05		0.0001358079		0.0004451689		0.0069091822		2.00E-06		0.17448162		0.10195369		5.69E-03		0.0049738175		6.72E-05

		Non renewable, fossil		MJ		19.51231		0		6.7054939		1.19E+00		0.01737715		2.43E-04		8.10E-04		1.79E-02		3.64E-02		3.84E-05		3.96E+00		7.52E+00		4.40E-02		2.20E-02		3.52E-03				Non renewable, fossil		MJ		19.51231		0		6.7054939		1.19E+00		0.01737715		2.43E-04		8.10E-04		1.79E-02		3.64E-02		3.84E-05		3.96E+00		7.52E+00		4.40E-02		2.20E-02		3.52E-03

		Non-renewable, biomass		MJ		0.0018684141		0		0.0015909348		2.21E-06		3.64E-06		1.80E-08		1.27E-07		7.20E-07		7.64E-06		3.44E-09		9.60E-05		0.0001504587		1.04E-05		6.08E-06		1.70E-07				Non-renewable, biomass		MJ		0.0018684141		0		0.0015909348		2.21E-06		3.64E-06		1.80E-08		1.27E-07		7.20E-07		7.64E-06		3.44E-09		9.60E-05		0.0001504587		1.04E-05		6.08E-06		1.70E-07

						20.6855271141		0		7.5796648448		1.1904324867		0.0196493391		0.0002675444		0.0009461802		0.0183390071		0.0433569061		0.000040367		4.1331260434		7.6194497487		0.0496887915		0.026979302		0.0035864729

										37%																20%		37%

		Transport MEG from India to Europe

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Transoceanic transportation of bio-MEG from India to Europe_BIO-SPRI (Ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Transoceanic transportation of bio-MEG from India to Europe_BIO-SPRI (Ecoinv 3)		Transport, freight, sea, transoceanic ship {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.32219645		0		0.13495077		0.18724569

		Ozone depletion		kg CFC-11 eq		5.61E-08		0		2.14E-08		3.48E-08

		Human toxicity, non-cancer effects		CTUh		5.28E-08		0		9.48E-09		4.33E-08

		Human toxicity, cancer effects		CTUh		8.91E-09		0		3.29E-09		5.62E-09

		Particulate matter		kg PM2.5 eq		0.0002625209		0.00E+00		0.0001541675		1.08E-04

		Ionizing radiation HH		kBq U235 eq		0.026614474		0.00E+00		0.0118193		1.48E-02

		Photochemical ozone formation		kg NMVOC eq		0.0031007408		0.00E+00		0.001946248		1.15E-03

		Acidification		molc H+ eq		0.0044655461		0		0.003386832		0.0010787141

		Terrestrial eutrophication		molc N eq		0.011455822		0		0.0073664178		0.0040894039

		Freshwater eutrophication		kg P eq		3.25E-05		0		1.76E-05		1.49E-05

		Marine eutrophication		kg N eq		0.0010371285		0		0.0006625987		0.0003745298

		Freshwater ecotoxicity		CTUe		1.267328		0		0.24696483		1.0203631

		Land use		kg C deficit		1.0765527		0.00E+00		0.30461206		7.72E-01

		Water use		m3		0.031118763		0		0.012488111		0.018630652

		Abiotic depletion		kg Sb eq		5.09E-07		0		3.13E-08		4.78E-07

		Abiotic depletion (fossil fuels)		MJ		4.9192192		0		1.9294993		2.9897199

		Non-renewable, nuclear		MJ		0.13988111		0		0.08281886		0.057062249

		Non renewable, fossil		MJ		4.9202151		0.00E+00		1.9302193		2.99E+00

		Non-renewable, biomass		MJ		0.0002927958		0		0.0001484453		0.0001443505

						5.0603890058

		Stretch Blow Moulding		gives		0.9785817211		moulded plastic

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Stretch blow moulding {RER}| production - revised | Alloc Def, U (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Stretch blow moulding {RER}| production - revised | Alloc Def, U		Lubricating oil {GLO}| market for | Alloc Def, U		Solid bleached board {GLO}| market for | Alloc Def, U		Packaging box factory {GLO}| market for | Alloc Def, U		Electricity, medium voltage {RER}| market group for | Alloc Def, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Alloc Def, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.90932689		0		0.0022886711		0.044209622		0.010039867		0.83589298		0.01413534		0.0027604159

		Ozone depletion		kg CFC-11 eq		1.03E-07		0		1.86E-09		5.00E-09		5.88E-10		9.51E-08		5.60E-11		6.72E-12

		Human toxicity, non-cancer effects		CTUh		2.50E-07		0		5.85E-10		1.96E-08		7.69E-09		2.16E-07		5.60E-09		5.39E-10

		Human toxicity, cancer effects		CTUh		6.21E-08		0		1.05E-10		2.11E-09		3.74E-09		5.58E-08		3.27E-10		3.78E-11

		Particulate matter		kg PM2.5 eq		0.0004384862		0		2.14E-06		0.0001010479		1.16E-05		0.0003234244		2.52E-07		3.37E-08

		Ionizing radiation HH		kBq U235 eq		0.40820682		0		0.0007572528		0.0048412087		0.0004799816		0.40210136		2.44E-05		2.63E-06

		Photochemical ozone formation		kg NMVOC eq		0.0019722861		0		3.05E-05		0.0001995603		3.63E-05		0.0017006674		4.53E-06		7.48E-07

		Acidification		molc H+ eq		0.0051288902		0		2.24E-05		0.0003289296		8.32E-05		0.0046897069		4.05E-06		6.63E-07

		Terrestrial eutrophication		molc N eq		0.0069962601		0		2.73E-05		0.0007208983		0.0002255112		0.006001592		1.79E-05		3.09E-06

		Freshwater eutrophication		kg P eq		0.0007413922		0		6.52E-07		1.64E-05		4.22E-06		0.0007201026		5.84E-08		7.31E-09

		Marine eutrophication		kg N eq		0.0008029652		0		2.59E-06		7.83E-05		1.17E-05		0.0006978037		1.22E-05		3.60E-07

		Freshwater ecotoxicity		CTUe		8.3483582		0		0.014134061		0.26625134		0.18548534		7.3705981		0.46566043		0.04622892

		Land use		kg C deficit		1.3641042		0		0.025644899		0.53162867		0.13664215		0.66874274		0.0013660526		7.97E-05

		Water use		m3		1.7927937		1.5498989		0.000701118		0.035133051		0.0026697344		0.20326443		0.0009385188		0.0001879617

		Abiotic depletion		kg Sb eq		9.98E-07		0		9.86E-09		9.02E-08		5.16E-07		3.81E-07		6.29E-10		8.16E-11

		Abiotic depletion (fossil fuels)		MJ		10.509136		0		0.1571647		0.5491975		0.09830032		9.6992948		0.0046743237		0.0005047138

		Non-renewable, nuclear		MJ		7.1143899		0		0.0024544943		0.064949813		0.006382253		7.0403491		0.0002255941		2.86E-05

		Non renewable, fossil		MJ		10.60599		0		0.15718407		0.54975391		0.098339462		9.7955312		0.0046760226		0.0005048702

		Non-renewable, biomass		MJ		0.0014389609		0		2.56E-06		0.000245952		8.55E-06		0.0011816498		2.25E-07		2.57E-08

						17.7218188609

		DEG & TEG

		Calculation: 		Compare

		Results: 		Impact assessment



				1 kg Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

				1 kg Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit				Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U		Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq				1.86		1.97

		Ozone depletion		kg CFC-11 eq				8.03E-08		8.33E-08

		Human toxicity, non-cancer effects		CTUh				4.84E-07		4.99E-07

		Human toxicity, cancer effects		CTUh				9.42E-08		9.79E-08

		Particulate matter		kg PM2.5 eq				0.001220984		0.0012842165

		Ionizing radiation HH		kBq U235 eq				0.22090939		0.22813382

		Photochemical ozone formation		kg NMVOC eq				0.0063808843		0.0067246742

		Acidification		molc H+ eq				0.0095167304		0.0099783415

		Terrestrial eutrophication		molc N eq				0.016055493		0.01687931

		Freshwater eutrophication		kg P eq				0.000709402		0.0007355426

		Marine eutrophication		kg N eq				0.0015832884		0.0016630443

		Freshwater ecotoxicity		CTUe				13.497015		13.965901

		Land use		kg C deficit				1.2362698		1.2844312

		Water use		m3				1.0939691		1.1419778

		Abiotic depletion		kg Sb eq				8.79E-06		9.04E-06

		Abiotic depletion (fossil fuels)		MJ				55.40695		58.552896

		NREU		MJ				57.5		61

		* Marked red, from PlasticsEurope Eco-profile 2012

		Polymerisation

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total

		IPCC GWP 100a		kg CO2 eq		0.43

		Ozone depletion		kg CFC-11 eq		6.99E-08

		Human toxicity, non-cancer effects		CTUh		3.93E-07

		Human toxicity, cancer effects		CTUh		6.78E-08

		Particulate matter		kg PM2.5 eq		0.0005927156

		Ionizing radiation HH		kBq U235 eq		0.099577332

		Photochemical ozone formation		kg NMVOC eq		0.0021029078

		Acidification		molc H+ eq		0.0048269743

		Terrestrial eutrophication		molc N eq		0.0070616819

		Freshwater eutrophication		kg P eq		0.0004026035

		Marine eutrophication		kg N eq		0.0006966994

		Freshwater ecotoxicity		CTUe		10.062181

		Land use		kg C deficit		1.2020109

		Water use		m3		0.27597545

		Abiotic depletion		kg Sb eq		8.29E-06

		Abiotic depletion (fossil fuels)		MJ		8.6698637

		NREU		MJ		7.6

		* Marked red, from PlasticsEurope PET bottle grade Eco-profile 2011

		PTA Industry data 2.0

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Terephthalic acid, purified, at plant/RER (of project Industry data 2.0)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total

		IPCC GWP 100a		kg CO2 eq		1.33

		Ozone depletion		kg CFC-11 eq		0.0000114996

		Human toxicity, non-cancer effects		CTUh		0.0000000653

		Human toxicity, cancer effects		CTUh		0.0000000061

		Particulate matter		kg PM2.5 eq		0.0003512283

		Ionizing radiation HH		kBq U235 eq		0.035154517

		Photochemical ozone formation		kg NMVOC eq		0.0045268473

		Acidification		molc H+ eq		0.005867045

		Terrestrial eutrophication		molc N eq		0.011172576

		Freshwater eutrophication		kg P eq		0.0000748835

		Marine eutrophication		kg N eq		0.0010692686

		Freshwater ecotoxicity		CTUe		0.87093453

		Land use		kg C deficit		0.052622072

		Water use		m3		2.8926148

		Abiotic depletion		kg Sb eq		0.000000039

		Abiotic depletion (fossil fuels)		MJ		52.225893

		NREU		MJ		52.5

		* Marked red, based on PlasticsEurope PET bottle grade Eco-profile 2011



Sugarcane production	0	Ethanol production	0	Bagasse surplus credit	0	Electricity surplus credit	0	Transportation ethanol	0	Bio-MEG production	0	DEG credit	0	TEG credit	0	Transportation MEG 	0	PTA production	0	Polymerization 	0	Stretch blow moulding	0	GWP 100a kg CO2eq/kg bio-based PET bottle





Bio-based carbon	GWP	0	Sugarcane production	GWP	0	Ethanol production + transport	GWP	0	MEG production + transport	GWP	0	PTA production	GWP	0	Polymerization	GWP	0	Moulding	GWP	0	GWP 100a kg CO2eq/kg bio-based PET bottle



Sugarcane production	NREU	0	Ethanol production + transport	NREU	0	MEG production + transport	NREU	0	PTA production	NREU	0	Polymerization	NREU	0	Moulding	NREU	0	NREU MJ/kg bio-based PET bottle



https://www.hs-pforzheim.de/fileadmin/user_upload/uploads_redakteur/Forschung/INEC/Dokumente/Team__Publikationen_/2000_LCA_PET_IAF_DP12.pdf

Impact Assessment PET bottl

		Calulation for 1 kg moulded plastic																																				kg sugarcane/kg eth		14.9637204597

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total				kg eth/kg MEG		1.029				Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total		Total w/o stretch blow moulding																												Comparison										Comparison including moulding																				4.		http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf																		6.		Plastics and Environmental Sustainability

		IPCC GWP 100a		kg CO2 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg MEG/kg PETb		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.4300		0.9093				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								GWP								1		https://www.bayfor.org/media/uploads/ktml/files/IMAGEEN%20ECODESIGN/IMAGEEN-LCA-Waste-Management.pdf																		,				1 kg																				0.34		kgCO2		62

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg PTA/kg PETb		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.99E-08		1.03E-07				ERROR:#REF!		ERROR:#REF!																														BIO-SPRI		PlasticsEurope2011		Yannis				1000 1L				41		kg		dont show breakdown												kg co2		2.62		PET resin																		5.4838709677		kgCO2		1

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				kg PETb/kg moulded plastic		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		3.93E-07		2.50E-07				ERROR:#REF!		ERROR:#REF!																												MEG		ERROR:#REF!		0.5728		1.22				155.16		kg co2		3.7843902439																		2.47		manufacture (major part stretch blow moulding + transport)																		no breakdown given

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.78E-08		6.21E-08				ERROR:#REF!		ERROR:#REF!																												PTA		ERROR:#REF!		1.1438		1.14				3350		MJ

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		5.93E-04		4.38E-04				ERROR:#REF!		ERROR:#REF!																												Polym		0.4300		0.4334		0.43																								5.		https://www.hs-pforzheim.de/fileadmin/user_upload/uploads_redakteur/Forschung/INEC/Dokumente/Team__Publikationen_/2000_LCA_PET_IAF_DP12.pdf														,				7.		Franklin 2007

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		9.96E-02		4.08E-01				ERROR:#REF!		ERROR:#REF!																												Total		ERROR:#REF!		2.15		2.79		2		https://ac.els-cdn.com/S0959652616309908/1-s2.0-S0959652616309908-main.pdf?_tid=96830382-c57f-11e7-bb15-00000aab0f26&acdnat=1510253923_69c4da3092f8fa86dbe99bc75dbc20b3																		,				1000 L		33		kg																3.7290640394

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		2.10E-03		1.97E-03				ERROR:#REF!		ERROR:#REF!																												Net		ERROR:#REF!		2.15		2.34				4,74-6,36		kg co2																				140		total																		include 80%landfill + 20% MSW combustion

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!										ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		4.83E-03		5.13E-03				ERROR:#REF!		ERROR:#REF!																																																												32		% PET bottle grade																		http://www.container-recycling.org/assets/pdfs/plastic/LCA-PETandPLA2007.pdf

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!						GWP		NREU		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		7.06E-03		7.00E-03				ERROR:#REF!		ERROR:#REF!																																				3		https://nararenewables.org/documents/2016/09/comparative-lca.pdf/																						34		% PET bottle prod

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Bio-based carbon		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		4.03E-04		7.41E-04				ERROR:#REF!		ERROR:#REF!																												NREU										4.06		kg co2																		kg co2		4.2424242424		total																8.		Franklin 2011

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Sugarcane production		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		6.97E-04		8.03E-04				ERROR:#REF!		ERROR:#REF!																														BIO-SPRI		PlasticsEurope2011		Yannis				25		%PTA		1.015		kg co2														kg co2		1.3575757576		pet resin																		2.733		pet resin

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Ethanol production + transport		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.01E+01		8.35E+00				ERROR:#REF!		ERROR:#REF!																												MEG		ERROR:#REF!		16.2368		10.71				23		%MEG		0.9338		kg co2														kg co2		1.4424242424		moulding																		https://plastics.americanchemistry.com/LifeCycle-Inventory-of-9-Plastics-Resins-and-4-Polyurethane-Precursors-Rpt-Only/

		Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				MEG production + transport		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.20E+00		1.36E+00				ERROR:#REF!		ERROR:#REF!																												PTA		ERROR:#REF!		45.15		45.15				17		%Polym		0.6902		kg co2

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				PTA production		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		2.76E-01		1.79E+00				ERROR:#REF!		ERROR:#REF!																												Polym		7.6000		7.6		7.6				31		%moulding		1.2586		kg co2

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Polymerization		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		8.29E-06		9.98E-07				ERROR:#REF!		ERROR:#REF!																												Total		ERROR:#REF!		68.9868		63.46

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!				Moulding		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		8.67E+00		1.05E+01				ERROR:#REF!		ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!						ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		7.6000		17.7218				ERROR:#REF!		ERROR:#REF!



		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Sugarcane, at farm, south-central region_Brazil_new		Ammonia, liquid, at regional storehouse/RER U		Urea, as N, at regional storehouse/RER U		Ammonium nitrate, as N, at regional storehouse/RER U		Monoammonium phosphate, as N, at regional storehouse/RER U		Single superphosphate, as P2O5, at regional storehouse/RER U		Triple superphosphate, as P2O5, at regional storehouse/RER U		Phosphate rock, as P2O5, beneficiated, dry, at plant/MA U		Monoammonium phosphate, as P2O5, at regional storehouse/RER U		Potassium chloride, as K2O, at regional storehouse/RER U		Lime, from carbonation, at regional storehouse/CH U		Ash, bagasse, at fermentation plant/BR U		Pesticide unspecified, at regional storehouse/RER U		Triazine-compounds, at regional storehouse/RER U		Phenoxy-compounds, at regional storehouse/RER U		Glyphosate, at regional storehouse/RER U		Diuron, at regional storehouse/RER U		Fungicides, at regional storehouse/RER U		Operation, lorry 20-28t, fleet average/CH U		Transport, lorry >28t, fleet average/CH U		Gypsum, mineral, at mine/CH U		Insecticides, at regional storehouse/RER U

		IPCC GWP 100a		kg CO2 eq		0.039584189		0.021206987		0.0002330606		0.0012688511		0.0022990836		2.25E-05		0.0003891379		0.0001659085		5.72E-07		3.66E-05		0.0005072423		6.14E-05		0		0.0003189679		6.30E-05		1.01E-05		2.26E-05		5.45E-05		1.08E-07		0.01286655		1.00E-06		4.73E-06		5.13E-05

		Ozone depletion		kg CFC-11 eq		3.06E-09		0		3.68E-11		1.88E-10		1.29E-10		3.40E-12		3.51E-11		1.50E-11		5.62E-14		3.29E-12		6.77E-11		9.77E-12		0		5.97E-10		1.44E-11		2.63E-12		6.24E-12		3.24E-11		5.76E-14		1.91E-09		1.63E-13		5.54E-13		7.20E-12

		Human toxicity, non-cancer effects		CTUh		5.76E-08		5.59E-08		2.47E-11		2.14E-10		2.58E-10		5.95E-12		2.04E-10		8.01E-11		8.25E-14		1.93E-11		2.19E-10		9.07E-12		0		1.15E-10		1.94E-11		3.63E-12		9.29E-12		2.04E-11		4.48E-14		5.17E-10		1.73E-13		5.27E-13		1.46E-11

		Human toxicity, cancer effects		CTUh		1.57E-09		1.24E-09		4.45E-12		3.89E-11		4.16E-11		9.88E-13		5.47E-11		2.13E-11		2.59E-14		4.91E-12		3.99E-11		3.29E-12		0		1.87E-11		3.52E-12		6.19E-13		1.67E-12		3.58E-12		5.84E-15		8.94E-11		6.42E-14		2.39E-13		3.08E-12

		Particulate matter		kg PM2.5 eq		0.0013461592		0.0013354926		2.00E-07		1.72E-06		1.32E-06		6.09E-08		7.60E-07		2.83E-07		8.03E-10		6.76E-08		1.64E-07		2.88E-08		0		2.18E-07		2.29E-08		3.73E-09		9.13E-09		3.39E-08		5.02E-11		5.67E-06		4.36E-10		7.27E-08		2.81E-08

		Ionizing radiation HH		kBq U235 eq		0.0009035302		0		1.04E-05		0.0001096563		7.22E-05		2.02E-06		0.0001705811		5.36E-05		2.57E-07		8.48E-06		6.52E-05		5.27E-06		0		9.74E-05		1.65E-05		3.38E-06		1.03E-05		1.87E-05		2.92E-08		0.000237276		8.58E-08		1.68E-06		2.07E-05

		Photochemical ozone formation		kg NMVOC eq		0.000495998		0.0003489589		4.02E-07		2.09E-06		4.77E-06		4.99E-08		2.47E-06		8.31E-07		1.36E-09		1.87E-07		1.89E-06		6.03E-07		0		1.08E-06		1.35E-07		2.73E-08		5.44E-08		1.51E-07		2.61E-10		0.0001320248		9.37E-09		1.25E-07		1.33E-07

		Acidification		molc H+ eq		0.000616492		0.000477		8.23E-07		7.00E-06		1.07E-05		1.02E-07		7.48E-06		3.34E-06		3.06E-09		1.10E-06		2.13E-06		4.61E-07		0		3.41E-06		2.61E-07		4.60E-08		1.04E-07		4.95E-07		6.21E-10		0.0001015622		7.19E-09		1.22E-07		3.95E-07

		Terrestrial eutrophication		molc N eq		0.002931821		0.00233412		1.14E-06		2.40E-05		4.24E-05		2.89E-07		8.17E-06		2.51E-06		4.66E-09		4.76E-07		6.65E-06		2.18E-06		0		3.40E-06		4.04E-07		6.99E-08		1.75E-07		4.77E-07		8.31E-10		0.0005043576		3.34E-08		6.01E-07		4.21E-07

		Freshwater eutrophication		kg P eq		5.16E-06		1.85E-06		2.05E-08		2.14E-07		1.94E-07		4.87E-09		4.71E-07		1.18E-06		3.07E-10		4.02E-07		1.72E-07		5.07E-09		0		2.09E-07		2.58E-08		4.87E-09		3.68E-08		2.78E-08		6.13E-11		2.89E-07		9.44E-11		6.03E-10		5.75E-08

		Marine eutrophication		kg N eq		0.0001542359		0.000102051		1.17E-07		8.78E-07		2.13E-06		1.69E-08		7.82E-07		2.42E-07		5.33E-10		4.54E-08		6.09E-07		1.99E-07		0		8.17E-07		5.57E-08		7.52E-09		2.29E-08		1.20E-07		3.84E-10		4.60E-05		3.05E-09		4.27E-08		6.25E-08

		Freshwater ecotoxicity		CTUe		0.25720318		0.21990804		0.0006257773		0.0050555842		0.0059721081		0.0001379389		0.0046215031		0.0015490862		2.20E-06		0.0003313427		0.0049532749		0.0002007727		0		0.0034797125		0.0003308722		7.26E-05		0.0001888808		0.0003987276		1.76E-06		0.0090508083		3.93E-06		1.19E-05		0.0003062745

		Land use		kg C deficit		2.1358161		2.103277		0.000430334		0.0016316961		0.0013790999		3.25E-05		0.0005478356		0.0001993373		1.34E-06		4.33E-05		0.0017494484		0.0001406883		0		0.0002421962		2.44E-05		6.68E-06		2.40E-05		4.04E-05		8.79E-08		0.026060523		2.32E-06		-5.51E-05		3.79E-05

		Water use		m3		0.48223441		0		0.0064679717		0.06578016		0.057729805		0.0014613252		0.081015039		0.025297873		7.23E-05		0.0043121245		0.052126103		0.0029166862		0		0.046597674		0.0075945728		0.0015814557		0.0045647365		0.0092978028		1.42E-05		0.10528833		4.96E-05		0.0009525073		0.0091141128

		Abiotic depletion		kg Sb eq		8.98E-08		0		3.97E-10		4.55E-09		6.49E-09		1.46E-10		3.71E-09		1.21E-09		6.74E-12		2.83E-10		5.93E-09		1.43E-10		0		5.57E-08		1.91E-10		3.94E-11		9.59E-11		2.66E-10		2.41E-11		7.09E-10		2.74E-12		3.87E-12		9.98E-09

		Abiotic depletion (fossil fuels)		MJ		0.25040385		0		0.0044275127		0.023290247		0.015922215		0.0004188623		0.0051346529		0.0020915993		7.50E-06		0.0004366078		0.0079205519		0.0009508827		0		0.0049772601		0.000892456		0.0001840361		0.0003466954		0.0008127508		1.64E-06		0.18173441		1.59E-05		6.54E-05		0.0007726245

		Non-renewable, nuclear		MJ		0.0091661436		0		0.0001056067		0.0011178171		0.0007377535		2.07E-05		0.0016855578		0.00050182		1.76E-06		7.22E-05		0.0006700996		5.33E-05		0		0.0010373217		0.0001850635		3.66E-05		0.0001032998		0.0001983734		3.13E-07		0.0024043269		8.75E-07		1.66E-05		0.0002167856

		Non renewable, fossil		MJ		0.25040426		0		0.0044275214		0.023290322		0.015922296		0.0004188642		0.0051346913		0.0020916116		7.50E-06		0.0004366105		0.0079206387		0.000950886		0		0.0049773124		0.0008924654		0.0001840389		0.0003466971		0.000812759		1.64E-06		0.18173442		1.59E-05		6.54E-05		0.0007726303

		Non-renewable, biomass		MJ		5.02E-06		0		4.68E-09		2.30E-08		1.80E-08		4.62E-10		2.57E-06		1.43E-06		4.36E-08		4.00E-07		2.37E-08		2.71E-09		0		1.41E-07		3.74E-10		8.42E-11		1.13E-07		5.23E-10		3.12E-11		1.99E-07		4.56E-11		2.24E-10		4.74E-08

						0.2595754239





		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Ethanol, at fermentation plant, from sugarcane juice_Brazil_BIO-SPRI		Sugarcane, at farm, south-central region_Brazil_new		Lubricating oil, at plant/RER U		Lime, hydrated, packed, at plant/CH U		Sulphuric acid, liquid, at plant/RER U		Biocides, for paper production, unspecified, at plant/RER U		Ammonia, liquid, at regional storehouse/RER U		Sodium chloride, powder, at plant/RER U		Chlorine, liquid, production mix, at plant/RER U		Chemicals organic, at plant/GLO U		Water, decarbonised, at plant/RER U		Cogen unit 6400kWth, wood burning, building/CH/I U		Cogen unit 6400kWth, wood burning, common components for heat+electricity/CH/I U		Cogen unit 6400kWth, wood burning, components for electricity only/CH/I U		Ethanol fermentation plant/CH/I U		Chemicals organic, at plant/GLO U		Disposal, used mineral oil, 10% water, to hazardous waste incineration/CH U		Disposal, wood ash mixture, pure, 0% water, to landfarming/CH U		Disposal, wood ash mixture, pure, 0% water, to municipal incineration/CH U		Disposal, wood ash mixture, pure, 0% water, to sanitary landfill/CH U		Disposal, municipal solid waste, 22.9% water, to municipal incineration/CH U		Treatment, sewage, to wastewater treatment, class 2/CH U

		IPCC GWP 100a		kg CO2 eq		0.67830279		0.0635648		0.59232674		0.0001676657		0.010131673		0.001179299		0.0006115636		4.90E-07		2.10E-05		9.86E-06		0.0003237963		1.74E-07		0.0020987224		0.0011268363		0.0012785721		0.0031628838		0.0017382703		0.0002609034		4.53E-06		8.50E-05		0.0001558903		4.62E-05		7.95E-06

		Ozone depletion		kg CFC-11 eq		4.76E-08		0		4.58E-08		9.98E-11		6.97E-10		1.19E-10		1.03E-10		7.73E-14		1.31E-12		1.56E-11		2.37E-11		1.26E-14		1.16E-10		5.37E-11		1.50E-10		1.95E-10		1.27E-10		3.40E-13		5.86E-13		1.48E-11		2.47E-11		2.66E-13		7.03E-13

		Human toxicity, non-cancer effects		CTUh		1.32E-06		1.42E-07		8.62E-07		4.03E-11		1.34E-10		8.23E-10		7.95E-10		5.19E-14		1.85E-11		8.37E-12		3.65E-11		8.22E-14		1.40E-09		1.59E-09		9.71E-10		6.15E-09		1.96E-10		6.60E-12		2.81E-07		8.57E-09		1.45E-08		4.77E-11		3.77E-11

		Human toxicity, cancer effects		CTUh		2.88E-08		4.98E-10		2.36E-08		1.02E-11		3.56E-11		1.31E-10		6.54E-11		9.34E-15		3.03E-12		9.58E-13		1.20E-11		4.31E-14		4.61E-10		7.82E-10		1.20E-10		8.60E-10		6.43E-11		3.18E-12		2.03E-09		7.68E-11		1.14E-10		9.94E-12		3.34E-12

		Particulate matter		kg PM2.5 eq		0.022012732		0.001852272		0.02014355		1.21E-07		7.51E-07		8.72E-06		5.26E-07		4.21E-10		1.00E-08		4.33E-09		1.32E-07		8.70E-11		1.41E-06		7.71E-07		3.27E-07		3.17E-06		7.11E-07		1.31E-08		2.51E-09		1.28E-07		1.00E-07		3.11E-09		5.53E-09

		Ionizing radiation HH		kBq U235 eq		0.016020305		0		0.013520173		3.90E-05		0.000499317		0.0002786415		0.000247029		2.18E-08		1.07E-05		6.97E-06		3.15E-05		3.38E-08		0.0003124496		0.0002115044		9.51E-05		0.0005657557		0.0001691286		3.67E-07		6.46E-07		7.19E-06		1.97E-05		6.26E-07		4.41E-06

		Photochemical ozone formation		kg NMVOC eq		0.0098043295		0.0023137038		0.0074219752		2.37E-06		1.09E-05		1.77E-05		1.75E-06		8.46E-10		4.96E-08		2.18E-08		9.38E-07		4.56E-10		7.90E-06		3.47E-06		2.13E-06		1.32E-05		5.03E-06		2.22E-08		4.74E-08		1.99E-06		1.00E-06		5.22E-08		3.67E-08

		Acidification		molc H+ eq		0.011403638		0.001939504		0.009225014		1.67E-06		1.15E-05		0.0001639762		8.35E-06		1.73E-09		1.20E-07		5.58E-08		1.19E-06		5.62E-10		7.77E-06		6.34E-06		5.02E-06		2.38E-05		6.41E-06		2.38E-08		3.79E-08		1.43E-06		1.32E-06		4.16E-08		8.66E-08

		Terrestrial eutrophication		molc N eq		0.054141604		0.01008028		0.043870951		1.93E-06		3.01E-05		3.17E-05		4.95E-06		2.41E-09		1.91E-07		7.89E-08		2.39E-06		1.58E-09		2.76E-05		1.22E-05		6.42E-06		4.87E-05		1.28E-05		1.06E-07		1.68E-07		7.41E-06		3.25E-06		2.04E-07		2.39E-07

		Freshwater eutrophication		kg P eq		0.0001204978		0		7.73E-05		5.92E-08		1.65E-07		6.78E-07		3.72E-07		4.31E-11		2.08E-08		9.49E-09		5.29E-08		4.31E-11		3.87E-07		9.83E-07		5.55E-07		2.47E-06		2.84E-07		1.70E-08		3.61E-05		4.91E-07		5.83E-07		4.08E-09		2.31E-08

		Marine eutrophication		kg N eq		0.003190985		0.0008651423		0.0023079433		1.85E-07		2.71E-06		2.95E-06		6.95E-07		2.46E-10		2.98E-08		9.43E-09		1.98E-07		1.56E-10		2.53E-06		1.14E-06		6.01E-07		4.34E-06		1.06E-06		8.42E-09		1.53E-08		6.44E-07		2.97E-07		2.08E-08		4.56E-07

		Freshwater ecotoxicity		CTUe		5.1694358		0.15812278		3.8487164		0.0008797797		0.0027816039		0.018977668		0.018201559		1.32E-06		0.0003884698		9.66E-05		0.0010081105		2.21E-06		0.029382853		0.036557572		0.019436159		0.090964175		0.0054119466		0.0001539594		0.17653545		0.27627918		0.47804842		0.007297452		0.0001920676

		Land use		kg C deficit		32.035983		0		31.959755		0.0021513576		0.0041606733		0.0021748879		0.0003654219		9.04E-07		1.55E-05		5.38E-06		0.0001599965		1.99E-07		0.095376816		0.0013296033		0.0021689081		-0.034073089		0.0008589264		2.68E-06		2.19E-05		0.0003980376		0.0010977466		4.44E-06		7.40E-06

		Water use		m3		12.112364		1.1774951		7.2160209		0.01812301		1.3810951		0.21964131		0.1198903		1.36E-05		0.006165533		0.0030144403		0.015442823		0.0010047153		0.23431318		0.48096401		0.056573895		1.0809397		0.082903349		0.0002354719		0.0004817699		0.0045652504		0.010488638		0.0003244883		0.0026677013

		Abiotic depletion		kg Sb eq		1.49E-06		0		1.34E-06		5.72E-10		5.21E-10		2.16E-08		4.48E-09		8.34E-13		4.07E-10		4.55E-11		5.22E-10		7.13E-13		2.35E-09		2.03E-08		1.20E-08		8.42E-08		2.80E-09		4.07E-12		2.24E-11		1.17E-10		1.36E-10		4.57E-12		3.12E-11

		Abiotic depletion (fossil fuels)		MJ		3.9826966		0		3.7469732		0.011820795		0.051830171		0.016102882		0.008546961		9.30E-06		0.0002419739		0.0001165669		0.00965536		1.52E-06		0.016986086		0.013514846		0.019395132		0.031646493		0.051833896		3.80E-05		6.47E-05		0.0015714944		0.0022517668		3.22E-05		6.32E-05

		Non-renewable, nuclear		MJ		0.16426569		0		0.13715961		0.0003965059		0.0049681458		0.0028444754		0.0025964903		2.22E-07		0.0001092689		7.08E-05		0.0005892537		3.63E-07		0.0031288281		0.0021844801		0.0010229172		0.0056830133		0.0031633534		3.72E-06		6.52E-06		7.91E-05		0.0002074791		6.40E-06		4.47E-05

		Non renewable, fossil		MJ		3.9827098		0		3.7469793		0.011820802		0.05183506		0.016103095		0.0085470359		9.30E-06		0.0002419782		0.0001165674		0.0096555693		1.52E-06		0.01698618		0.013515032		0.019395291		0.031646588		0.05183502		3.80E-05		6.47E-05		0.0015715214		0.0022518088		3.22E-05		6.32E-05

		Non-renewable, biomass		MJ		7.59E-05		0		7.51E-05		1.56E-08		5.87E-07		4.57E-08		5.23E-09		9.84E-12		3.05E-10		7.42E-11		1.76E-09		2.10E-12		3.64E-08		1.76E-08		2.04E-08		5.96E-08		9.45E-09		4.61E-11		7.54E-11		2.82E-09		3.63E-09		4.45E-11		7.56E-11

						4.1470514185				3.8842140329



		Bagasse - avoided product (light fuel oil)

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 MJ Light fuel oil, burned in boiler 100kW, non-modulating/CH U (of project Ecoinvent unit processes)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending



		Impact category		Unit		Light fuel oil, burned in boiler 100kW, non-modulating/CH U

		IPCC GWP 100a		kg CO2 eq		0.089503804

		Ozone depletion		kg CFC-11 eq		1.30E-08

		Human toxicity, non-cancer effects		CTUh		3.07E-09

		Human toxicity, cancer effects		CTUh		8.39E-10

		Particulate matter		kg PM2.5 eq		1.53E-05

		Ionizing radiation HH		kBq U235 eq		0.0030191312

		Photochemical ozone formation		kg NMVOC eq		0.0001399555

		Acidification		molc H+ eq		0.0002250544

		Terrestrial eutrophication		molc N eq		0.0003502944

		Freshwater eutrophication		kg P eq		2.75E-06

		Marine eutrophication		kg N eq		3.24E-05

		Freshwater ecotoxicity		CTUe		0.051982955

		Land use		kg C deficit		0.19284524

		Water use		m3		1.4559205

		Abiotic depletion		kg Sb eq		1.56E-08

		Abiotic depletion (fossil fuels)		MJ		1.2743458

		Non-renewable, nuclear		MJ		0.030272214

		Non renewable, fossil		MJ		1.2743459

		Non-renewable, biomass		MJ		1.43E-06

						1.3046195412



		Surplus electricity credit

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kWh Electricity, natural gas, at power plant/UCTE U (of project Ecoinvent unit processes)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Electricity, natural gas, at power plant/UCTE U

		IPCC GWP 100a		kg CO2 eq		0.66005153

		Ozone depletion		kg CFC-11 eq		9.26E-08

		Human toxicity, non-cancer effects		CTUh		5.07E-09

		Human toxicity, cancer effects		CTUh		3.20E-09

		Particulate matter		kg PM2.5 eq		3.94E-05

		Ionizing radiation HH		kBq U235 eq		0.0015511104

		Photochemical ozone formation		kg NMVOC eq		0.0009192452

		Acidification		molc H+ eq		0.0007997614

		Terrestrial eutrophication		molc N eq		0.0029592441

		Freshwater eutrophication		kg P eq		3.42E-06

		Marine eutrophication		kg N eq		0.0002705712

		Freshwater ecotoxicity		CTUe		0.085785117

		Land use		kg C deficit		0.41082472

		Water use		m3		1.1592864

		Abiotic depletion		kg Sb eq		1.44E-08

		Abiotic depletion (fossil fuels)		MJ		11.167363

		Non-renewable, nuclear		MJ		0.016248957

		Non renewable, fossil		MJ		11.167384

		Non-renewable, biomass		MJ		9.16E-06

						11.183642116

		Trasporting ethanol from Brazil to India

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Ethanol, at bio-MEG plant in India, from Brazil_India_BIO-SPRI (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Ethanol, at bio-MEG plant in India, from Brazil_India_BIO-SPRI		Transport, transoceanic freight ship/OCE U		Transport, lorry >16t, fleet average/RER U

		IPCC GWP 100a		kg CO2 eq		0.54308277		0		0.16139409		0.38168868

		Ozone depletion		kg CFC-11 eq		7.86E-08		0		1.81E-08		6.04E-08

		Human toxicity, non-cancer effects		CTUh		8.16E-08		0		1.31E-08		6.85E-08

		Human toxicity, cancer effects		CTUh		2.88E-08		0		5.43E-09		2.33E-08

		Particulate matter		kg PM2.5 eq		0.0003439744		0		0.0001704695		0.0001735049

		Ionizing radiation HH		kBq U235 eq		0.055159956		0		0.021040926		0.03411903

		Photochemical ozone formation		kg NMVOC eq		0.0060625124		0		0.0024558504		0.003606662

		Acidification		molc H+ eq		0.0070939941		0		0.0042652895		0.0028287047

		Terrestrial eutrophication		molc N eq		0.02254316		0		0.0092935657		0.013249595

		Freshwater eutrophication		kg P eq		0.0000638575		0		0.0000278409		3.60E-05

		Marine eutrophication		kg N eq		0.0020485243		0		0.0008370092		0.0012115151

		Freshwater ecotoxicity		CTUe		1.8232321		0		0.27384493		1.5493872

		Land use		kg C deficit		1.2738065		0		0.40729852		0.86650798

		Water use		m3		28.247502		0		8.60859		19.638912

		Abiotic depletion		kg Sb eq		1.11E-06		0		1.51E-08		1.09E-06

		Abiotic depletion (fossil fuels)		MJ		8.2152603		0		2.2778211		5.9374392

		Non-renewable, nuclear		MJ		0.56169468		0		0.21391766		0.34777702

		Non renewable, fossil		MJ		8.215291		0		2.2778216		5.9374693

		Non-renewable, biomass		MJ		2.05E-05		0		2.79E-06		1.77E-05

						8.7770062091

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, at plant, from Brazilian ethanol_India_new (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, at plant, from Brazilian ethanol_India_BIO-SPRI		Oxygen, liquid, at plant/RER U (IGL)		Natural gas, high pressure, at consumer/RER U		Water, deionised, at plant/CH U		Ethylene dichloride, at plant/RER U		Potassium carbonate, at plant/GLO U		Sulphuric acid, liquid, at plant/RER U		Sodium hydroxide, 50% in H2O, production mix, at plant/RER U (IGL)		Boric acid, anhydrous, powder, at plant/RER U		Electricity, medium voltage_India		Steam, for chemical processes, at plant/RER U (coal)		Nitrogen, liquid, at plant/RER U (IGL)		Compressed air, average installation, >30kW, 8 bar gauge, at supply network/RER U		Transport, lorry 7.5-16t, EURO4/RER U

		IPCC GWP 100a		kg CO2 eq		2.2938432		0		0.38994682		0.019025266		0.0007316598		1.09E-05		6.68E-05		0.0003548851		0.0044856689		1.65E-06		0.28765106		1.583202		0.0067815855		0.0012133045		0.0003715552

		Ozone depletion		kg CFC-11 eq		4.47E-08		0		1.04E-08		1.40E-08		3.48E-10		1.01E-11		5.22E-12		3.57E-11		1.63E-10		1.56E-13		7.67E-09		1.18E-08		1.81E-10		5.85E-11		5.74E-11

		Human toxicity, non-cancer effects		CTUh		3.57E-07		0		6.09E-08		6.44E-10		4.08E-10		6.43E-12		1.99E-11		2.48E-10		2.25E-09		6.75E-13		4.47E-08		2.46E-07		1.06E-09		4.80E-10		5.65E-11

		Human toxicity, cancer effects		CTUh		9.23E-08		0		1.72E-08		4.69E-10		9.05E-11		8.39E-13		4.34E-12		3.95E-11		2.63E-10		1.36E-13		1.26E-08		6.12E-08		2.98E-10		1.26E-10		1.84E-11

		Particulate matter		kg PM2.5 eq		0.0015475565		0		8.90E-05		2.91E-06		3.48E-07		4.45E-09		2.29E-08		2.62E-06		1.18E-06		5.20E-09		6.56E-05		0.0013836922		1.55E-06		5.17E-07		1.04E-07

		Ionizing radiation HH		kBq U235 eq		0.41981977		0		0.16669591		0.0002283784		0.000692747		4.75E-06		2.69E-05		8.39E-05		0.0019345518		5.49E-07		0.12296151		0.12332576		0.0028990174		0.0009258872		3.99E-05

		Photochemical ozone formation		kg NMVOC eq		0.0049761874		0		0.0004396461		6.34E-05		1.86E-06		2.92E-08		1.38E-07		5.32E-06		5.97E-06		1.10E-08		0.0003238531		0.0041236133		7.65E-06		2.52E-06		2.21E-06

		Acidification		molc H+ eq		0.013996726		0		0.0011574407		6.65E-05		3.97E-06		5.21E-08		2.79E-07		4.93E-05		1.50E-05		5.19E-08		0.0008530644		0.011822304		2.01E-05		6.69E-06		1.86E-06

		Terrestrial eutrophication		molc N eq		0.01735669		0		0.0015280051		0.0001412035		6.50E-06		8.69E-08		4.71E-07		9.53E-06		2.16E-05		3.19E-08		0.0011255017		0.014480571		2.66E-05		8.77E-06		7.80E-06

		Freshwater eutrophication		kg P eq		0.0009223683		0		0.0002093355		4.68E-07		5.96E-07		6.90E-09		3.82E-08		2.04E-07		2.63E-06		9.03E-10		0.000154308		0.0005498767		3.64E-06		1.24E-06		3.12E-08

		Marine eutrophication		kg N eq		0.0017427073		0		0.0001810855		1.29E-05		7.22E-07		9.40E-09		4.96E-08		8.89E-07		2.59E-06		2.96E-09		0.0001334317		0.0014060872		3.15E-06		1.03E-06		7.13E-07

		Freshwater ecotoxicity		CTUe		7.891816		0		1.5779505		0.010580344		0.0071066139		9.37E-05		0.0004648265		0.005710928		0.026411066		1.56E-05		1.1586049		5.0642351		0.02744222		0.012028914		0.0011712428

		Land use		kg C deficit		0.85028362		0		0.10443359		0.06081919		0.0018003186		4.23E-06		6.22E-05		0.0006544865		0.0014755618		3.25E-06		0.077174867		0.6005799		0.0018162099		0.0006041322		0.0008556923

		Water use		m3		183.2166		13.2268		67.016458		0.15111347		0.36534647		0.002166355		0.012400213		0.066096409		0.83413377		0.0002878951		49.329045		50.648046		1.1654867		0.37795558		0.02126779

		Abiotic depletion		kg Sb eq		2.35E-07		0		7.64E-08		1.31E-09		2.49E-09		5.80E-11		2.95E-10		6.49E-09		1.21E-08		1.42E-11		4.46E-08		8.64E-08		1.33E-09		2.20E-09		9.90E-10

		Abiotic depletion (fossil fuels)		MJ		23.073658		0		3.7362481		1.6878		0.0086060668		0.0002377011		0.0008531784		0.0048458218		0.044053905		2.28E-05		2.7555799		14.750349		0.064977287		0.014470836		0.0056140815

		Non-renewable, nuclear		MJ		4.2658247		0		1.6946408		0.0023827531		0.0069692777		5.19E-05		0.0002739235		0.0008559847		0.019673694		5.59E-06		1.2500306		1.2516488		0.029471587		0.0094174675		0.0004021957

		Non renewable, fossil		MJ		23.073668		0		3.7362502		1.6878031		0.0086061106		0.0002377091		0.0008531825		0.0048458858		0.044054052		2.28E-05		2.7555813		14.750352		0.064977322		0.01447085		0.0056141015

		Non-renewable, biomass		MJ		4.82E-06		0		1.02E-06		1.38E-06		6.17E-09		6.72E-11		8.45E-10		1.37E-08		2.01E-08		3.62E-11		7.50E-07		1.57E-06		1.78E-08		1.11E-08		1.51E-08

						27.3394975152



		Transport MEG from India to Europe

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Bio-MEG, from Brazilian ethanol_Europe_BIO-SPRI (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Bio-MEG, from Brazilian ethanol_Europe_BIO-SPRI		Transport, transoceanic freight ship/OCE U		Transport, lorry >16t, fleet average/RER U

		IPCC GWP 100a		kg CO2 eq		0.31716877		0		0.12632443		0.19084434

		Ozone depletion		kg CFC-11 eq		4.44E-08		0		1.42E-08		3.02E-08

		Human toxicity, non-cancer effects		CTUh		4.45E-08		0		1.03E-08		3.42E-08

		Human toxicity, cancer effects		CTUh		1.59E-08		0		4.25E-09		1.17E-08

		Particulate matter		kg PM2.5 eq		0.0002201803		0		0.0001334278		8.68E-05

		Ionizing radiation HH		kBq U235 eq		0.033528415		0		0.0164689		0.017059515

		Photochemical ozone formation		kg NMVOC eq		0.0037255446		0		0.0019222136		0.001803331

		Acidification		molc H+ eq		0.0047528282		0		0.0033384759		0.0014143523

		Terrestrial eutrophication		molc N eq		0.013898945		0		0.0072741475		0.0066247973

		Freshwater eutrophication		kg P eq		3.98E-05		0		2.18E-05		1.80E-05

		Marine eutrophication		kg N eq		0.0012608913		0		0.0006551337		0.0006057575

		Freshwater ecotoxicity		CTUe		0.9890342		0		0.2143406		0.7746936

		Land use		kg C deficit		0.75204978		0		0.31879578		0.43325399

		Water use		m3		16.557468		0		6.7380117		9.8194561

		Abiotic depletion		kg Sb eq		5.59E-07		0		1.18E-08		5.47E-07

		Abiotic depletion (fossil fuels)		MJ		4.7515882		0		1.7828686		2.9687196

		Non-renewable, nuclear		MJ		0.34132356		0		0.16743505		0.17388851

		Non renewable, fossil		MJ		4.7516037		0		1.782869		2.9687347

		Non-renewable, biomass		MJ		1.11E-05		0		2.18E-06		8.87E-06

						5.0929383136

		Stretch Blow Moulding		gives		0.9785817211		moulded plastic

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Stretch blow moulding {RER}| production - revised | Alloc Def, U (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Stretch blow moulding {RER}| production - revised | Alloc Def, U		Lubricating oil {GLO}| market for | Alloc Def, U		Solid bleached board {GLO}| market for | Alloc Def, U		Packaging box factory {GLO}| market for | Alloc Def, U		Electricity, medium voltage {RER}| market group for | Alloc Def, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Alloc Def, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.90932689		0		0.0022886711		0.044209622		0.010039867		0.83589298		0.01413534		0.0027604159

		Ozone depletion		kg CFC-11 eq		1.03E-07		0		1.86E-09		5.00E-09		5.88E-10		9.51E-08		5.60E-11		6.72E-12

		Human toxicity, non-cancer effects		CTUh		2.50E-07		0		5.85E-10		1.96E-08		7.69E-09		2.16E-07		5.60E-09		5.39E-10

		Human toxicity, cancer effects		CTUh		6.21E-08		0		1.05E-10		2.11E-09		3.74E-09		5.58E-08		3.27E-10		3.78E-11

		Particulate matter		kg PM2.5 eq		0.0004384862		0		2.14E-06		0.0001010479		1.16E-05		0.0003234244		2.52E-07		3.37E-08

		Ionizing radiation HH		kBq U235 eq		0.40820682		0		0.0007572528		0.0048412087		0.0004799816		0.40210136		2.44E-05		2.63E-06

		Photochemical ozone formation		kg NMVOC eq		0.0019722861		0		3.05E-05		0.0001995603		3.63E-05		0.0017006674		4.53E-06		7.48E-07

		Acidification		molc H+ eq		0.0051288902		0		2.24E-05		0.0003289296		8.32E-05		0.0046897069		4.05E-06		6.63E-07

		Terrestrial eutrophication		molc N eq		0.0069962601		0		2.73E-05		0.0007208983		0.0002255112		0.006001592		1.79E-05		3.09E-06

		Freshwater eutrophication		kg P eq		0.0007413922		0		6.52E-07		1.64E-05		4.22E-06		0.0007201026		5.84E-08		7.31E-09

		Marine eutrophication		kg N eq		0.0008029652		0		2.59E-06		7.83E-05		1.17E-05		0.0006978037		1.22E-05		3.60E-07

		Freshwater ecotoxicity		CTUe		8.3483582		0		0.014134061		0.26625134		0.18548534		7.3705981		0.46566043		0.04622892

		Land use		kg C deficit		1.3641042		0		0.025644899		0.53162867		0.13664215		0.66874274		0.0013660526		7.97E-05

		Water use		m3		1.7927937		1.5498989		0.000701118		0.035133051		0.0026697344		0.20326443		0.0009385188		0.0001879617

		Abiotic depletion		kg Sb eq		9.98E-07		0		9.86E-09		9.02E-08		5.16E-07		3.81E-07		6.29E-10		8.16E-11

		Abiotic depletion (fossil fuels)		MJ		10.509136		0		0.1571647		0.5491975		0.09830032		9.6992948		0.0046743237		0.0005047138

		Non-renewable, nuclear		MJ		7.1143899		0		0.0024544943		0.064949813		0.006382253		7.0403491		0.0002255941		2.86E-05

		Non renewable, fossil		MJ		10.60599		0		0.15718407		0.54975391		0.098339462		9.7955312		0.0046760226		0.0005048702

		Non-renewable, biomass		MJ		0.0014389609		0		2.56E-06		0.000245952		8.55E-06		0.0011816498		2.25E-07		2.57E-08

						17.7218188609

		DEG & TEG

		Calculation: 		Compare

		Results: 		Impact assessment



				1 kg Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

				1 kg Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit				Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U		Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq				1.86		1.97

		Ozone depletion		kg CFC-11 eq				8.03E-08		8.33E-08

		Human toxicity, non-cancer effects		CTUh				4.84E-07		4.99E-07

		Human toxicity, cancer effects		CTUh				9.42E-08		9.79E-08

		Particulate matter		kg PM2.5 eq				0.001220984		0.0012842165

		Ionizing radiation HH		kBq U235 eq				0.22090939		0.22813382

		Photochemical ozone formation		kg NMVOC eq				0.0063808843		0.0067246742

		Acidification		molc H+ eq				0.0095167304		0.0099783415

		Terrestrial eutrophication		molc N eq				0.016055493		0.01687931

		Freshwater eutrophication		kg P eq				0.000709402		0.0007355426

		Marine eutrophication		kg N eq				0.0015832884		0.0016630443

		Freshwater ecotoxicity		CTUe				13.497015		13.965901

		Land use		kg C deficit				1.2362698		1.2844312

		Water use		m3				1.0939691		1.1419778

		Abiotic depletion		kg Sb eq				8.79E-06		9.04E-06

		Abiotic depletion (fossil fuels)		MJ				55.40695		58.552896

		NREU		MJ				57.5		61

		* Marked red, from PlasticsEurope Eco-profile 2012

		Polymerisation

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total

		IPCC GWP 100a		kg CO2 eq		0.43

		Ozone depletion		kg CFC-11 eq		6.99E-08

		Human toxicity, non-cancer effects		CTUh		3.93E-07

		Human toxicity, cancer effects		CTUh		6.78E-08

		Particulate matter		kg PM2.5 eq		0.0005927156

		Ionizing radiation HH		kBq U235 eq		0.099577332

		Photochemical ozone formation		kg NMVOC eq		0.0021029078

		Acidification		molc H+ eq		0.0048269743

		Terrestrial eutrophication		molc N eq		0.0070616819

		Freshwater eutrophication		kg P eq		0.0004026035

		Marine eutrophication		kg N eq		0.0006966994

		Freshwater ecotoxicity		CTUe		10.062181

		Land use		kg C deficit		1.2020109

		Water use		m3		0.27597545

		Abiotic depletion		kg Sb eq		8.29E-06

		Abiotic depletion (fossil fuels)		MJ		8.6698637

		NREU		MJ		7.6

		* Marked red, from PlasticsEurope PET bottle grade Eco-profile 2011

		PTA Industry data 2.0

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Terephthalic acid, purified, at plant/RER (of project Industry data 2.0)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total

		IPCC GWP 100a		kg CO2 eq		1.33

		Ozone depletion		kg CFC-11 eq		0.0000114996

		Human toxicity, non-cancer effects		CTUh		0.0000000653

		Human toxicity, cancer effects		CTUh		0.0000000061

		Particulate matter		kg PM2.5 eq		0.0003512283

		Ionizing radiation HH		kBq U235 eq		0.035154517

		Photochemical ozone formation		kg NMVOC eq		0.0045268473

		Acidification		molc H+ eq		0.005867045

		Terrestrial eutrophication		molc N eq		0.011172576

		Freshwater eutrophication		kg P eq		0.0000748835

		Marine eutrophication		kg N eq		0.0010692686

		Freshwater ecotoxicity		CTUe		0.87093453

		Land use		kg C deficit		0.052622072

		Water use		m3		2.8926148

		Abiotic depletion		kg Sb eq		0.000000039

		Abiotic depletion (fossil fuels)		MJ		52.225893

		NREU		MJ		52.5

		* Marked red, based on PlasticsEurope PET bottle grade Eco-profile 2011
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https://www.hs-pforzheim.de/fileadmin/user_upload/uploads_redakteur/Forschung/INEC/Dokumente/Team__Publikationen_/2000_LCA_PET_IAF_DP12.pdf

Comparison (upd)

		Bio-based

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total

		IPCC GWP 100a		kg CO2 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

						Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total		Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding										Bio-based carbon		Sugarcane production		Ethanol production + transport		Bio-MEG production + transport		PTA production		Polymerization		Stretch Blow Moulding

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								IPCC GWP 100a		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Ozone depletion		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Human toxicity, non-cancer effects		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Human toxicity, cancer effects		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Particulate matter		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Ionizing radiation HH		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Photochemical ozone formation		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Acidification		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Terrestrial eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Freshwater eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Marine eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Freshwater ecotoxicity		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Water use		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Abiotic depletion		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Abiotic depletion (fossil fuels)		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								NREU		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical

		Impact category		Unit		MEG production		PTA production		Polymerization 		Stretch blow moulding		Total		MEG production + transport		PTA production		Polymerization		Moulding

		IPCC GWP 100a		kg CO2 eq		0.5617210992		1.3517113302		0.3245002366		0.9292293841		3.16716205		18%		43%		10%		29%

		Ozone depletion		kg CFC-11 eq		0.0000000241		0.0000101594		0.0000000714		0.0000001049		0.0000103598		0%		98%		1%		1%

		Human toxicity, non-cancer effects		CTUh		0.0000001472		0.0000000577		0.000000402		0.000000255		0.0000008619		17%		7%		47%		30%

		Human toxicity, cancer effects		CTUh		0.0000000282		0.0000000054		0.0000000693		0.0000000635		0.0000001663		17%		3%		42%		38%

		Particulate matter		kg PM2.5 eq		0.0003525281		0.0003102969		0.0006056884		0.0004480833		0.0017165968		21%		18%		35%		26%

		Ionizing radiation HH		kBq U235 eq		0.0671488529		0.0310576872		0.1017567872		0.417141268		0.6171045953		11%		5%		16%		68%

		Photochemical ozone formation		kg NMVOC eq		0.0018316686		0.0039992985		0.0021489343		0.0020154536		0.009995355		18%		40%		21%		20%

		Acidification		molc H+ eq		0.0027726643		0.0051833125		0.0049326226		0.0052411465		0.0181297459		15%		29%		27%		29%

		Terrestrial eutrophication		molc N eq		0.0046417388		0.0098705486		0.0072162414		0.0071493877		0.0288779165		16%		34%		25%		25%

		Freshwater eutrophication		kg P eq		0.0002132852		0.0000661567		0.0004114153		0.0007576191		0.0014484763		15%		5%		28%		52%

		Marine eutrophication		kg N eq		0.0004589229		0.0009446584		0.0007119481		0.0008205397		0.0029360691		16%		32%		24%		28%

		Freshwater ecotoxicity		CTUe		4.0806746059		0.7694377417		10.2824125802		8.5310792342		23.663604162		17%		3%		43%		36%

		Land use		kg C deficit		0.3696092272		0.0464896118		1.2283193872		1.3939604333		3.0383786595		12%		2%		40%		46%

		Water use		m3		0.3227603393		2.5555158541		0.2820157418		1.832032687		4.9923246222		6%		51%		6%		37%

		Abiotic depletion		kg Sb eq		0.0000027092		0.0000000344		0.0000084759		0.0000010195		0.000012239		22%		0%		69%		8%

		Abiotic depletion (fossil fuels)		MJ		15.776522865		46.1396026722		8.859621545		10.739150112		81.5148971943		19%		57%		11%		13%

		NREU		MJ		17.0838976336		48.3209824281		5.7184594589		18.1096974105		89.2330369311		19%		54%		6%		20%

		Comparison

						bio-based PET bottle		petrochemical PET bottle																		bio-based PET bottle		petrochemical PET bottle										bio-based PET bottle		petrochemical PET bottle

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		3.17		ERROR:#REF!												IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		3.17		ERROR:#REF!						IPCC GWP 100a		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq		ERROR:#REF!		1.04E-05		ERROR:#REF!												Ozone depletion		kg CFC-11 eq		ERROR:#REF!		1.04E-05		ERROR:#REF!						Ozone depletion		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		8.62E-07		ERROR:#REF!												Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		8.62E-07		ERROR:#REF!						Human toxicity, non-cancer effects		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh		ERROR:#REF!		1.66E-07		ERROR:#REF!												Human toxicity, cancer effects		CTUh		ERROR:#REF!		1.66E-07		ERROR:#REF!						Human toxicity, cancer effects		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq		ERROR:#REF!		1.72E-03		ERROR:#REF!												Particulate matter		kg PM2.5 eq		ERROR:#REF!		1.72E-03		ERROR:#REF!						Particulate matter		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		6.17E-01		ERROR:#REF!												Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		6.17E-01		ERROR:#REF!						Ionizing radiation HH		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		1.00E-02		ERROR:#REF!												Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		1.00E-02		ERROR:#REF!						Photochemical ozone formation		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq		ERROR:#REF!		1.81E-02		ERROR:#REF!												Acidification		molc H+ eq		ERROR:#REF!		1.81E-02		ERROR:#REF!						Acidification		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq		ERROR:#REF!		2.89E-02		ERROR:#REF!												Terrestrial eutrophication		molc N eq		ERROR:#REF!		2.89E-02		ERROR:#REF!						Terrestrial eutrophication		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq		ERROR:#REF!		1.45E-03		ERROR:#REF!												Freshwater eutrophication		kg P eq		ERROR:#REF!		1.45E-03		ERROR:#REF!						Freshwater eutrophication		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq		ERROR:#REF!		2.94E-03		ERROR:#REF!												Marine eutrophication		kg N eq		ERROR:#REF!		2.94E-03		ERROR:#REF!						Marine eutrophication		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe		ERROR:#REF!		2.37E+01		ERROR:#REF!												Freshwater ecotoxicity		CTUe		ERROR:#REF!		2.37E+01		ERROR:#REF!						Freshwater ecotoxicity		ERROR:#REF!		ERROR:#REF!

		Land use		kg C deficit		ERROR:#REF!		3.04E+00		ERROR:#REF!												Water use		m3		ERROR:#REF!		4.99E+00		ERROR:#REF!						Water use		ERROR:#REF!		ERROR:#REF!

		Water use		m3		ERROR:#REF!		4.99E+00		ERROR:#REF!												Abiotic depletion		kg Sb eq		ERROR:#REF!		1.22E-05		ERROR:#REF!						Abiotic depletion		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq		ERROR:#REF!		1.22E-05		ERROR:#REF!												Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		81.51		ERROR:#REF!						Abiotic depletion (fossil fuels)		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		81.51		ERROR:#REF!												NREU		MJ		ERROR:#REF!		89.23		ERROR:#REF!						NREU		ERROR:#REF!		ERROR:#REF!

		NREU		MJ		ERROR:#REF!		89.23		ERROR:#REF!

		IPCC GWP 100a

				MEG production		PTA production		Polymerization 		Stretch blow moulding																														Discussion (PTA, polymerization, moulding data same as petrochemical)

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																														The discussion of bio-MEG production:																														Calculation: 		Compare

		Petrochemical		0.56		1.35		0.32		0.93																																		Ethanol and sugarcane production have low GWP																ERROR:#REF!		ERROR:#REF!		MEG						Results: 		Impact assessment

																																								IPCC GWP 100a				Major contribution comes from the bio-MEG production process (58%)																		ERROR:#REF!		total transport						Product 1: 		1 kg Steam, in chemical industry {RoW}| production | Alloc Def, U (coal india) (of project BIO-SPRI)

																																												Transportation requirements also have significant contribution (27%)																		ERROR:#REF!		all coproducts						Product 2: 		1 kg Steam, in chemical industry {RoW}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

																																												Within bio-MEG production process 48% comes from steam, 30% oxygen, 20% electricity																										Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

																																												Steam is produced from coal based on information from the producer. This is the reason of the high impact																										Indicator: 		Characterization

																																																																						Skip categories: 		Never

																																																																						Exclude infrastructure processes: 		No

																																								NREU				Major contribution from MEG process(51%) and transportation demand (46%)																ERROR:#REF!		ERROR:#REF!		MEG						Exclude long-term emissions: 		No

																																												MEG process contribution from steam (37%), oxygen (37%) and electricity (20%)																		ERROR:#REF!		total transport						Sorted on item: 		Impact category

																																												Major savings achieved by co-product system expansion																		ERROR:#REF!		all coproducts						Sort order: 		Ascending

		NREU



				MEG production		PTA production		Polymerization 		Stretch blow moulding																																																												Impact category		Unit		Steam, in chemical industry {RoW}| production | Alloc Def, U (coal india)		Steam, in chemical industry {RoW}| production | Alloc Def, U

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																														Human toxicity, non-cancer effects																														IPCC GWP 100a		kg CO2 eq		0.56986408		0.17081006

		Petrochemical		17.08		48.32		5.72		18.11																																		Major contribution from sugarcane production and ethanol production :																ERROR:#REF!		ERROR:#REF!		sugarcane production						Ozone depletion		kg CFC-11 eq		2.62E-09		1.01E-08

																																												Sugarcane production 80% comes from arsenic emissions to soil																		ERROR:#REF!		ethanol production						Human toxicity, non-cancer effects		CTUh		6.02E-08		1.27E-08

																																												Ethanol production 90% comes from zinc emissions to air from bagasse burning																										Human toxicity, cancer effects		CTUh		1.55E-08		2.98E-09

																																																																						Particulate matter		kg PM2.5 eq		0.0007154837		0.0001219363

																																								Particulate matter																														Ionizing radiation HH		kBq U235 eq		0.004182102		0.0017988843

																																												Comes from particulates emissions from trash burning of sugarcane cultivation																ERROR:#REF!		ERROR:#REF!		sugarcane production						Photochemical ozone formation		kg NMVOC eq		0.0013924872		0.0003353194

																																																																						Acidification		molc H+ eq		0.00446884		0.0009457013

																																								Terrestrial eutrophication																														Terrestrial eutrophication		molc N eq		0.0047298348		0.0010212719

																																								Marine eutrophication																				terrestrial										Freshwater eutrophication		kg P eq		0.0001590672		2.42E-05

																																												Sugarcane production and transportation make major contribution																ERROR:#REF!		ERROR:#REF!		sugarcane production						Marine eutrophication		kg N eq		0.0004564679		9.69E-05

																																												Sugarcane comes from ammonia and nitrogen oxides emissions to air																		ERROR:#REF!		total transport						Freshwater ecotoxicity		CTUe		1.3102061		0.26125774

		Human toxicity, non-cancer effects		CTUh																																								Transportation nitrogen oxides																marine										Land use		kg C deficit		0.25054206		0.13684593

																																																												ERROR:#REF!		ERROR:#REF!		sugarcane production						Water use		m3		0.017165603		0.017128118

				MEG production		PTA production		Polymerization 		Stretch blow moulding																																																				ERROR:#REF!		total transport						Abiotic depletion		kg Sb eq		4.31E-08		2.41E-08

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																														Water use																				rest from ethanol + MEG processes										Abiotic depletion (fossil fuels)		MJ		4.3137258		2.1522573

		Petrochemical		1.47E-07		5.77E-08		4.02E-07		2.55E-07																																		Water used in ethanol production forms about 70% of water use																										Non-renewable, nuclear		MJ		0.05851001		0.019010753

																																																																						Non renewable, fossil		MJ		4.3141151		2.1523478

		Particulate matter		kg PM2.5 eq																																																																		Non-renewable, biomass		MJ		8.63E-05		5.52E-05

				MEG production		PTA production		Polymerization 		Stretch blow moulding

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical		3.53E-04		3.10E-04		6.06E-04		4.48E-04





		Terrestrial eutrophication		molc N eq



				MEG production		PTA production		Polymerization 		Stretch blow moulding

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical		4.64E-03		9.87E-03		7.22E-03		7.15E-03



		Marine eutrophication		kg N eq



				MEG production		PTA production		Polymerization 		Stretch blow moulding

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical		4.59E-04		9.45E-04		7.12E-04		8.21E-04



		Water use		m3



				MEG production		PTA production		Polymerization 		Stretch blow moulding

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical		3.23E-01		2.56E+00		2.82E-01		1.83E+00



																																																																																																		0



Bio-based carbon	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Sugarcane production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Ethanol production + transport	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Bio-MEG production + transport	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	PTA production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Polymerization	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Stretch Blow Moulding	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	

bio-based PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	petrochemical PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	%

Stretch blow moulding	Bio-based	Petrochemical	0	0.92922938409102107	Polymerization 	Bio-based	Petrochemical	0	0.32450023656300725	PTA production	Bio-based	Petrochemical	0	1.3517113302348716	MEG production	Bio-based	Petrochemical	0	0.56172109915389545	GWP 100a, kg CO2eq/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	18.109697410451314	Polymerization 	Bio-based	Petrochemical	0	5.7184594589474749	PTA production	Bio-based	Petrochemical	0	48.320982428106099	MEG production	Bio-based	Petrochemical	0	17.083897633605559	NREU MJ/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	2.5499285814796594E-7	Polymerization 	Bio-based	Petrochemical	0	4.0201706358191331E-7	PTA production	Bio-based	Petrochemical	0	5.772313241309271E-8	MEG production	Bio-based	Petrochemical	0	1.4715103388567581E-7	Human toxicity, non-cancer effects, CTUh/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	4.48083333804455E-4	Polymerization 	Bio-based	Petrochemical	0	6.0568840313205742E-4	PTA production	Bio-based	Petrochemical	0	3.1029691127430363E-4	MEG production	Bio-based	Petrochemical	0	3.5252811812687125E-4	Particulate matter kg PM2.5eq/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	7.1493876791255849E-3	Polymerization 	Bio-based	Petrochemical	0	7.2162413701234674E-3	PTA production	Bio-based	Petrochemical	0	9.8705486465310091E-3	MEG production	Bio-based	Petrochemical	0	4.6417388369196831E-3	Terrestrial eutrophication molc N eq/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	8.2053972874148254E-4	Polymerization 	Bio-based	Petrochemical	0	7.1194808258006779E-4	PTA production	Bio-based	Petrochemical	0	9.4465839681986562E-4	MEG production	Bio-based	Petrochemical	0	4.589229084776179E-4	Marine eutrophication kg N eq/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	1.8320326870057289	Polymerization 	Bio-based	Petrochemical	0	0.28201574180627431	PTA production	Bio-based	Petrochemical	0	2.5555158540944869	MEG production	Bio-based	Petrochemical	0	0.32276033927362924	Water use m3/kg PET bottle



Comparison (3)

		Bio-based

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total

		IPCC GWP 100a		kg CO2 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!

						Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total		Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding										Bio-based carbon		Sugarcane production		Ethanol production + transport		Bio-MEG production + transport		PTA production		Polymerization		Stretch Blow Moulding

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								IPCC GWP 100a		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Ozone depletion		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Human toxicity, non-cancer effects		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Human toxicity, cancer effects		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Particulate matter		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Ionizing radiation HH		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Photochemical ozone formation		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Acidification		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Terrestrial eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Freshwater eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Marine eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Freshwater ecotoxicity		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Water use		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Abiotic depletion		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								Abiotic depletion (fossil fuels)		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!								NREU		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical

		Impact category		Unit		MEG production		PTA production		Polymerization 		Stretch blow moulding		Total		MEG production + transport		PTA production		Polymerization		Moulding

		IPCC GWP 100a		kg CO2 eq		0.582641012		1.1750047348		0.4394114367		0.9292293841		3.1262865676		19%		38%		14%		30%

		Ozone depletion		kg CFC-11 eq		0.0000000241		0.0000101594		0.0000000714		0.0000001049		0.0000103598		0%		98%		1%		1%

		Human toxicity, non-cancer effects		CTUh		0.0000001472		0.0000000577		0.000000402		0.000000255		0.0000008619		17%		7%		47%		30%

		Human toxicity, cancer effects		CTUh		0.0000000282		0.0000000054		0.0000000693		0.0000000635		0.0000001663		17%		3%		42%		38%

		Particulate matter		kg PM2.5 eq		0.0003525281		0.0003102969		0.0006056884		0.0004480833		0.0017165968		21%		18%		35%		26%

		Ionizing radiation HH		kBq U235 eq		0.0671488529		0.0310576872		0.1017567872		0.417141268		0.6171045953		11%		5%		16%		68%

		Photochemical ozone formation		kg NMVOC eq		0.0018316686		0.0039992985		0.0021489343		0.0020154536		0.009995355		18%		40%		21%		20%

		Acidification		molc H+ eq		0.0027726643		0.0051833125		0.0049326226		0.0052411465		0.0181297459		15%		29%		27%		29%

		Terrestrial eutrophication		molc N eq		0.0046417388		0.0098705486		0.0072162414		0.0071493877		0.0288779165		16%		34%		25%		25%

		Freshwater eutrophication		kg P eq		0.0002132852		0.0000661567		0.0004114153		0.0007576191		0.0014484763		15%		5%		28%		52%

		Marine eutrophication		kg N eq		0.0004589229		0.0009446584		0.0007119481		0.0008205397		0.0029360691		16%		32%		24%		28%

		Freshwater ecotoxicity		CTUe		4.0806746059		0.7694377417		10.2824125802		8.5310792342		23.663604162		17%		3%		43%		36%

		Land use		kg C deficit		0.3696092272		0.0464896118		1.2283193872		1.3939604333		3.0383786595		12%		2%		40%		46%

		Water use		m3		0.3227603393		2.5555158541		0.2820157418		1.832032687		4.9923246222		6%		51%		6%		37%

		Abiotic depletion		kg Sb eq		0.0000027092		0.0000000344		0.0000084759		0.0000010195		0.000012239		22%		0%		69%		8%

		Abiotic depletion (fossil fuels)		MJ		15.776522865		46.1396026722		8.859621545		10.739150112		81.5148971943		19%		57%		11%		13%

		NREU		MJ		15.9533449395		46.3817658473		7.7663416718		18.1096974105		88.211149869		18%		53%		9%		21%

		Comparison

						bio-based PET bottle		petrochemical PET bottle																		bio-based PET bottle		petrochemical PET bottle										bio-based PET bottle		petrochemical PET bottle

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		3.13		ERROR:#REF!												IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		3.13		ERROR:#REF!						IPCC GWP 100a		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq		ERROR:#REF!		1.04E-05		ERROR:#REF!												Ozone depletion		kg CFC-11 eq		ERROR:#REF!		1.04E-05		ERROR:#REF!						Ozone depletion		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		8.62E-07		ERROR:#REF!												Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		8.62E-07		ERROR:#REF!						Human toxicity, non-cancer effects		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh		ERROR:#REF!		1.66E-07		ERROR:#REF!												Human toxicity, cancer effects		CTUh		ERROR:#REF!		1.66E-07		ERROR:#REF!						Human toxicity, cancer effects		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq		ERROR:#REF!		1.72E-03		ERROR:#REF!												Particulate matter		kg PM2.5 eq		ERROR:#REF!		1.72E-03		ERROR:#REF!						Particulate matter		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		6.17E-01		ERROR:#REF!												Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		6.17E-01		ERROR:#REF!						Ionizing radiation HH		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		1.00E-02		ERROR:#REF!												Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		1.00E-02		ERROR:#REF!						Photochemical ozone formation		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq		ERROR:#REF!		1.81E-02		ERROR:#REF!												Acidification		molc H+ eq		ERROR:#REF!		1.81E-02		ERROR:#REF!						Acidification		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq		ERROR:#REF!		2.89E-02		ERROR:#REF!												Terrestrial eutrophication		molc N eq		ERROR:#REF!		2.89E-02		ERROR:#REF!						Terrestrial eutrophication		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq		ERROR:#REF!		1.45E-03		ERROR:#REF!												Freshwater eutrophication		kg P eq		ERROR:#REF!		1.45E-03		ERROR:#REF!						Freshwater eutrophication		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq		ERROR:#REF!		2.94E-03		ERROR:#REF!												Marine eutrophication		kg N eq		ERROR:#REF!		2.94E-03		ERROR:#REF!						Marine eutrophication		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe		ERROR:#REF!		2.37E+01		ERROR:#REF!												Freshwater ecotoxicity		CTUe		ERROR:#REF!		2.37E+01		ERROR:#REF!						Freshwater ecotoxicity		ERROR:#REF!		ERROR:#REF!

		Land use		kg C deficit		ERROR:#REF!		3.04E+00		ERROR:#REF!												Water use		m3		ERROR:#REF!		4.99E+00		ERROR:#REF!						Water use		ERROR:#REF!		ERROR:#REF!

		Water use		m3		ERROR:#REF!		4.99E+00		ERROR:#REF!												Abiotic depletion		kg Sb eq		ERROR:#REF!		1.22E-05		ERROR:#REF!						Abiotic depletion		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq		ERROR:#REF!		1.22E-05		ERROR:#REF!												Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		81.51		ERROR:#REF!						Abiotic depletion (fossil fuels)		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		81.51		ERROR:#REF!												NREU		MJ		ERROR:#REF!		88.21		ERROR:#REF!						NREU		ERROR:#REF!		ERROR:#REF!

		NREU		MJ		ERROR:#REF!		88.21		ERROR:#REF!

		IPCC GWP 100a

				MEG production		PTA production		Polymerization 		Stretch blow moulding																														Discussion (PTA, polymerization, moulding data same as petrochemical)

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																														The discussion of bio-MEG production:																														Calculation: 		Compare

		Petrochemical		0.58		1.18		0.44		0.93																																		Ethanol and sugarcane production have low GWP																ERROR:#REF!		ERROR:#REF!		MEG						Results: 		Impact assessment

																																								IPCC GWP 100a				Major contribution comes from the bio-MEG production process (58%)																		ERROR:#REF!		total transport						Product 1: 		1 kg Steam, in chemical industry {RoW}| production | Alloc Def, U (coal india) (of project BIO-SPRI)

																																												Transportation requirements also have significant contribution (27%)																		ERROR:#REF!		all coproducts						Product 2: 		1 kg Steam, in chemical industry {RoW}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

																																												Within bio-MEG production process 48% comes from steam, 30% oxygen, 20% electricity																										Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

																																												Steam is produced from coal based on information from the producer. This is the reason of the high impact																										Indicator: 		Characterization

																																																																						Skip categories: 		Never

																																																																						Exclude infrastructure processes: 		No

																																								NREU				Major contribution from MEG process(51%) and transportation demand (46%)																ERROR:#REF!		ERROR:#REF!		MEG						Exclude long-term emissions: 		No

																																												MEG process contribution from steam (37%), oxygen (37%) and electricity (20%)																		ERROR:#REF!		total transport						Sorted on item: 		Impact category

																																												Major savings achieved by co-product system expansion																		ERROR:#REF!		all coproducts						Sort order: 		Ascending

		NREU



				MEG production		PTA production		Polymerization 		Stretch blow moulding																																																												Impact category		Unit		Steam, in chemical industry {RoW}| production | Alloc Def, U (coal india)		Steam, in chemical industry {RoW}| production | Alloc Def, U

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																														Human toxicity, non-cancer effects																														IPCC GWP 100a		kg CO2 eq		0.56986408		0.17081006

		Petrochemical		15.95		46.38		7.77		18.11																																		Major contribution from sugarcane production and ethanol production :																ERROR:#REF!		ERROR:#REF!		sugarcane production						Ozone depletion		kg CFC-11 eq		2.62E-09		1.01E-08

																																												Sugarcane production 80% comes from arsenic emissions to soil																		ERROR:#REF!		ethanol production						Human toxicity, non-cancer effects		CTUh		6.02E-08		1.27E-08

																																												Ethanol production 90% comes from zinc emissions to air from bagasse burning																										Human toxicity, cancer effects		CTUh		1.55E-08		2.98E-09

																																																																						Particulate matter		kg PM2.5 eq		0.0007154837		0.0001219363

																																								Particulate matter																														Ionizing radiation HH		kBq U235 eq		0.004182102		0.0017988843

																																												Comes from particulates emissions from trash burning of sugarcane cultivation																ERROR:#REF!		ERROR:#REF!		sugarcane production						Photochemical ozone formation		kg NMVOC eq		0.0013924872		0.0003353194

																																																																						Acidification		molc H+ eq		0.00446884		0.0009457013

																																								Terrestrial eutrophication																														Terrestrial eutrophication		molc N eq		0.0047298348		0.0010212719

																																								Marine eutrophication																				terrestrial										Freshwater eutrophication		kg P eq		0.0001590672		2.42E-05

																																												Sugarcane production and transportation make major contribution																ERROR:#REF!		ERROR:#REF!		sugarcane production						Marine eutrophication		kg N eq		0.0004564679		9.69E-05

																																												Sugarcane comes from ammonia and nitrogen oxides emissions to air																		ERROR:#REF!		total transport						Freshwater ecotoxicity		CTUe		1.3102061		0.26125774

		Human toxicity, non-cancer effects		CTUh																																								Transportation nitrogen oxides																marine										Land use		kg C deficit		0.25054206		0.13684593

																																																												ERROR:#REF!		ERROR:#REF!		sugarcane production						Water use		m3		0.017165603		0.017128118

				MEG production		PTA production		Polymerization 		Stretch blow moulding																																																				ERROR:#REF!		total transport						Abiotic depletion		kg Sb eq		4.31E-08		2.41E-08

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																														Water use																				rest from ethanol + MEG processes										Abiotic depletion (fossil fuels)		MJ		4.3137258		2.1522573

		Petrochemical		1.47E-07		5.77E-08		4.02E-07		2.55E-07																																		Water used in ethanol production forms about 70% of water use																										Non-renewable, nuclear		MJ		0.05851001		0.019010753

																																																																						Non renewable, fossil		MJ		4.3141151		2.1523478

		Particulate matter		kg PM2.5 eq																																																																		Non-renewable, biomass		MJ		8.63E-05		5.52E-05

				MEG production		PTA production		Polymerization 		Stretch blow moulding

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical		3.53E-04		3.10E-04		6.06E-04		4.48E-04





		Terrestrial eutrophication		molc N eq



				MEG production		PTA production		Polymerization 		Stretch blow moulding

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical		4.64E-03		9.87E-03		7.22E-03		7.15E-03



		Marine eutrophication		kg N eq



				MEG production		PTA production		Polymerization 		Stretch blow moulding

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical		4.59E-04		9.45E-04		7.12E-04		8.21E-04



		Water use		m3



				MEG production		PTA production		Polymerization 		Stretch blow moulding

		Bio-based		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Petrochemical		3.23E-01		2.56E+00		2.82E-01		1.83E+00



																																																																																																		0



Bio-based carbon	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Sugarcane production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Ethanol production + transport	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Bio-MEG production + transport	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	PTA production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Polymerization	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Stretch Blow Moulding	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	

bio-based PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	petrochemical PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	%

Stretch blow moulding	Bio-based	Petrochemical	0	0.92922938409102107	Polymerization 	Bio-based	Petrochemical	0	0.43941143669372745	PTA production	Bio-based	Petrochemical	0	1.1750047347976189	MEG production	Bio-based	Petrochemical	0	0.58264101197729079	GWP 100a, kg CO2eq/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	18.109697410451314	Polymerization 	Bio-based	Petrochemical	0	7.7663416717961127	PTA production	Bio-based	Petrochemical	0	46.381765847274437	MEG production	Bio-based	Petrochemical	0	15.953344939510151	NREU MJ/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	2.5499285814796594E-7	Polymerization 	Bio-based	Petrochemical	0	4.0201706358191331E-7	PTA production	Bio-based	Petrochemical	0	5.772313241309271E-8	MEG production	Bio-based	Petrochemical	0	1.4715103388567581E-7	Human toxicity, non-cancer effects, CTUh/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	4.48083333804455E-4	Polymerization 	Bio-based	Petrochemical	0	6.0568840313205742E-4	PTA production	Bio-based	Petrochemical	0	3.1029691127430363E-4	MEG production	Bio-based	Petrochemical	0	3.5252811812687125E-4	Particulate matter kg PM2.5eq/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	7.1493876791255849E-3	Polymerization 	Bio-based	Petrochemical	0	7.2162413701234674E-3	PTA production	Bio-based	Petrochemical	0	9.8705486465310091E-3	MEG production	Bio-based	Petrochemical	0	4.6417388369196831E-3	Terrestrial eutrophication molc N eq/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	8.2053972874148254E-4	Polymerization 	Bio-based	Petrochemical	0	7.1194808258006779E-4	PTA production	Bio-based	Petrochemical	0	9.4465839681986562E-4	MEG production	Bio-based	Petrochemical	0	4.589229084776179E-4	Marine eutrophication kg N eq/kg PET bottle

Stretch blow moulding	Bio-based	Petrochemical	0	1.8320326870057289	Polymerization 	Bio-based	Petrochemical	0	0.28201574180627431	PTA production	Bio-based	Petrochemical	0	2.5555158540944869	MEG production	Bio-based	Petrochemical	0	0.32276033927362924	Water use m3/kg PET bottle



Comparison (2)

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total

		IPCC GWP 100a		kg CO2 eq				0.2019518391		0.030961742		-0.0289805003		-0.041893234		0.1857591415		0.9904777223		-0.0507124564		-0.0028351391		0.106351203		1.1750047348		0.4394114367		0.9292293841				3.9347258737

		Ozone depletion		kg CFC-11 eq				0.0000000156		0.0000000009		-0.0000000052		-0.000000007		0.0000000329		0.000000015		-0.0000000022		-0.0000000001		0.0000000185		0.0000101594		0.0000000714		0.0000001049				0.0000104041

		Human toxicity, non-cancer effects		CTUh				0.000000295		0.0000002098		-0.0000000011		-0.0000000015		0.0000000335		0.0000001239		-0.0000000132		-0.0000000007		0.0000000174		0.0000000577		0.000000402		0.000000255				0.0000013778

		Human toxicity, cancer effects		CTUh				0.000000008		0.0000000023		-0.0000000002		-0.0000000003		0.0000000052		0.000000032		-0.0000000026		-0.0000000001		0.0000000029		0.0000000054		0.0000000693		0.0000000635				0.0000001854

		Particulate matter		kg PM2.5 eq				0.0068499277		0.0006358483		-0.0000066041		-0.0000126763		0.000140506		0.0014335325		-0.0000332898		-0.0000018482		0.0000866534		0.0003102969		0.0006056884		0.0004480833				0.0104561183

		Ionizing radiation HH		kBq U235 eq				0.0026983539		0.0005335178		-0.0019305003		-0.0002679867		0.0151794442		0.0303194341		-0.0060230418		-0.0003283204		0.008784955		0.0310576872		0.1017567872		0.417141268				0.5989215982

		Photochemical ozone formation		kg NMVOC eq				0.0025213251		0.0008133664		-0.0000377626		-0.0001540836		0.0016288264		0.0025143603		-0.0001739733		-0.0000096779		0.0010234983		0.0039992985		0.0021489343		0.0020154536				0.0162895655

		Acidification		molc H+ eq				0.0031600762		0.000727169		-0.0000814732		-0.0003054788		0.0022024873		0.0074963501		-0.0002594714		-0.0000143604		0.0014739958		0.0051833125		0.0049326226		0.0052411465				0.0297563762

		Terrestrial eutrophication		molc N eq				0.0148997111		0.0035093656		-0.0001022534		-0.00054418		0.0059746059		0.0086991215		-0.0004377492		-0.000024292		0.003781359		0.0098705486		0.0072162414		0.0071493877				0.0599918664

		Freshwater eutrophication		kg P eq				0.0000207026		0.0000227478		-0.0000009375		-0.0000010546		0.0000177702		0.0003620979		-0.0000193417		-0.0000010586		0.0000107309		0.0000661567		0.0004114153		0.0007576191				0.0016468482

		Marine eutrophication		kg N eq				0.0007828176		0.0003020234		-0.0000095066		-0.0000500838		0.0005419544		0.0008565961		-0.000043168		-0.0000023934		0.0003423373		0.0009446584		0.0007119481		0.0008205397				0.0051977232

		Freshwater ecotoxicity		CTUe				1.3696920335		0.4774110602		-0.0218194245		-0.0368981519		0.8003111004		3.2463490716		-0.3679928952		-0.0200991228		0.4183219817		0.7694377417		10.2824125802		8.5310792342				25.448205209

		Land use		kg C deficit				7.4300747696		0.1030184873		-0.0716538746		-0.0365043709		0.6565714672		0.5073883657		-0.0337066013		-0.001848498		0.3553505161		0.0464896118		1.2283193872		1.3939604333				11.5774596934

		Water use		m3				0.5641197024		0.4457438054		-0.0020581865		-0.0005204424		0.0180751456		0.2460080023		-0.0298268066		-0.0016434852		0.0102717391		2.5555158541		0.2820157418		1.832032687				5.919733757

		Abiotic depletion		kg Sb eq				0.0000005071		0.0000002657		-0.0000000073		-0.0000000034		0.0000003383		0.0000001691		-0.0000002398		-0.000000013		0.0000001681		0.0000000344		0.0000084759		0.0000010195				0.0000107145

		Abiotic depletion (fossil fuels)		MJ				1.2748769443		0.1025322044		-0.4361962942		-0.6957488294		2.868243622		8.7868341989		-1.5106572782		-0.0842668045		1.6237450163		46.1396026722		8.859621545		10.739150112				77.6677371088

		NREU		MJ				1.3024176113		0.1080039658		-0.4389091611		-0.6990940888		2.9436079159		9.199881323		-1.5677237873		-0.0877885711		1.6703426081		46.3817658473		7.7663416718		18.1096974105				84.6885427453

						Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total		Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total								Bio-based carbon		Sugarcane production		Ethanol production + transport		Bio-MEG production + transport		PTA production		Polymerization		Stretch Blow Moulding

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		0.20		0.15		1.04		1.18		0.44		0.93		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						IPCC GWP 100a		-13%		6%		4%		30%		34%		13%		27%

		Ozone depletion		kg CFC-11 eq				0.00		0.00		0.00		0.00		0.00		0.00		1.04E-05		0%		0%		0%		0%		98%		1%		1%		100%						Ozone depletion		0%		0%		0%		0%		98%		1%		1%

		Human toxicity, non-cancer effects		CTUh				0.00		0.00		0.00		0.00		0.00		0.00		1.38E-06		0%		21%		17%		9%		4%		29%		19%		100%						Human toxicity, non-cancer effects		0%		21%		17%		9%		4%		29%		19%

		Human toxicity, cancer effects		CTUh				0.00		0.00		0.00		0.00		0.00		0.00		1.85E-07		0%		4%		4%		17%		3%		37%		34%		100%						Human toxicity, cancer effects		0%		4%		4%		17%		3%		37%		34%

		Particulate matter		kg PM2.5 eq				0.01		0.00		0.00		0.00		0.00		0.00		1.05E-02		0%		66%		7%		14%		3%		6%		4%		100%						Particulate matter		0%		66%		7%		14%		3%		6%		4%

		Ionizing radiation HH		kBq U235 eq				0.00		0.01		0.03		0.03		0.10		0.42		5.99E-01		0%		0%		2%		5%		5%		17%		70%		100%						Ionizing radiation HH		0%		0%		2%		5%		5%		17%		70%

		Photochemical ozone formation		kg NMVOC eq				0.00		0.00		0.00		0.00		0.00		0.00		1.63E-02		0%		15%		14%		21%		25%		13%		12%		100%						Photochemical ozone formation		0%		15%		14%		21%		25%		13%		12%

		Acidification		molc H+ eq				0.00		0.00		0.01		0.01		0.00		0.01		2.98E-02		0%		11%		9%		29%		17%		17%		18%		100%						Acidification		0%		11%		9%		29%		17%		17%		18%

		Terrestrial eutrophication		molc N eq				0.01		0.01		0.01		0.01		0.01		0.01		6.00E-02		0%		25%		15%		20%		16%		12%		12%		100%						Terrestrial eutrophication		0%		25%		15%		20%		16%		12%		12%

		Freshwater eutrophication		kg P eq				0.00		0.00		0.00		0.00		0.00		0.00		1.65E-03		0%		1%		2%		21%		4%		25%		46%		100%						Freshwater eutrophication		0%		1%		2%		21%		4%		25%		46%

		Marine eutrophication		kg N eq				0.00		0.00		0.00		0.00		0.00		0.00		5.20E-03		0%		15%		15%		22%		18%		14%		16%		100%						Marine eutrophication		0%		15%		15%		22%		18%		14%		16%

		Freshwater ecotoxicity		CTUe				1.37		1.22		3.28		0.77		10.28		8.53		2.54E+01		0%		5%		5%		13%		3%		40%		34%		100%						Freshwater ecotoxicity		0%		5%		5%		13%		3%		40%		34%

		Land use		kg C deficit				7.43		0.65		0.83		0.05		1.23		1.39		1.16E+01		0%		64%		6%		7%		0%		11%		12%		100%						Water use		0%		10%		8%		4%		43%		5%		31%

		Water use		m3				0.56		0.46		0.22		2.56		0.28		1.83		5.92E+00		0%		10%		8%		4%		43%		5%		31%		100%						Abiotic depletion		0%		5%		6%		1%		0%		79%		10%

		Abiotic depletion		kg Sb eq				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0%		5%		6%		1%		0%		79%		10%		100%						Abiotic depletion (fossil fuels)		0%		2%		2%		11%		59%		11%		14%

		Abiotic depletion (fossil fuels)		MJ				1.27		1.84		8.82		46.14		8.86		10.74		77.67		0%		2%		2%		11%		59%		11%		14%		100%						NREU		0%		2%		2%		11%		55%		9%		21%

		NREU		MJ				1.30		1.91		9.21		46.38		7.77		18.11		84.69		0%		2%		2%		11%		55%		9%		21%		100%

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade, at plant/RER (of project Industry data 2.0)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No														kg PETb/kg moulded plastic		1.0218870621

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total												PET bottle grade		Moulding		Total

		IPCC GWP 100a		kg CO2 eq		2.15												2.1970571835		0.9292293841		3.1262865676

		Ozone depletion		kg CFC-11 eq		1.07E-05												0.0000108907		1.05E-07		0.0000109956

		Human toxicity, non-cancer effects		CTUh		1.43E-07												0.0000001463		2.55E-07		0.0000004013

		Human toxicity, cancer effects		CTUh		5.28E-09												0.0000000054		6.35E-08		0.0000000689

		Particulate matter		kg PM2.5 eq		0.000418989												0.0004281594		0.0004480833		0.0008762427

		Ionizing radiation HH		kBq U235 eq		0.95836162												0.9793373403		0.417141268		1.3964786083

		Photochemical ozone formation		kg NMVOC eq		0.0078640327												0.0080361533		0.0020154536		0.0100516069

		Acidification		molc H+ eq		0.0095456864												0.0097546134		0.0052411465		0.01499576

		Terrestrial eutrophication		molc N eq		0.01829914												0.0186996544		0.0071493877		0.0258490421

		Freshwater eutrophication		kg P eq		5.98E-05												0.0000611279		7.58E-04		0.000818747

		Marine eutrophication		kg N eq		0.0017199296												0.0017575738		0.0008205397		0.0025781135

		Freshwater ecotoxicity		CTUe		2.7500422												2.8102325443		8.5310792342		11.3413117785

		Land use		kg C deficit		0.15038186												0.1536732771		1.3939604333		1.5476337104

		Water use		m3		2.3991199												2.4516295862		1.832032687		4.2836622732

		Abiotic depletion		kg Sb eq		4.83E-08												0.0000000493		1.02E-06		0.0000010688

		Abiotic depletion (fossil fuels)		MJ		63.534361												64.9249415033		10.739150112		75.6640916153

		NREU		MJ		68.6												70.1014524586		18.1096974105		88.211149869

		* Marked red, from PlasticsEurope PET bottle grade Eco-profile 2011

						bio-based PET bottle		petrochemical PET bottle																		bio-based PET bottle		petrochemical PET bottle										bio-based PET bottle		petrochemical PET bottle

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		3.13		ERROR:#REF!												IPCC GWP 100a		kg CO2 eq		3.48		3.13		11%		90%				IPCC GWP 100a		100		90

		Ozone depletion		kg CFC-11 eq		1.04E-05		1.10E-05		-5%												Ozone depletion		kg CFC-11 eq		1.04E-05		1.10E-05		-5%		106%				Ozone depletion		94.620526451		100		9.46E-01

		Human toxicity, non-cancer effects		CTUh		1.38E-06		4.01E-07		243%												Human toxicity, non-cancer effects		CTUh		1.38E-06		4.01E-07		243%		29%				Human toxicity, non-cancer effects		100		29

		Human toxicity, cancer effects		CTUh		1.85E-07		6.89E-08		169%												Human toxicity, cancer effects		CTUh		1.85E-07		6.89E-08		169%		37%				Human toxicity, cancer effects		100		37

		Particulate matter		kg PM2.5 eq		1.05E-02		8.76E-04		1093%												Particulate matter		kg PM2.5 eq		1.05E-02		8.76E-04		1093%		8%				Particulate matter		100		8

		Ionizing radiation HH		kBq U235 eq		5.99E-01		1.40E+00		-57%												Ionizing radiation HH		kBq U235 eq		5.99E-01		1.40E+00		-57%		233%				Ionizing radiation HH		42.8879894498		100		4.29E-01

		Photochemical ozone formation		kg NMVOC eq		1.63E-02		1.01E-02		62%												Photochemical ozone formation		kg NMVOC eq		1.63E-02		1.01E-02		62%		62%				Photochemical ozone formation		100		62

		Acidification		molc H+ eq		2.98E-02		1.50E-02		98%												Acidification		molc H+ eq		2.98E-02		1.50E-02		98%		50%				Acidification		100		50

		Terrestrial eutrophication		molc N eq		6.00E-02		2.58E-02		132%												Terrestrial eutrophication		molc N eq		6.00E-02		2.58E-02		132%		43%				Terrestrial eutrophication		100		43

		Freshwater eutrophication		kg P eq		1.65E-03		8.19E-04		101%												Freshwater eutrophication		kg P eq		1.65E-03		8.19E-04		101%		50%				Freshwater eutrophication		100		50

		Marine eutrophication		kg N eq		5.20E-03		2.58E-03		102%												Marine eutrophication		kg N eq		5.20E-03		2.58E-03		102%		50%				Marine eutrophication		100		50

		Freshwater ecotoxicity		CTUe		2.54E+01		1.13E+01		124%												Freshwater ecotoxicity		CTUe		25.45		11.34		124%		45%				Freshwater ecotoxicity		100		45

		Land use		kg C deficit		1.16E+01		1.55E+00		648%												Water use		m3		5.92		4.28		38%		72%				Water use		100		72

		Water use		m3		5.92E+00		4.28E+00		38%												Abiotic depletion		kg Sb eq		0.00		0.00		903%		10%				Abiotic depletion		100		10

		Abiotic depletion		kg Sb eq		1.07E-05		1.07E-06		903%												Abiotic depletion (fossil fuels)		MJ		77.67		75.66		3%		97%				Abiotic depletion (fossil fuels)		100		97

		Abiotic depletion (fossil fuels)		MJ		77.67		75.66		3%												NREU		MJ		84.6885427453		88.211149869		-4%		104%				NREU		102.6480797571		100		1.0264807976

		NREU		MJ		84.69		88.21		-4%

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U		Purified terephthalic acid {GLO}| market for | Alloc Def, U		Steam, in chemical industry {GLO}| market for | Alloc Def, U		Ethylene glycol {GLO}| market for | Alloc Def, U		Chemical factory, organics {GLO}| market for | Alloc Def, U		Nitrogen, liquid {RER}| market for | Alloc Def, U		Polyethylene terephthalate, granulate, amorphous {GLO}| market for | Alloc Def, U		Heat, district or industrial, other than natural gas {RER}| market group for | Alloc Def, U		Heat, district or industrial, natural gas {RER}| market group for | Alloc Def, U		Electricity, medium voltage {RER}| market group for | Alloc Def, U		Average incineration residue {GLO}| market for | Alloc Def, U		Hazardous waste, for underground deposit {GLO}| market for | Alloc Def, U		Municipal solid waste {CH}| market for | Alloc Def, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Alloc Def, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		3.1901904		0		0.39045049		0.019123323		0.15822569		0.068700454		0.010336116		2.3970821		0.038828518		0.012906483		0.093233361		0.0006744566		0.0001107934		2.17E-05		0.0004157655		8.12E-05

		Ozone depletion		kg CFC-11 eq		1.59E-07		0		1.43E-08		1.87E-09		5.68E-09		8.23E-09		1.18E-09		1.12E-07		3.35E-09		1.97E-09		1.06E-08		3.41E-11		7.06E-12		1.87E-13		1.65E-12		1.98E-13

		Human toxicity, non-cancer effects		CTUh		8.19E-07		0		6.03E-08		1.12E-09		3.47E-08		1.68E-07		2.68E-09		5.18E-07		6.45E-09		3.82E-10		2.40E-08		4.16E-09		2.08E-11		4.15E-11		1.65E-10		1.59E-11

		Human toxicity, cancer effects		CTUh		1.97E-07		0		2.19E-08		2.70E-10		6.71E-09		1.92E-08		6.93E-10		1.30E-07		1.10E-09		1.12E-10		6.22E-09		1.07E-08		1.91E-11		1.24E-12		9.63E-12		1.11E-12

		Particulate matter		kg PM2.5 eq		0.0021473802		8.32E-07		0.0002411327		1.02E-05		0.0001051968		8.93E-05		4.05E-06		0.0016236829		3.50E-05		1.54E-06		3.61E-05		2.13E-07		9.98E-08		1.59E-09		7.42E-09		9.91E-10

		Ionizing radiation HH		kBq U235 eq		0.23512896		0		0.018500281		0.0004288627		0.011750294		0.0075200705		0.0049113773		0.14393348		0.002900349		0.0003102954		0.044849355		1.96E-05		4.10E-06		1.00E-07		7.17E-07		7.75E-08

		Photochemical ozone formation		kg NMVOC eq		0.0090526317		1.00E-06		0.0010665441		3.23E-05		0.0004818754		0.0002498724		2.17E-05		0.0068843853		0.0001075637		1.55E-05		0.0001896881		1.57E-06		4.42E-07		1.58E-08		1.33E-07		2.20E-08

		Acidification		molc H+ eq		0.015994648		0		0.0017517491		8.71E-05		0.0007356315		0.0007159551		5.81E-05		0.01179989		0.0002985833		2.16E-05		0.0005230779		2.11E-06		5.77E-07		1.36E-08		1.19E-07		1.95E-08

		Terrestrial eutrophication		molc N eq		0.025275001		0		0.0027708584		9.45E-05		0.0012876432		0.0009084914		7.68E-05		0.01902356		0.0003914259		4.44E-05		0.0006694022		5.96E-06		1.27E-06		5.79E-08		5.26E-07		9.10E-08

		Freshwater eutrophication		kg P eq		0.0009838984		0		8.06E-05		2.02E-06		4.91E-05		0.0001039234		8.81E-06		0.0006458534		9.19E-06		6.88E-07		8.03E-05		3.36E-06		3.72E-08		1.13E-09		1.72E-09		2.15E-10

		Marine eutrophication		kg N eq		0.0024496207		0		0.0002652369		8.95E-06		0.0001254001		8.99E-05		8.84E-06		0.0018325603		3.57E-05		4.18E-06		7.78E-05		5.34E-07		1.20E-07		1.28E-08		3.58E-07		1.06E-08

		Freshwater ecotoxicity		CTUe		23.422547		0		2.020797		0.024528147		0.95656531		3.8433494		0.091153236		14.966136		0.090182292		0.010443281		0.82209764		0.57838764		0.0006541459		0.0031958709		0.01369656		0.0013597402

		Land use		kg C deficit		2.6778518		0		0.22578267		0.017012168		0.10305431		0.26960575		0.0088020052		1.8989773		0.069700216		0.0082970648		0.074589852		0.0016386134		0.0003455852		3.76E-06		4.02E-05		2.34E-06

		Water use		m3		1.5120374		0.068560571		0.19660514		0.000977388		0.078645287		0.019315135		0.013563245		1.1064845		0.0039380953		0.0011207774		0.022671594		9.38E-05		2.62E-05		2.43E-06		2.76E-05		5.53E-06

		Abiotic depletion		kg Sb eq		1.56E-05		0		9.92E-07		3.04E-09		6.31E-07		4.50E-06		5.97E-09		9.37E-06		1.23E-08		2.04E-09		4.25E-08		1.26E-09		1.36E-10		1.39E-11		1.85E-11		2.40E-12

		Abiotic depletion (fossil fuels)		MJ		71.743958		0		10.25826		0.27212181		3.7824589		0.71236712		0.12039288		54.891158		0.39927328		0.22074111		1.0818345		0.0040251324		0.0011576349		1.50E-05		0.0001374868		1.48E-05

		Non-renewable, nuclear		MJ		4.9615053		0		0.49890529		0.0034637964		0.25013249		0.12448685		0.085867495		3.1540254		0.055729628		0.0034153259		0.78526251		0.0001531048		5.49E-05		1.05E-06		6.64E-06		8.42E-07

		Non renewable, fossil		MJ		71.778818		0		10.260689		0.27214297		3.7839971		0.71313936		0.12156451		54.909234		0.39937494		0.220757		1.0925685		0.0040259743		0.0011579341		1.50E-05		0.0001375368		1.48E-05

		Non-renewable, biomass		MJ		0.0031086934		0		0.0002678262		4.76E-06		0.0001825764		0.0001897048		1.46E-05		0.0021826166		0.0001300638		1.68E-06		0.0001317982		2.88E-07		2.80E-06		6.73E-10		6.62E-09		7.57E-10

						76.7434319934

						bio-based PET bottle		petrochemical PET bottle														bio-based PET bottle		petrochemical PET bottle

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		4.12		ERROR:#REF!								IPCC GWP 100a		kg CO2 eq		3.25		4.12		-21%

		Ozone depletion		kg CFC-11 eq		0.00		0.00		3836%								Ozone depletion		kg CFC-11 eq		1.04E-05		2.64E-07		3833%

		Human toxicity, non-cancer effects		CTUh		0.00		0.00		28%								Human toxicity, non-cancer effects		CTUh		1.31E-06		1.07E-06		22%

		Human toxicity, cancer effects		CTUh		0.00		0.00		-29%								Human toxicity, cancer effects		CTUh		1.90E-07		2.60E-07		-27%

		Particulate matter		kg PM2.5 eq		0.01		0.00		303%								Particulate matter		kg PM2.5 eq		9.50E-03		2.60E-03		266%

		Ionizing radiation HH		kBq U235 eq		0.60		0.65		-8%								Ionizing radiation HH		kBq U235 eq		7.16E-01		6.52E-01		10%

		Photochemical ozone formation		kg NMVOC eq		0.02		0.01		47%								Photochemical ozone formation		kg NMVOC eq		1.61E-02		1.11E-02		46%

		Acidification		molc H+ eq		0.03		0.02		40%								Acidification		molc H+ eq		2.74E-02		2.12E-02		29%

		Terrestrial eutrophication		molc N eq		0.06		0.03		85%								Terrestrial eutrophication		molc N eq		5.99E-02		3.24E-02		85%

		Freshwater eutrophication		kg P eq		0.00		0.00		-5%								Freshwater eutrophication		kg P eq		1.59E-03		1.74E-03		-8%

		Marine eutrophication		kg N eq		0.01		0.00		59%								Marine eutrophication		kg N eq		5.18E-03		3.27E-03		58%

		Freshwater ecotoxicity		CTUe		25.45		31.95		-20%								Freshwater ecotoxicity		CTUe		24.48		31.95		-23%

		Land use		kg C deficit		11.58		4.07		184%								Water use		m3		83.78		3.34		2405%

		Water use		m3		5.92		3.34		77%								Abiotic depletion		kg Sb eq		1.04E-05		1.66E-05		-37%

		Abiotic depletion		kg Sb eq		0.00		0.00		-35%								Abiotic depletion (fossil fuels)		MJ		76.48		82.48		-7%

		Abiotic depletion (fossil fuels)		MJ		77.67		82.48		-6%								NREU		MJ		84.69		94.85		-11%

		NREU		MJ		84.69		94.85		-11%



Bio-based carbon	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	-0.13174183176315094	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Sugarcane production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	5.8087234456949528E-2	1.4959290354978705E-3	0.21407554638210022	4.3157396617509294E-2	0.65511192313767863	4.5053541876825583E-3	0.15478160399726973	0.10619828856173873	0.24836218709491967	1.257103950060197E-2	0.15060779099869107	5.3822736113184652E-2	9.5294776007115237E-2	4.7323932417951999E-2	1.6414498372219224E-2	1.537891158709854E-2	Ethanol production + transport	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	4.1949890554980537E-2	2.0747880966981262E-3	0.17472267285957557	3.7781647585166979E-2	7.2404879391869445E-2	2.2564681144082444E-2	0.13814650825613392	8.5450736253961379E-2	0.14731227201340813	2.3393746762379451E-2	0.15090979921949832	4.7901397140467483E-2	7.7915720717591244E-2	5.5371612906443789E-2	2.3675605486075727E-2	2.259583846522431E-2	Bio-MEG production + transport	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0.30007811500444564	3.0027088499730219E-3	9.2459113819900601E-2	0.17398250709108731	0.14202669197894152	5.4686668581240522E-2	0.20591141020437875	0.29225716298343651	0.2003344807678826	0.21400180188433304	0.2218994708028931	0.12875481820027462	3.7976277109347478E-2	7.8820252884080795E-3	0.11350472487803299	0.10880706260869011	PTA production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0.33796560512122342	0.97648246104918401	4.1894594741966031E-2	2.9039500452087214E-2	2.9676109602512251E-2	5.1856014635668302E-2	0.24551290234729364	0.17419165834447176	0.16453144805955985	4.017172012718695E-2	0.18174465181258384	3.0235442357174094E-2	0.43169439015234629	3.214462079728881E-3	0.59406394971398813	0.54767462449754611	Polymerization	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0.12638753504679298	6.8629069351921852E-3	0.29177803168386757	0.37373880251364872	5.7926697892355293E-2	0.16990001288117426	0.13192090808942658	0.16576691153032952	0.12028699565661842	0.24981982922616414	0.13697306540940499	0.40405256464011791	4.763993675772351E-2	0.79106091318838856	0.1140708082250641	9.1704750371649074E-2	Stretch Blow Moulding	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0.26727345157875876	1.0081206033454674E-2	0.18507004051258996	0.34230014574050049	4.2853697996642848E-2	0.69648726857015197	0.12372666710549728	0.17613524232606212	0.11917261640761145	0.46004186249933454	0.1578652217569286	0.33523304154878125	0.30947889925587629	9.5147054119078631E-2	0.13827041332461976	0.21383881246979169	

bio-based PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	100	94.620526451043816	100	100	100	42.887989449846216	100	100	100	100	100	100	100	100	100	102.64807975710599	petrochemical PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	89.921112681272376	100	29.123889656577756	37.140078321637731	8.3801914824666497	100	61.705801288725013	50.395114823736343	43.087577790230476	49.715994846482076	49.600823775957203	44.566254026069593	72.36241440962992	9.9749001709621776	97.420234491115579	100	%



Comparison

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		EoL		Total

		IPCC GWP 100a		kg CO2 eq				0.2011862838		0.0292021293		-0.0272248332		-0.0358953537		0.1844603614		0.7571560267		-0.0507124564		-0.0028351391		0.1046916571		1.1750047348		0.4394114367		0.9292293841				3.7036742314

		Ozone depletion		kg CFC-11 eq				0.0000000156		0.0000000006		-0.0000000039		-0.000000005		0.0000000267		0.0000000148		-0.0000000022		-0.0000000001		0.0000000147		0.0000101594		0.0000000714		0.0000001049				0.0000103967

		Human toxicity, non-cancer effects		CTUh				0.0000002927		0.0000001554		-0.0000000009		-0.0000000003		0.0000000277		0.0000001177		-0.0000000132		-0.0000000007		0.0000000147		0.0000000577		0.000000402		0.000000255				0.0000013079

		Human toxicity, cancer effects		CTUh				0.000000008		0.0000000018		-0.0000000003		-0.0000000002		0.0000000098		0.0000000305		-0.0000000026		-0.0000000001		0.0000000053		0.0000000054		0.0000000693		0.0000000635				0.0000001903

		Particulate matter		kg PM2.5 eq				0.006841842		0.0006348756		-0.000004642		-0.0000021423		0.0001168324		0.0005108203		-0.0000332898		-0.0000018482		0.0000726775		0.0003102969		0.0006056884		0.0004480833				0.0094991941

		Ionizing radiation HH		kBq U235 eq				0.0045921841		0.0008491804		-0.0009183447		-0.0000843535		0.0187353125		0.1385748899		-0.0060230418		-0.0003283204		0.0110671215		0.0310576872		0.1017567872		0.417141268				0.7164203705

		Photochemical ozone formation		kg NMVOC eq				0.0025209053		0.0008091767		-0.000042571		-0.000049991		0.002059158		0.0016425492		-0.0001739733		-0.0000096779		0.0012297347		0.0039992985		0.0021489343		0.0020154536				0.0161489972

		Acidification		molc H+ eq				0.003133315		0.0007399789		-0.000068456		-0.0000434931		0.0024095051		0.0046200653		-0.0002594714		-0.0000143604		0.0015688224		0.0051833125		0.0049326226		0.0052411465				0.0274429875

		Terrestrial eutrophication		molc N eq				0.0149009538		0.0034884708		-0.0001065509		-0.0001609315		0.0076568797		0.0057291285		-0.0004377492		-0.000024292		0.0045877896		0.0098705486		0.0072162414		0.0071493877				0.0598698765

		Freshwater eutrophication		kg P eq				0.0000262491		0.0000146784		-0.0000008371		-0.000000186		0.0000216895		0.000304457		-0.0000193417		-0.0000010586		0.0000131371		0.0000661567		0.0004114153		0.0007576191				0.001593979

		Marine eutrophication		kg N eq				0.0007839027		0.0002999289		-0.0000098692		-0.0000147144		0.0006957899		0.0005752361		-0.000043168		-0.0000023934		0.0004161973		0.0009446584		0.0007119481		0.0008205397				0.0051780562

		Freshwater ecotoxicity		CTUe				1.3072328443		0.4485879341		-0.0158119233		-0.0046652223		0.6192684995		2.6049452928		-0.3679928952		-0.0200991228		0.3264622469		0.7694377417		10.2824125802		8.5310792342				24.4808572102

		Land use		kg C deficit				10.8552660795		0.0258911628		-0.0586587303		-0.0223417384		0.4326537691		0.2806631976		-0.0337066013		-0.001848498		0.2482379891		0.0464896118		1.2283193872		1.3939604333				14.3949260625

		Water use		m3				2.4509520428		1.6630636575		-0.4428548404		-0.0630450707		9.594383611		60.4764758493		-0.0298268066		-0.0016434852		5.4653198107		2.5555158541		0.2820157418		1.832032687				83.7823890512

		Abiotic depletion		kg Sb eq				0.0000004566		0.000000051		-0.0000000048		-0.0000000008		0.0000003769		0.0000000775		-0.0000002398		-0.000000013		0.0000001845		0.0000000344		0.0000084759		0.0000010195				0.0000104178

		Abiotic depletion (fossil fuels)		MJ				1.2726753109		0.0800644505		-0.3876243283		-0.6073108336		2.7903479317		7.6161959167		-1.5106572782		-0.0842668045		1.5684130642		46.1396026722		8.859621545		10.739150112				76.4762117587

		NREU		MJ				1.3192897528		0.0892738305		-0.3968328482		-0.6081961351		2.9811473074		9.0242721523		-1.5677237873		-0.0877885711		1.6810865442		46.3817658473		7.7663416718		18.1096974105				84.6923331748

						Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total		Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total								Bio-based carbon		Sugarcane production		Ethanol production + transport		Bio-MEG production + transport		PTA production		Polymerization		Stretch Blow Moulding

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		0.20		0.15		0.81		1.18		0.44		0.93		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!						IPCC GWP 100a		-14%		6%		5%		25%		36%		14%		29%

		Ozone depletion		kg CFC-11 eq				0.00		0.00		0.00		0.00		0.00		0.00		1.04E-05		0%		0%		0%		0%		98%		1%		1%		100%						Ozone depletion		0%		0%		0%		0%		98%		1%		1%

		Human toxicity, non-cancer effects		CTUh				0.00		0.00		0.00		0.00		0.00		0.00		1.31E-06		0%		22%		14%		9%		4%		31%		19%		100%						Human toxicity, non-cancer effects		0%		22%		14%		9%		4%		31%		19%

		Human toxicity, cancer effects		CTUh				0.00		0.00		0.00		0.00		0.00		0.00		1.90E-07		0%		4%		6%		17%		3%		36%		33%		100%						Human toxicity, cancer effects		0%		4%		6%		17%		3%		36%		33%

		Particulate matter		kg PM2.5 eq				0.01		0.00		0.00		0.00		0.00		0.00		9.50E-03		0%		72%		8%		6%		3%		6%		5%		100%						Particulate matter		0%		72%		8%		6%		3%		6%		5%

		Ionizing radiation HH		kBq U235 eq				0.00		0.02		0.14		0.03		0.10		0.42		7.16E-01		0%		1%		3%		20%		4%		14%		58%		100%						Ionizing radiation HH		0%		1%		3%		20%		4%		14%		58%

		Photochemical ozone formation		kg NMVOC eq				0.00		0.00		0.00		0.00		0.00		0.00		1.61E-02		0%		16%		17%		17%		25%		13%		12%		100%						Photochemical ozone formation		0%		16%		17%		17%		25%		13%		12%

		Acidification		molc H+ eq				0.00		0.00		0.01		0.01		0.00		0.01		2.74E-02		0%		11%		11%		22%		19%		18%		19%		100%						Acidification		0%		11%		11%		22%		19%		18%		19%

		Terrestrial eutrophication		molc N eq				0.01		0.01		0.01		0.01		0.01		0.01		5.99E-02		0%		25%		18%		16%		16%		12%		12%		100%						Terrestrial eutrophication		0%		25%		18%		16%		16%		12%		12%

		Freshwater eutrophication		kg P eq				0.00		0.00		0.00		0.00		0.00		0.00		1.59E-03		0%		2%		2%		19%		4%		26%		48%		100%						Freshwater eutrophication		0%		2%		2%		19%		4%		26%		48%

		Marine eutrophication		kg N eq				0.00		0.00		0.00		0.00		0.00		0.00		5.18E-03		0%		15%		19%		18%		18%		14%		16%		100%						Marine eutrophication		0%		15%		19%		18%		18%		14%		16%

		Freshwater ecotoxicity		CTUe				1.31		1.05		2.54		0.77		10.28		8.53		2.45E+01		0%		5%		4%		10%		3%		42%		35%		100%						Freshwater ecotoxicity		0%		5%		4%		10%		3%		42%		35%

		Land use		kg C deficit				10.86		0.38		0.49		0.05		1.23		1.39		1.44E+01		0%		75%		3%		3%		0%		9%		10%		100%						Water use		0%		3%		13%		79%		3%		0%		2%

		Water use		m3				2.45		10.75		65.91		2.56		0.28		1.83		8.38E+01		0%		3%		13%		79%		3%		0%		2%		100%						Abiotic depletion		0%		4%		4%		0%		0%		81%		10%

		Abiotic depletion		kg Sb eq				0.00		0.00		0.00		0.00		0.00		0.00		0.00		0%		4%		4%		0%		0%		81%		10%		100%						Abiotic depletion (fossil fuels)		0%		2%		2%		10%		60%		12%		14%

		Abiotic depletion (fossil fuels)		MJ				1.27		1.88		7.59		46.14		8.86		10.74		76.48		0%		2%		2%		10%		60%		12%		14%		100%						NREU		0%		2%		2%		11%		55%		9%		21%

		NREU		MJ				1.32		2.07		9.05		46.38		7.77		18.11		84.69		0%		2%		2%		11%		55%		9%		21%		100%

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade, at plant/RER (of project Industry data 2.0)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total												PET bottle grade		Moulding		Total

		IPCC GWP 100a		kg CO2 eq		2.2002512												2.2002512		0.9292293841		3.1294805841

		Ozone depletion		kg CFC-11 eq		1.07E-05												1.07E-05		1.05E-07		0.0000107624

		Human toxicity, non-cancer effects		CTUh		1.43E-07												1.43E-07		2.55E-07		0.0000003981

		Human toxicity, cancer effects		CTUh		5.28E-09												5.28E-09		6.35E-08		0.0000000687

		Particulate matter		kg PM2.5 eq		0.000418989												4.19E-04		0.0004480833		0.0008670723

		Ionizing radiation HH		kBq U235 eq		0.95836162												9.58E-01		0.417141268		1.375502888

		Photochemical ozone formation		kg NMVOC eq		0.0078640327												7.86E-03		0.0020154536		0.0098794863

		Acidification		molc H+ eq		0.0095456864												9.55E-03		0.0052411465		0.0147868329

		Terrestrial eutrophication		molc N eq		0.01829914												1.83E-02		0.0071493877		0.0254485277

		Freshwater eutrophication		kg P eq		5.98E-05												5.98E-05		7.58E-04		0.0008174377

		Marine eutrophication		kg N eq		0.0017199296												1.72E-03		0.0008205397		0.0025404693

		Freshwater ecotoxicity		CTUe		2.7500422												2.75E+00		8.5310792342		11.2811214342

		Land use		kg C deficit		0.15038186												1.50E-01		1.3939604333		1.5443422933

		Water use		m3		2.3991199												2.40E+00		1.832032687		4.231152587

		Abiotic depletion		kg Sb eq		4.83E-08												4.83E-08		1.02E-06		0.0000010677

		Abiotic depletion (fossil fuels)		MJ		63.534361												6.35E+01		10.739150112		74.273511112

		Non-renewable, nuclear		MJ		3.795456												68.6		18.1096974105		86.7096974105

		Non renewable, fossil		MJ		63.53437

		Non-renewable, biomass		MJ		0

						67.329826

						bio-based PET bottle		petrochemical PET bottle																		bio-based PET bottle		petrochemical PET bottle										bio-based PET bottle		petrochemical PET bottle

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		3.13		ERROR:#REF!												IPCC GWP 100a		kg CO2 eq		3.25		3.13		4%		96%				IPCC GWP 100a		100		96

		Ozone depletion		kg CFC-11 eq		0.00		0.00		-3%												Ozone depletion		kg CFC-11 eq		1.04E-05		1.08E-05		-3%		104%				Ozone depletion		96.602458213		100		9.66E-01

		Human toxicity, non-cancer effects		CTUh		0.00		0.00		228%												Human toxicity, non-cancer effects		CTUh		1.31E-06		3.98E-07		228%		30%				Human toxicity, non-cancer effects		100		30

		Human toxicity, cancer effects		CTUh		0.00		0.00		177%												Human toxicity, cancer effects		CTUh		1.90E-07		6.87E-08		177%		36%				Human toxicity, cancer effects		100		36

		Particulate matter		kg PM2.5 eq		0.01		0.00		996%												Particulate matter		kg PM2.5 eq		9.50E-03		8.67E-04		996%		9%				Particulate matter		100		9

		Ionizing radiation HH		kBq U235 eq		0.72		1.38		-48%												Ionizing radiation HH		kBq U235 eq		7.16E-01		1.38E+00		-48%		192%				Ionizing radiation HH		52.0842505523		100		5.21E-01

		Photochemical ozone formation		kg NMVOC eq		0.02		0.01		63%												Photochemical ozone formation		kg NMVOC eq		1.61E-02		9.88E-03		63%		61%				Photochemical ozone formation		100		61

		Acidification		molc H+ eq		0.03		0.01		86%												Acidification		molc H+ eq		2.74E-02		1.48E-02		86%		54%				Acidification		100		54

		Terrestrial eutrophication		molc N eq		0.06		0.03		135%												Terrestrial eutrophication		molc N eq		5.99E-02		2.54E-02		135%		43%				Terrestrial eutrophication		100		43

		Freshwater eutrophication		kg P eq		0.00		0.00		95%												Freshwater eutrophication		kg P eq		1.59E-03		8.17E-04		95%		51%				Freshwater eutrophication		100		51

		Marine eutrophication		kg N eq		0.01		0.00		104%												Marine eutrophication		kg N eq		5.18E-03		2.54E-03		104%		49%				Marine eutrophication		100		49

		Freshwater ecotoxicity		CTUe		24.48		11.28		117%												Freshwater ecotoxicity		CTUe		24.48		11.28		117%		46%				Freshwater ecotoxicity		100		46

		Land use		kg C deficit		14.39		1.54		832%												Water use		m3		83.78		4.23		1880%		5%				Water use		100		5

		Water use		m3		83.78		4.23		1880%												Abiotic depletion		kg Sb eq		1.04E-05		1.07E-06		876%		10%				Abiotic depletion		100		10

		Abiotic depletion		kg Sb eq		0.00		0.00		876%												Abiotic depletion (fossil fuels)		MJ		76.48		74.27		3%		97%				Abiotic depletion (fossil fuels)		100		97

		Abiotic depletion (fossil fuels)		MJ		76.48		74.27		3%												NREU		MJ		84.69		86.71		-2%		102%				NREU		97.6734271992		100		0.976734272

		NREU		MJ		84.69		86.71		-2%

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U		Purified terephthalic acid {GLO}| market for | Alloc Def, U		Steam, in chemical industry {GLO}| market for | Alloc Def, U		Ethylene glycol {GLO}| market for | Alloc Def, U		Chemical factory, organics {GLO}| market for | Alloc Def, U		Nitrogen, liquid {RER}| market for | Alloc Def, U		Polyethylene terephthalate, granulate, amorphous {GLO}| market for | Alloc Def, U		Heat, district or industrial, other than natural gas {RER}| market group for | Alloc Def, U		Heat, district or industrial, natural gas {RER}| market group for | Alloc Def, U		Electricity, medium voltage {RER}| market group for | Alloc Def, U		Average incineration residue {GLO}| market for | Alloc Def, U		Hazardous waste, for underground deposit {GLO}| market for | Alloc Def, U		Municipal solid waste {CH}| market for | Alloc Def, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Alloc Def, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		3.1901904		0		0.39045049		0.019123323		0.15822569		0.068700454		0.010336116		2.3970821		0.038828518		0.012906483		0.093233361		0.0006744566		0.0001107934		2.17E-05		0.0004157655		8.12E-05

		Ozone depletion		kg CFC-11 eq		1.59E-07		0		1.43E-08		1.87E-09		5.68E-09		8.23E-09		1.18E-09		1.12E-07		3.35E-09		1.97E-09		1.06E-08		3.41E-11		7.06E-12		1.87E-13		1.65E-12		1.98E-13

		Human toxicity, non-cancer effects		CTUh		8.19E-07		0		6.03E-08		1.12E-09		3.47E-08		1.68E-07		2.68E-09		5.18E-07		6.45E-09		3.82E-10		2.40E-08		4.16E-09		2.08E-11		4.15E-11		1.65E-10		1.59E-11

		Human toxicity, cancer effects		CTUh		1.97E-07		0		2.19E-08		2.70E-10		6.71E-09		1.92E-08		6.93E-10		1.30E-07		1.10E-09		1.12E-10		6.22E-09		1.07E-08		1.91E-11		1.24E-12		9.63E-12		1.11E-12

		Particulate matter		kg PM2.5 eq		0.0021473802		8.32E-07		0.0002411327		1.02E-05		0.0001051968		8.93E-05		4.05E-06		0.0016236829		3.50E-05		1.54E-06		3.61E-05		2.13E-07		9.98E-08		1.59E-09		7.42E-09		9.91E-10

		Ionizing radiation HH		kBq U235 eq		0.23512896		0		0.018500281		0.0004288627		0.011750294		0.0075200705		0.0049113773		0.14393348		0.002900349		0.0003102954		0.044849355		1.96E-05		4.10E-06		1.00E-07		7.17E-07		7.75E-08

		Photochemical ozone formation		kg NMVOC eq		0.0090526317		1.00E-06		0.0010665441		3.23E-05		0.0004818754		0.0002498724		2.17E-05		0.0068843853		0.0001075637		1.55E-05		0.0001896881		1.57E-06		4.42E-07		1.58E-08		1.33E-07		2.20E-08

		Acidification		molc H+ eq		0.015994648		0		0.0017517491		8.71E-05		0.0007356315		0.0007159551		5.81E-05		0.01179989		0.0002985833		2.16E-05		0.0005230779		2.11E-06		5.77E-07		1.36E-08		1.19E-07		1.95E-08

		Terrestrial eutrophication		molc N eq		0.025275001		0		0.0027708584		9.45E-05		0.0012876432		0.0009084914		7.68E-05		0.01902356		0.0003914259		4.44E-05		0.0006694022		5.96E-06		1.27E-06		5.79E-08		5.26E-07		9.10E-08

		Freshwater eutrophication		kg P eq		0.0009838984		0		8.06E-05		2.02E-06		4.91E-05		0.0001039234		8.81E-06		0.0006458534		9.19E-06		6.88E-07		8.03E-05		3.36E-06		3.72E-08		1.13E-09		1.72E-09		2.15E-10

		Marine eutrophication		kg N eq		0.0024496207		0		0.0002652369		8.95E-06		0.0001254001		8.99E-05		8.84E-06		0.0018325603		3.57E-05		4.18E-06		7.78E-05		5.34E-07		1.20E-07		1.28E-08		3.58E-07		1.06E-08

		Freshwater ecotoxicity		CTUe		23.422547		0		2.020797		0.024528147		0.95656531		3.8433494		0.091153236		14.966136		0.090182292		0.010443281		0.82209764		0.57838764		0.0006541459		0.0031958709		0.01369656		0.0013597402

		Land use		kg C deficit		2.6778518		0		0.22578267		0.017012168		0.10305431		0.26960575		0.0088020052		1.8989773		0.069700216		0.0082970648		0.074589852		0.0016386134		0.0003455852		3.76E-06		4.02E-05		2.34E-06

		Water use		m3		1.5120374		0.068560571		0.19660514		0.000977388		0.078645287		0.019315135		0.013563245		1.1064845		0.0039380953		0.0011207774		0.022671594		9.38E-05		2.62E-05		2.43E-06		2.76E-05		5.53E-06

		Abiotic depletion		kg Sb eq		1.56E-05		0		9.92E-07		3.04E-09		6.31E-07		4.50E-06		5.97E-09		9.37E-06		1.23E-08		2.04E-09		4.25E-08		1.26E-09		1.36E-10		1.39E-11		1.85E-11		2.40E-12

		Abiotic depletion (fossil fuels)		MJ		71.743958		0		10.25826		0.27212181		3.7824589		0.71236712		0.12039288		54.891158		0.39927328		0.22074111		1.0818345		0.0040251324		0.0011576349		1.50E-05		0.0001374868		1.48E-05

		Non-renewable, nuclear		MJ		4.9615053		0		0.49890529		0.0034637964		0.25013249		0.12448685		0.085867495		3.1540254		0.055729628		0.0034153259		0.78526251		0.0001531048		5.49E-05		1.05E-06		6.64E-06		8.42E-07

		Non renewable, fossil		MJ		71.778818		0		10.260689		0.27214297		3.7839971		0.71313936		0.12156451		54.909234		0.39937494		0.220757		1.0925685		0.0040259743		0.0011579341		1.50E-05		0.0001375368		1.48E-05

		Non-renewable, biomass		MJ		0.0031086934		0		0.0002678262		4.76E-06		0.0001825764		0.0001897048		1.46E-05		0.0021826166		0.0001300638		1.68E-06		0.0001317982		2.88E-07		2.80E-06		6.73E-10		6.62E-09		7.57E-10

						76.7434319934

						bio-based PET bottle		petrochemical PET bottle														bio-based PET bottle		petrochemical PET bottle

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		4.12		ERROR:#REF!								IPCC GWP 100a		kg CO2 eq		3.25		4.12		-21%

		Ozone depletion		kg CFC-11 eq		0.00		0.00		3833%								Ozone depletion		kg CFC-11 eq		1.04E-05		2.64E-07		3833%

		Human toxicity, non-cancer effects		CTUh		0.00		0.00		22%								Human toxicity, non-cancer effects		CTUh		1.31E-06		1.07E-06		22%

		Human toxicity, cancer effects		CTUh		0.00		0.00		-27%								Human toxicity, cancer effects		CTUh		1.90E-07		2.60E-07		-27%

		Particulate matter		kg PM2.5 eq		0.01		0.00		266%								Particulate matter		kg PM2.5 eq		9.50E-03		2.60E-03		266%

		Ionizing radiation HH		kBq U235 eq		0.72		0.65		10%								Ionizing radiation HH		kBq U235 eq		7.16E-01		6.52E-01		10%

		Photochemical ozone formation		kg NMVOC eq		0.02		0.01		46%								Photochemical ozone formation		kg NMVOC eq		1.61E-02		1.11E-02		46%

		Acidification		molc H+ eq		0.03		0.02		29%								Acidification		molc H+ eq		2.74E-02		2.12E-02		29%

		Terrestrial eutrophication		molc N eq		0.06		0.03		85%								Terrestrial eutrophication		molc N eq		5.99E-02		3.24E-02		85%

		Freshwater eutrophication		kg P eq		0.00		0.00		-8%								Freshwater eutrophication		kg P eq		1.59E-03		1.74E-03		-8%

		Marine eutrophication		kg N eq		0.01		0.00		58%								Marine eutrophication		kg N eq		5.18E-03		3.27E-03		58%

		Freshwater ecotoxicity		CTUe		24.48		31.95		-23%								Freshwater ecotoxicity		CTUe		24.48		31.95		-23%

		Land use		kg C deficit		14.39		4.07		254%								Water use		m3		83.78		3.34		2405%

		Water use		m3		83.78		3.34		2405%								Abiotic depletion		kg Sb eq		1.04E-05		1.66E-05		-37%

		Abiotic depletion		kg Sb eq		0.00		0.00		-37%								Abiotic depletion (fossil fuels)		MJ		76.48		82.48		-7%

		Abiotic depletion (fossil fuels)		MJ		76.48		82.48		-7%								NREU		MJ		84.69		94.85		-11%

		NREU		MJ		84.69		94.85		-11%



Bio-based carbon	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	-0.14112028904594001	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Sugarcane production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	6.1986485859311567E-2	1.4970081718215374E-3	0.22379238770529433	4.2048922586181647E-2	0.72025499517624547	6.4099016267273852E-3	0.1561029011260614	0.11417543512056731	0.24888900196361455	1.6467679523716972E-2	0.15138937983895351	5.3398164660819765E-2	2.9253785557090253E-2	4.3825777222255981E-2	1.6641453356971255E-2	1.5577440168545913E-2	Ethanol production + transport	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	4.6382825919903899E-2	1.7612674173995712E-3	0.13910621392396924	5.8496877180483471E-2	7.8419667157328302E-2	2.5936999427198314E-2	0.17188514607538508	0.110685284098703	0.1816918407437163	2.2173954875586911E-2	0.18754822725148376	4.2783603494287774E-2	0.12832705630863173	4.0534815940448943E-2	2.4523667911892685E-2	2.4387002661397962E-2	Bio-MEG production + transport	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0.24904124195181104	2.6071133435538029E-3	9.0619137096150923E-2	0.17342579938709873	5.7726982522259787E-2	0.20000917782197605	0.16648914400766143	0.21553979584254584	0.1646049316358906	0.18644781521642922	0.18266932621315191	0.10388997002283291	0.78668472115071841	8.8533873789807115E-4	9.9242427464685284E-2	0.10685555585461506	PTA production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0.36202475131845974	0.97717842165522062	4.4134894484184825E-2	2.8297023100335394E-2	3.2665603834345247E-2	4.3351206132869732E-2	0.24764995954524907	0.18887566559731639	0.16486669462935741	4.1504137364690268E-2	0.18243494306064442	3.1430179714892169E-2	3.0501826016594305E-2	3.3060131688034673E-3	0.60331966779134671	0.54765011316337997	Polymerization	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0.13538482985171385	6.8677982804649486E-3	0.30738076643264634	0.36418310795908598	6.3762083040133172E-2	0.1420350278002826	0.13306920833555591	0.17974072953244893	0.12053209045861966	0.2581058634232859	0.13749330799882459	0.4200184859504375	3.3660503716826918E-3	0.81359111772352555	0.11584807015502292	9.1700646099366886E-2	Stretch Blow Moulding	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	0.2863001541447398	1.0088391131539368E-2	0.1949666003577544	0.33354826978681473	4.7170668269688062E-2	0.58225768719094584	0.12480364091008703	0.19098308980841849	0.11941544056880153	0.47530054959629076	0.15846481563694176	0.34847959615672974	2.1866560595282619E-2	9.7856937207067951E-2	0.14042471332008102	0.21382924205269421	bio-based PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	100	96.602458213048251	100	100	100	52.084250552295998	100	100	100	100	100	100	100	100	100	97.673427199201186	petrochemical PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	96.420839564245469	100	30.441724811850445	36.129751726696313	9.1278511052001097	100	61.177088722723802	53.882008877925792	42.506397484963422	51.282839544614703	49.062219623147421	46.081398773414911	5.0501694149826193	10.248857981000487	97.11975711658225	100	%



Sensitivity (upd)

				1.		Stretch Blow Moulding

						Variation of Electricity used

						Base		6.1		MJ		Conservative value based on survey of product literature												CalRecycle				http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf

						Min		1.8		MJ		Minimum value based on survey of product literature												CalRecycle				http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf



				2.		Phase out trash burning

						Sugarcane production

						Basecase								Phase-out

														removing trash burning related emissions from the list of air emissions listed in the inventory table

						Dinitrogen monoxide		4.13E-05		kg				ERROR:#REF!		from fertilizers and residues (stillage, filtercake)

						Nitrogen oxides		2.12E-04		kg				ERROR:#REF!		from fertilizers and residues (stillage, filtercake)

						Methane, biogenic		2.21E-04		kg				0

						Carbon monoxide, biogenic		7.53E-03		kg				0

						Particulates, < 10 um		6.39E-04		kg				0

						Particulates, < 2.5 um		3.19E-04		kg				0

						VOC, volatile organic compounds		5.73E-04		kg				0

						Sulfur oxides		3.28E-05		kg				0







		Phase-out Trash Burning





				Impact category		Unit		Total		Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3) (sens)		Ammonia, liquid {RoW}| market for | Alloc Def, U		Urea, as N {GLO}| market for | Alloc Def, U		Ammonium nitrate, as N {RoW}| ammonium nitrate production | Alloc Def, U		Nitrogen fertiliser, as N {RoW}| monoammonium phosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| single superphosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| triple superphosphate production | Alloc Def, U		Phosphate rock, as P2O5, beneficiated, dry {GLO}| market for | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| monoammonium phosphate production | Alloc Def, U		Potassium chloride, as K2O {GLO}| market for | Alloc Def, U		Lime {GLO}| market for | Alloc Def, U		Pesticide, unspecified {GLO}| market for | Alloc Def, U		Triazine-compound, unspecified {GLO}| market for | Alloc Def, U		Phenoxy-compound {GLO}| market for | Alloc Def, U		Glyphosate {GLO}| market for | Alloc Def, U		[sulfonyl]urea-compound {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U		Gypsum, mineral {GLO}| market for | Alloc Def, U		Operation, lorry 20-28t, fleet average/CH U

				IPCC GWP 100a		kg CO2 eq		0.03069715		0.012169322		0.0002299643		0.0012639855		0.0023488328		2.29E-05		0.0003626457		0.0001520548		7.56E-07		3.36E-05		0.0004734285		0.0002137276		0.0003704101		6.03E-05		1.23E-05		2.66E-05		6.41E-05		9.58E-07		2.47E-05		0.01286655

				Ozone depletion		kg CFC-11 eq		3.06E-09		0		3.39E-11		1.75E-10		1.38E-10		4.05E-12		3.70E-11		2.04E-11		7.39E-14		5.94E-12		6.18E-11		1.46E-11		6.00E-10		1.33E-11		2.30E-12		5.84E-12		3.36E-11		1.78E-13		3.95E-12		1.91E-09

				Human toxicity, non-cancer effects		CTUh		5.80E-08		5.59E-08		3.10E-11		2.89E-10		3.56E-10		2.06E-11		2.92E-10		1.27E-10		1.08E-13		3.02E-11		3.14E-10		3.12E-11		1.17E-10		1.67E-11		3.61E-12		8.20E-12		2.06E-11		2.22E-13		5.48E-12		5.17E-10

				Human toxicity, cancer effects		CTUh		1.57E-09		1.24E-09		4.03E-12		3.86E-11		4.37E-11		2.87E-12		4.75E-11		2.08E-11		3.29E-14		4.22E-12		4.36E-11		8.94E-12		1.80E-11		2.79E-12		6.15E-13		1.45E-12		3.33E-12		2.88E-14		1.09E-12		8.94E-11

				Particulate matter		kg PM2.5 eq		1.94E-05		7.12E-06		2.40E-07		2.30E-06		1.64E-06		4.76E-08		8.20E-07		2.90E-07		1.07E-09		7.00E-08		3.11E-07		2.21E-07		4.00E-07		4.76E-08		1.08E-08		2.51E-08		6.74E-08		5.54E-10		8.67E-08		5.67E-06

				Ionizing radiation HH		kBq U235 eq		0.0005309117		0		1.04E-05		6.81E-05		5.22E-05		2.81E-06		4.43E-05		2.00E-05		1.52E-07		4.13E-06		2.95E-05		1.34E-05		3.20E-05		4.62E-06		1.04E-06		3.23E-06		5.63E-06		7.57E-08		2.01E-06		0.000237276

				Photochemical ozone formation		kg NMVOC eq		0.0001543717		7.25E-06		4.45E-07		2.58E-06		5.14E-06		1.06E-07		1.41E-06		6.71E-07		3.69E-09		1.56E-07		1.68E-06		8.18E-07		1.35E-06		1.55E-07		3.97E-08		7.49E-08		1.98E-07		5.91E-09		2.57E-07		0.0001320248

				Acidification		molc H+ eq		0.0004702424		0.000325485		1.32E-06		1.10E-05		1.32E-05		3.85E-07		4.44E-06		2.21E-06		7.08E-09		5.65E-07		3.07E-06		1.55E-06		3.97E-06		3.42E-07		7.06E-08		1.66E-07		6.01E-07		5.52E-09		2.79E-07		0.0001015622

				Terrestrial eutrophication		molc N eq		0.0020593415		0.001461885		1.18E-06		2.49E-05		4.32E-05		3.69E-07		4.75E-06		2.20E-06		1.39E-08		5.42E-07		5.75E-06		3.16E-06		4.31E-06		5.86E-07		1.02E-07		2.47E-07		6.40E-07		2.09E-08		1.07E-06		0.0005043576

				Freshwater eutrophication		kg P eq		4.07E-06		1.85E-06		2.09E-08		2.30E-07		2.33E-07		2.93E-08		4.63E-07		2.99E-07		3.17E-10		4.30E-08		2.51E-07		5.92E-08		2.07E-07		2.20E-08		5.00E-09		3.65E-08		2.61E-08		7.64E-11		3.77E-09		2.89E-07

				Marine eutrophication		kg N eq		7.44E-05		2.24E-05		1.21E-07		9.73E-07		2.22E-06		3.28E-08		4.68E-07		2.18E-07		1.41E-09		4.83E-08		5.46E-07		2.71E-07		7.05E-07		8.54E-08		1.04E-08		2.94E-08		1.23E-07		1.92E-09		8.57E-08		4.60E-05

				Freshwater ecotoxicity		CTUe		0.26949227		0.21990804		0.0008067199		0.0072032013		0.008513204		0.0004114295		0.0064553858		0.0026435443		2.97E-06		0.0006046056		0.007429742		0.0008188882		0.0042233231		0.0003985759		9.85E-05		0.0002313076		0.0005489142		5.22E-06		0.0001378869		0.0090508083

				Land use		kg C deficit		1.4618963		1.4259		0.0004453285		0.0022897598		0.0019724582		0.0001801484		0.0007162702		0.0009535138		1.64E-06		0.0002647324		0.0022752997		0.0002557734		0.000398686		5.11E-05		1.23E-05		3.51E-05		6.97E-05		3.95E-06		9.91E-06		0.026060523

				Water use		m3		0.0057044255		0		0.0002737146		0.0029378537		0.0009354725		6.90E-05		0.000303621		0.0003386907		2.80E-07		0.0001014446		0.0003096791		0.00022304		6.67E-05		4.80E-05		1.22E-05		2.63E-05		5.53E-05		9.53E-08		2.93E-06		0

				Abiotic depletion		kg Sb eq		9.98E-08		0		5.43E-10		6.02E-09		8.48E-09		9.88E-10		1.05E-08		5.46E-09		7.35E-12		1.45E-09		7.69E-09		1.64E-10		5.67E-08		3.03E-10		5.98E-11		1.25E-10		4.57E-10		2.45E-12		5.40E-11		7.09E-10

				Abiotic depletion (fossil fuels)		MJ		0.25083703		0		0.0043271674		0.022038274		0.016162164		0.0004422		0.0050756749		0.0024449594		8.81E-06		0.0006498237		0.0070670186		0.0025119285		0.0056515699		0.0008959631		0.0002032716		0.0003617773		0.0008877479		1.53E-05		0.0003589698		0.18173441

				Non-renewable, nuclear		MJ		0.0053954216		0		4.21E-05		0.0005321531		0.0003922853		2.13E-05		0.0004981955		0.0001891429		8.90E-07		3.13E-05		0.0003508235		0.0001673725		0.0005186698		8.05E-05		1.75E-05		4.60E-05		8.98E-05		2.92E-07		1.28E-05		0.0024043269

				Non renewable, fossil		MJ		0.25085362		0		0.0043273447		0.022041339		0.016164553		0.0004423084		0.005077138		0.0024456792		8.82E-06		0.0006499828		0.007069345		0.0025130139		0.0056550486		0.000896445		0.0002033805		0.00036213		0.0008883162		1.53E-05		0.000359052		0.18173442

				Non-renewable, biomass		MJ		6.72E-06		0		7.06E-08		7.14E-07		5.60E-07		1.93E-07		1.74E-06		1.30E-06		1.65E-08		2.83E-07		5.20E-07		2.65E-07		5.49E-07		7.76E-08		1.75E-08		8.80E-08		9.31E-08		7.39E-10		3.66E-08		1.99E-07



																																								kg sugarcane/kg eth		14.9637204597

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total																		kg eth/kg MEG		1.029				Sugarcane production

				IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																		kg MEG/kg PETb		0.3230120733				0.16

				Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																		kg PTA/kg PETb		0.8645399667				1.56E-08		+

				Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																		kg PETb/kg moulded plastic		1.0218870621				2.95E-07		+

				Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								8.00E-09		+

				Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								9.85E-05

				Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								2.70E-03		+

				Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								7.85E-04

				Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								2.39E-03

				Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								1.05E-02

				Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								2.07E-05		+

				Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								3.78E-04

				Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								1.37E+00		+

				Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								7.43E+00		+

				Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								2.90E-02		+

				Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								5.07E-07		+

				Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								1.27		+

				NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!																								0.03

																																														1.27

				Base																																										0.00

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total						1.30		+

				IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Variation

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

				IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		0.16		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Particulate matter		kg PM2.5 eq				9.85E-05		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Photochemical ozone formation		kg NMVOC eq				7.85E-04		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Acidification		molc H+ eq				2.39E-03		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Terrestrial eutrophication		molc N eq				1.05E-02		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Marine eutrophication		kg N eq				3.78E-04		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

								IPCC GWP 100a				Particulate matter				Photochemical ozone formation				Acidification				Terrestrial eutrophication				Marine eutrophication

								Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out

						Bio-based carbon		-14.2013501233		-14.2013501233		0		0		0		0		0		0		0		0		0		0

						Sugarcane production		6.2616188806		4.8374166853		68.0838733864		0.9790190029		16.2319388124		5.0510977889		11.5792637866		8.7575326543		25.9460831868		18.2263181741		15.8145224097		7.6365501525

						Ethanol production + transport		4.5220647071		4.5220647071		7.5248279938		7.5248279938		14.4874172384		14.4874172384		9.3170675234		9.3170675234		15.3895260646		15.3895260646		15.8462352398		15.8462352398

						MEG production + transport		22.6346512429		22.6346512429		10.8333347748		10.8333347748		16.7239701712		16.7239701712		22.8317033086		22.8317033086		16.4599561325		16.4599561325		18.2958035805		18.2958035805

						PTA production		41.9104938933		41.9104938933		3.0841514537		3.0841514537		25.7469255761		25.7469255761		18.9928783031		18.9928783031		17.1883920891		17.1883920891		19.0840389172		19.0840389172

						Polymerization		10.0612940638		10.0612940638		6.0201526381		6.0201526381		13.8345389185		13.8345389185		18.0742913139		18.0742913139		12.5662301582		12.5662301582		14.3828128355		14.3828128355

						Moulding		28.8112273356		28.8112273356		4.4536597533		4.4536597533		12.9752092835		12.9752092835		19.2047957645		19.2047957645		12.4498123688		12.4498123688		16.5765870172		16.5765870172

		Stretch Blow Moulding

																																		new

				Calculation: 		Compare																												Calculation: 		Analyze

				Results: 		Impact assessment																												Results: 		Impact assessment

				Product 1: 		1 kg Stretch blow moulding {RER}| production - revised -min | Alloc Def, U (of project BIO-SPRI)																												Product: 		1 kg Stretch blow moulding {RER}| production - revised -min | Alloc Def, U (of project BIO-SPRI)

				Product 2: 		1 kg Stretch blow moulding {RER}| production - revised | Alloc Def, U (of project BIO-SPRI)																												Method: 		ILCD 2011 Midpoint+my3 V1.10 / EC-JRC Global, equal weighting

				Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting																												Indicator: 		Characterization

				Indicator: 		Characterization																												Skip categories: 		Never

				Skip categories: 		Never																												Exclude infrastructure processes: 		No

				Exclude infrastructure processes: 		No																												Exclude long-term emissions: 		No

				Exclude long-term emissions: 		No																												Sorted on item: 		Impact category

				Sorted on item: 		Impact category																												Sort order: 		Ascending

				Sort order: 		Ascending

																																		Impact category		Unit		Total		Stretch blow moulding {RER}| production - revised -min | Alloc Def, U		Lubricating oil {GLO}| market for | Alloc Def, U		Solid bleached board {GLO}| market for | Alloc Def, U		Electricity, medium voltage {RER}| market group for | Alloc Def, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Alloc Def, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Alloc Def, U

				Impact category		Unit		Stretch blow moulding {RER}| production - revised -min | Alloc Def, U		Stretch blow moulding {RER}| production - revised | Alloc Def, U																								IPCC GWP 100a		kg CO2 eq		0.31045397		0		0.0022903824		0.044283842		0.2469629		0.01415288		0.0027639714

				IPCC GWP 100a		kg CO2 eq		0.32009086		0.9093269																								Ozone depletion		kg CFC-11 eq		3.50E-08		0		1.86E-09		5.00E-09		2.81E-08		5.60E-11		6.72E-12

				Ozone depletion		kg CFC-11 eq		3.56E-08		1.03E-07																								Human toxicity, non-cancer effects		CTUh		8.99E-08		0		5.85E-10		1.96E-08		6.36E-08		5.60E-09		5.39E-10

				Human toxicity, non-cancer effects		CTUh		9.76E-08		2.50E-07																								Human toxicity, cancer effects		CTUh		1.90E-08		0		1.05E-10		2.11E-09		1.65E-08		3.27E-10		3.78E-11

				Human toxicity, cancer effects		CTUh		2.28E-08		6.21E-08																								Particulate matter		kg PM2.5 eq		0.0001989129		0		2.14E-06		0.0001010479		9.54E-05		2.52E-07		3.37E-08

				Particulate matter		kg PM2.5 eq		0.0002104985		0.0004384862																								Ionizing radiation HH		kBq U235 eq		0.12427835		0		0.0007572528		0.0048412087		0.11865286		2.44E-05		2.63E-06

				Ionizing radiation HH		kBq U235 eq		0.12475833		0.40820683																								Photochemical ozone formation		kg NMVOC eq		0.0007371273		0		3.05E-05		0.0001995603		0.0005018363		4.53E-06		7.48E-07

				Photochemical ozone formation		kg NMVOC eq		0.0007734549		0.0019722861																								Acidification		molc H+ eq		0.0017398632		0		2.24E-05		0.0003289296		0.0013838479		4.05E-06		6.63E-07

				Acidification		molc H+ eq		0.0018230313		0.0051288903																								Terrestrial eutrophication		molc N eq		0.0025401185		0		2.73E-05		0.0007208983		0.0017709616		1.79E-05		3.09E-06

				Terrestrial eutrophication		molc N eq		0.0027656296		0.0069962601																								Freshwater eutrophication		kg P eq		0.000229562		0		6.52E-07		1.64E-05		0.0002124893		5.84E-08		7.31E-09

				Freshwater eutrophication		kg P eq		0.0002337789		0.0007413922																								Marine eutrophication		kg N eq		0.0002993473		0		2.59E-06		7.83E-05		0.0002059093		1.22E-05		3.60E-07

				Marine eutrophication		kg N eq		0.0003110708		0.0008029652																								Freshwater ecotoxicity		CTUe		2.9672054		0		0.014134061		0.26625134		2.1749306		0.46566043		0.04622892

				Freshwater ecotoxicity		CTUe		3.1526907		8.3483583																								Land use		kg C deficit		0.75605327		0		0.025644899		0.53162867		0.19733392		0.0013660526		7.97E-05

				Land use		kg C deficit		0.89269542		1.3641042																								Water use		m3		1.6468392		1.5498989		0.000701118		0.035133051		0.059979668		0.0009385188		0.0001879617

				Water use		m3		1.6495089		1.7927937																								Abiotic depletion		kg Sb eq		2.13E-07		0		9.86E-09		9.02E-08		1.12E-07		6.29E-10		8.16E-11

				Abiotic depletion		kg Sb eq		7.29E-07		9.98E-07																								Abiotic depletion (fossil fuels)		MJ		3.5736282		0		0.1571647		0.54919749		2.862087		0.0046743237		0.0005047138

				Abiotic depletion (fossil fuels)		MJ		3.6719286		10.509136																								Non-renewable, nuclear		MJ		2.1451386		0		0.0024544943		0.064949813		2.0774801		0.0002255941		2.86E-05

				Non-renewable, nuclear		MJ		2.1515209		7.11439																								Non renewable, fossil		MJ		3.6026035		0		0.15718407		0.5497539		2.8904846		0.0046760226		0.0005048702

				Non renewable, fossil		MJ		3.7009429		10.60599																								Non-renewable, biomass		MJ		0.0005974481		0		2.56E-06		0.000245952		0.0003486836		2.25E-07		2.57E-08

				Non-renewable, biomass		MJ		0.0006059946		0.0014389609																								IPCC GTP 100a		kg CO2 eq		0.29172638		0		0.0021051743		0.041615214		0.23137689		0.01386778		0.0027613261

								5.8530697946

				Base

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

				IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Variation

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

				IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.3270967085		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000000364		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000000997		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000000233		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0002151057		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.1274889233		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0007903836		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0018629321		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0028261611		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0002388957		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0003178792		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		3.2216938371		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Land use		kg C deficit				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.9122339001		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		1.6856118037		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		0.0000007449		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		3.7522963292		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

				NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		5.9811762965		ERROR:#REF!				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

				IPCC GWP 100a		Base		-14.2013501233		6.2616188806		4.5220647071		22.6346512429		41.9104938933		10.0612940638		28.8112273356		100

						Min		-14.2013501233		6.2616188806		4.5220647071		22.6346512429		41.9104938933		10.0612940638		10.141798991		81.3305716554

				Ozone depletion		Base		0		0.1496055765		0.207496391		0.2918225667		97.6565205885		0.6863488482		1.0082060291		100

						Min		0		0.1496055765		0.207496391		0.2918225667		97.6565205885		0.6863488482		0.3494792977		99.3412732686

				Human toxicity, non-cancer effects		Base		0		21.9186117868		17.889378791		7.0793615394		4.2894733758		29.8743574502		18.9488170569		100

						Min		0		21.9186117868		17.889378791		7.0793615394		4.2894733758		29.8743574502		7.4113392688		88.4625222119

				Human toxicity, cancer effects		Base		0		4.5109066077		3.9490214053		13.6628209179		3.0352729589		39.064008103		35.7779700072		100

						Min		0		4.5109066077		3.9490214053		13.6628209179		3.0352729589		39.064008103		13.1252595249		77.3472895176

				Particulate matter		Base		0		68.0838733864		7.5248279938		10.8333347748		3.0841514537		6.0201526381		4.4536597533		100

						Min		0		68.0838733864		7.5248279938		10.8333347748		3.0841514537		6.0201526381		2.1380116523		97.684351899

				Ionizing radiation HH		Base		0		0.4518459909		2.2630319668		5.1936840845		5.2006858911		17.0394236059		69.8513284608		100

						Min		0		0.4518459909		2.2630319668		5.1936840845		5.2006858911		17.0394236059		21.348332904		51.4970044432

				Photochemical ozone formation		Base		0		16.2319388124		14.4874172384		16.7239701712		25.7469255761		13.8345389185		12.9752092835		100

						Min		0		16.2319388124		14.4874172384		16.7239701712		25.7469255761		13.8345389185		5.0883792761		92.1131699927

				Acidification		Base		0		11.5792637866		9.3170675234		22.8317033086		18.9928783031		18.0742913139		19.2047957645		100

						Min		0		11.5792637866		9.3170675234		22.8317033086		18.9928783031		18.0742913139		6.8262221306		87.6214263661

				Terrestrial eutrophication		Base		0		25.9460831868		15.3895260646		16.4599561325		17.1883920891		12.5662301582		12.4498123688		100

						Min		0		25.9460831868		15.3895260646		16.4599561325		17.1883920891		12.5662301582		4.9214250341		92.4716126654

				Freshwater eutrophication		Base		0		1.3270657673		2.4695682946		17.0258509207		4.2407403769		26.37230951		48.5644651306		100

						Min		0		1.3270657673		2.4695682946		17.0258509207		4.2407403769		26.37230951		15.3135525137		66.7490873832

				Marine eutrophication		Base		0		15.8145224097		15.8462352398		18.2958035805		19.0840389172		14.3828128355		16.5765870172		100

						Min		0		15.8145224097		15.8462352398		18.2958035805		19.0840389172		14.3828128355		6.4218129418		89.8452259246

				Freshwater ecotoxicity		Base		0		5.5326971322		4.9240142843		10.4405314148		3.1080460491		41.5344998873		34.4602112323		100

						Min		0		5.5326971322		4.9240142843		10.4405314148		3.1080460491		41.5344998873		13.0136231423		78.5534119101

				Water use		Base		0		0.5388722989		8.5728376073		4.0974911877		47.4980638784		5.2416821041		34.0510529236		100

						Min		0		0.5388722989		8.5728376073		4.0974911877		47.4980638784		5.2416821041		31.3296029832		97.2785500596

				Abiotic depletion		Base		0		4.738251639		5.5440156885		0.6653854267		0.321844136		79.2040191548		9.5264839551		100

						Min		0		4.738251639		5.5440156885		0.6653854267		0.321844136		79.2040191548		6.9605144611		97.434030506

				Abiotic depletion (fossil fuels)		Base		0		1.6925940729		2.4413289175		8.5883340028		61.2573770731		11.762502195		14.2578637387		100

						Min		0		1.6925940729		2.4413289175		8.5883340028		61.2573770731		11.762502195		4.9817470853		90.7238833466

				NREU		Base		0		1.5650892636		2.2995453752		8.222793357		58.5387709655		7.6117383749		21.7620626638		100

						Min		0		1.5650892636		2.2995453752		8.222793357		58.5387709655		7.6117383749		7.1874604207		85.4253977569



Moulding	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	28.811227335561085	28.811227335561085	4.4536597533053088	4.4536597533053088	12.97520928345936	12.97520928345936	19.204795764463281	19.204795764463281	12.449812368762892	12.449812368762892	16.576587017202236	16.576587017202236	Polymerization	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	10.061294063796376	10.061294063796376	6.0201526380586525	6.0201526380586525	13.834538918475921	13.834538918475921	18.074291313901224	18.074291313901224	12.56623015815107	12.56623015815107	14.382812835546424	14.382812835546424	PTA production	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	41.910493893331115	41.910493893331115	3.0841514536677788	3.0841514536677788	25.746925576112268	25.746925576112268	18.992878303059236	18.992878303059236	17.188392089137256	17.188392089137256	19.084038917204968	19.084038917204968	MEG production + transport	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	22.634651242899956	22.634651242899956	10.833334774760825	10.833334774760825	16.723970171209846	16.723970171209846	22.831703308599323	22.831703308599323	16.459956132544288	16.459956132544288	18.295803580535026	18.295803580535026	Bio-based carbon	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	-14.201350123294617	-14.201350123294617	0	0	0	0	0	0	0	0	0	0	Ethanol production + transport	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	4.5220647070640636	4.5220647070640636	7.5248279938376488	7.5248279938376488	14.487417238384106	14.487417238384106	9.3170675233792224	9.3170675233792224	15.389526064554845	15.389526064554845	15.846235239803702	15.846235239803702	Sugarcane production	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	6.2616188806420254	4.8374166853256462	68.083873386369788	0.97901900290716204	16.2319388123585	5.0510977888757616	11.579263786597711	8.7575326543179699	25.946083186849663	18.226318174050217	15.814522409707642	7.6365501524863006	%

Bio-based carbon	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	-14.201350123294617	-14.201350123294617	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Sugarcane production	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	6.2616188806420254	6.2616188806420254	0.14960557654823908	0.14960557654823908	21.918611786797936	21.918611786797936	4.5109066076775264	4.5109066076775264	68.083873386369788	68.083873386369788	0.45184599085272542	0.45184599085272542	16.2319388123585	16.2319388123585	11.579263786597711	11.579263786597711	25.946083186849663	25.946083186849663	1.3270657672767201	1.3270657672767201	15.814522409707642	15.814522409707642	5.5326971322098686	5.5326971322098686	0.53887229886301191	0.53887229886301191	4.7382516390260285	4.7382516390260285	1.6925940729372622	1.6925940729372622	1.5650892636247435	1.5650892636247435	Ethanol production + transport	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	4.5220647070640636	4.5220647070640636	0.20749639102282963	0.20749639102282963	17.88937879095176	17.88937879095176	3.949021405264534	3.949021405264534	7.5248279938376488	7.5248279938376488	2.2630319668447703	2.2630319668447703	14.487417238384106	14.487417238384106	9.3170675233792224	9.3170675233792224	15.389526064554845	15.389526064554845	2.4695682945851161	2.4695682945851161	15.846235239803702	15.846235239803702	4.9240142843207497	4.9240142843207497	8.5728376073354369	8.5728376073354369	5.5440156884881251	5.5440156884881251	2.4413289174865112	2.4413289174865112	2.2995453751764017	2.2995453751764017	MEG production + transport	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	22.634651242899956	22.634651242899956	0.29182256666139411	0.29182256666139411	7.079361539352484	7.079361539352484	13.662820917857305	13.662820917857305	10.833334774760825	10.833334774760825	5.1936840844872458	5.1936840844872458	16.723970171209846	16.723970171209846	22.831703308599323	22.831703308599323	16.459956132544288	16.459956132544288	17.025850920741714	17.025850920741714	18.295803580535026	18.295803580535026	10.440531414757945	10.440531414757945	4.0974911877384752	4.0974911877384752	0.6653854266510375	0.6653854266510375	8.588334002757934	8.588334002757934	8.2227933569606293	8.2227933569606293	PTA production	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	41.910493893331115	41.910493893331115	97.65652058846031	97.65652058846031	4.2894733758055708	4.2894733758055708	3.0352729589190064	3.0352729589190064	3.0841514536677788	3.0841514536677788	5.2006858911037179	5.2006858911037179	25.746925576112268	25.746925576112268	18.992878303059236	18.992878303059236	17.188392089137256	17.188392089137256	4.2407403768696561	4.2407403768696561	19.084038917204968	19.084038917204968	3.108046049145746	3.108046049145746	47.498063878439204	47.498063878439204	0.3218441360083667	0.3218441360083667	61.257377073138208	61.257377073138208	58.538770965523582	58.538770965523582	Polymerization	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	10.061294063796376	10.061294063796376	0.68634884818430475	0.68634884818430475	29.874357450203377	29.874357450203377	39.064008103035867	39.064008103035867	6.0201526380586525	6.0201526380586525	17.039423605872244	17.039423605872244	13.834538918475921	13.834538918475921	18.074291313901224	18.074291313901224	12.56623015815107	12.56623015815107	26.372309509970265	26.372309509970265	14.382812835546424	14.382812835546424	41.534499887313615	41.534499887313615	5.2416821040565402	5.2416821040565402	79.204019154763259	79.204019154763259	11.762502194998708	11.762502194998708	7.6117383749262579	7.6117383749262579	Moulding	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	28.811227335561085	10.141798991004496	1.0082060291229222	0.34947929770250014	18.948817056888878	7.4113392687532098	35.777970007245756	13.125259524879018	4.4536597533053088	2.1380116522600106	69.851328460839284	21.348332904030801	12.97520928345936	5.0883792761230238	19.204795764463281	6.8262221306129716	12.449812368762892	4.9214250341402783	48.564465130556528	15.313552513733978	16.576587017202236	6.4218129417650625	34.460211232252092	13.013623142327161	34.051052923567326	31.329602983207337	9.5264839550631688	6.9605144611042151	14.257863738681376	4.98174708529484	21.762062663788381	7.1874604206798791	http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdfhttp://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf

Sensitivity2

				1.		Stretch Blow Moulding

						Variation of Electricity used

						Base		6.1		MJ		Conservative value based on survey of product literature												CalRecycle				http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf

						Min		1.8		MJ		Minimum value based on survey of product literature												CalRecycle				http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf



				2.		Phase out trash burning

						Sugarcane production

						Basecase								Phase-out

														removing trash burning related emissions from the list of air emissions listed in the inventory table

						Dinitrogen monoxide		4.13E-05		kg				ERROR:#REF!		from fertilizers and residues (stillage, filtercake)

						Nitrogen oxides		2.12E-04		kg				ERROR:#REF!		from fertilizers and residues (stillage, filtercake)

						Methane, biogenic		2.21E-04		kg				0

						Carbon monoxide, biogenic		7.53E-03		kg				0

						Particulates, < 10 um		6.39E-04		kg				0

						Particulates, < 2.5 um		3.19E-04		kg				0

						VOC, volatile organic compounds		5.73E-04		kg				0

						Sulfur oxides		3.28E-05		kg				0



		Phase-out Trash Burning

				Impact category		Unit		Total		Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3) (sens)		Ammonia, liquid {RoW}| market for | Alloc Def, U		Urea, as N {GLO}| market for | Alloc Def, U		Ammonium nitrate, as N {RoW}| ammonium nitrate production | Alloc Def, U		Nitrogen fertiliser, as N {RoW}| monoammonium phosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| single superphosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| triple superphosphate production | Alloc Def, U		Phosphate rock, as P2O5, beneficiated, dry {GLO}| market for | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| monoammonium phosphate production | Alloc Def, U		Potassium chloride, as K2O {GLO}| market for | Alloc Def, U		Lime {GLO}| market for | Alloc Def, U		Pesticide, unspecified {GLO}| market for | Alloc Def, U		Triazine-compound, unspecified {GLO}| market for | Alloc Def, U		Phenoxy-compound {GLO}| market for | Alloc Def, U		Glyphosate {GLO}| market for | Alloc Def, U		[sulfonyl]urea-compound {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U		Gypsum, mineral {GLO}| market for | Alloc Def, U		Operation, lorry 20-28t, fleet average/CH U

				IPCC GWP 100a		kg CO2 eq		0.03069715		0.012169322		0.0002299643		0.0012639855		0.0023488328		2.29E-05		0.0003626457		0.0001520548		7.56E-07		3.36E-05		0.0004734285		0.0002137276		0.0003704101		6.03E-05		1.23E-05		2.66E-05		6.41E-05		9.58E-07		2.47E-05		0.01286655

				Ozone depletion		kg CFC-11 eq		3.06E-09		0		3.39E-11		1.75E-10		1.38E-10		4.05E-12		3.70E-11		2.04E-11		7.39E-14		5.94E-12		6.18E-11		1.46E-11		6.00E-10		1.33E-11		2.30E-12		5.84E-12		3.36E-11		1.78E-13		3.95E-12		1.91E-09

				Human toxicity, non-cancer effects		CTUh		5.80E-08		5.59E-08		3.10E-11		2.89E-10		3.56E-10		2.06E-11		2.92E-10		1.27E-10		1.08E-13		3.02E-11		3.14E-10		3.12E-11		1.17E-10		1.67E-11		3.61E-12		8.20E-12		2.06E-11		2.22E-13		5.48E-12		5.17E-10

				Human toxicity, cancer effects		CTUh		1.57E-09		1.24E-09		4.03E-12		3.86E-11		4.37E-11		2.87E-12		4.75E-11		2.08E-11		3.29E-14		4.22E-12		4.36E-11		8.94E-12		1.80E-11		2.79E-12		6.15E-13		1.45E-12		3.33E-12		2.88E-14		1.09E-12		8.94E-11

				Particulate matter		kg PM2.5 eq		1.94E-05		7.12E-06		2.40E-07		2.30E-06		1.64E-06		4.76E-08		8.20E-07		2.90E-07		1.07E-09		7.00E-08		3.11E-07		2.21E-07		4.00E-07		4.76E-08		1.08E-08		2.51E-08		6.74E-08		5.54E-10		8.67E-08		5.67E-06

				Ionizing radiation HH		kBq U235 eq		0.0005309117		0		1.04E-05		6.81E-05		5.22E-05		2.81E-06		4.43E-05		2.00E-05		1.52E-07		4.13E-06		2.95E-05		1.34E-05		3.20E-05		4.62E-06		1.04E-06		3.23E-06		5.63E-06		7.57E-08		2.01E-06		0.000237276

				Photochemical ozone formation		kg NMVOC eq		0.0001543717		7.25E-06		4.45E-07		2.58E-06		5.14E-06		1.06E-07		1.41E-06		6.71E-07		3.69E-09		1.56E-07		1.68E-06		8.18E-07		1.35E-06		1.55E-07		3.97E-08		7.49E-08		1.98E-07		5.91E-09		2.57E-07		0.0001320248

				Acidification		molc H+ eq		0.0004702424		0.000325485		1.32E-06		1.10E-05		1.32E-05		3.85E-07		4.44E-06		2.21E-06		7.08E-09		5.65E-07		3.07E-06		1.55E-06		3.97E-06		3.42E-07		7.06E-08		1.66E-07		6.01E-07		5.52E-09		2.79E-07		0.0001015622

				Terrestrial eutrophication		molc N eq		0.0020593415		0.001461885		1.18E-06		2.49E-05		4.32E-05		3.69E-07		4.75E-06		2.20E-06		1.39E-08		5.42E-07		5.75E-06		3.16E-06		4.31E-06		5.86E-07		1.02E-07		2.47E-07		6.40E-07		2.09E-08		1.07E-06		0.0005043576

				Freshwater eutrophication		kg P eq		4.07E-06		1.85E-06		2.09E-08		2.30E-07		2.33E-07		2.93E-08		4.63E-07		2.99E-07		3.17E-10		4.30E-08		2.51E-07		5.92E-08		2.07E-07		2.20E-08		5.00E-09		3.65E-08		2.61E-08		7.64E-11		3.77E-09		2.89E-07

				Marine eutrophication		kg N eq		7.44E-05		2.24E-05		1.21E-07		9.73E-07		2.22E-06		3.28E-08		4.68E-07		2.18E-07		1.41E-09		4.83E-08		5.46E-07		2.71E-07		7.05E-07		8.54E-08		1.04E-08		2.94E-08		1.23E-07		1.92E-09		8.57E-08		4.60E-05

				Freshwater ecotoxicity		CTUe		0.26949227		0.21990804		0.0008067199		0.0072032013		0.008513204		0.0004114295		0.0064553858		0.0026435443		2.97E-06		0.0006046056		0.007429742		0.0008188882		0.0042233231		0.0003985759		9.85E-05		0.0002313076		0.0005489142		5.22E-06		0.0001378869		0.0090508083

				Land use		kg C deficit		1.4618963		1.4259		0.0004453285		0.0022897598		0.0019724582		0.0001801484		0.0007162702		0.0009535138		1.64E-06		0.0002647324		0.0022752997		0.0002557734		0.000398686		5.11E-05		1.23E-05		3.51E-05		6.97E-05		3.95E-06		9.91E-06		0.026060523

				Water use		m3		0.0057044255		0		0.0002737146		0.0029378537		0.0009354725		6.90E-05		0.000303621		0.0003386907		2.80E-07		0.0001014446		0.0003096791		0.00022304		6.67E-05		4.80E-05		1.22E-05		2.63E-05		5.53E-05		9.53E-08		2.93E-06		0

				Abiotic depletion		kg Sb eq		9.98E-08		0		5.43E-10		6.02E-09		8.48E-09		9.88E-10		1.05E-08		5.46E-09		7.35E-12		1.45E-09		7.69E-09		1.64E-10		5.67E-08		3.03E-10		5.98E-11		1.25E-10		4.57E-10		2.45E-12		5.40E-11		7.09E-10

				Abiotic depletion (fossil fuels)		MJ		0.25083703		0		0.0043271674		0.022038274		0.016162164		0.0004422		0.0050756749		0.0024449594		8.81E-06		0.0006498237		0.0070670186		0.0025119285		0.0056515699		0.0008959631		0.0002032716		0.0003617773		0.0008877479		1.53E-05		0.0003589698		0.18173441

				Non-renewable, nuclear		MJ		0.0053954216		0		4.21E-05		0.0005321531		0.0003922853		2.13E-05		0.0004981955		0.0001891429		8.90E-07		3.13E-05		0.0003508235		0.0001673725		0.0005186698		8.05E-05		1.75E-05		4.60E-05		8.98E-05		2.92E-07		1.28E-05		0.0024043269

				Non renewable, fossil		MJ		0.25085362		0		0.0043273447		0.022041339		0.016164553		0.0004423084		0.005077138		0.0024456792		8.82E-06		0.0006499828		0.007069345		0.0025130139		0.0056550486		0.000896445		0.0002033805		0.00036213		0.0008883162		1.53E-05		0.000359052		0.18173442

				Non-renewable, biomass		MJ		6.72E-06		0		7.06E-08		7.14E-07		5.60E-07		1.93E-07		1.74E-06		1.30E-06		1.65E-08		2.83E-07		5.20E-07		2.65E-07		5.49E-07		7.76E-08		1.75E-08		8.80E-08		9.31E-08		7.39E-10		3.66E-08		1.99E-07

																																								kg sugarcane/kg eth		14.9637204597

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total																		kg eth/kg MEG		1.029				Sugarcane production

				IPCC GWP 100a		kg CO2 eq		-0.4580267156		0.2019518359		0.1458471503		0.7300203767		1.1750047348		0.4394114367		0.9292293841		3.1634382029																		kg MEG/kg PETb		0.3230120733				0.16

				Ozone depletion		kg CFC-11 eq				0.0000000156		0.0000000216		0.0000000304		0.0000101594		0.0000000714		0.0000001049		0.0000104032																		kg PTA/kg PETb		0.8645399667				1.56E-08		+

				Human toxicity, non-cancer effects		CTUh				0.000000295		0.0000002407		0.0000000953		0.0000000577		0.000000402		0.000000255		0.0000013457																		kg PETb/kg moulded plastic		1.0218870621				2.95E-07		+

				Human toxicity, cancer effects		CTUh				0.000000008		0.000000007		0.0000000242		0.0000000054		0.0000000693		0.0000000635		0.0000001774																								8.00E-09		+

				Particulate matter		kg PM2.5 eq				0.0068499281		0.000757074		0.0010899433		0.0003102969		0.0006056884		0.0004480833		0.0100610141																								9.85E-05

				Ionizing radiation HH		kBq U235 eq				0.002698354		0.0135144749		0.0310158735		0.0310576872		0.1017567872		0.417141268		0.5971844447																								2.70E-03		+

				Photochemical ozone formation		kg NMVOC eq				0.0025213251		0.0022503466		0.0025977528		0.0039992985		0.0021489343		0.0020154536		0.0155331109																								7.85E-04

				Acidification		molc H+ eq				0.0031600762		0.0025427043		0.0062309594		0.0051833125		0.0049326226		0.0052411465		0.0272908215																								2.39E-03

				Terrestrial eutrophication		molc N eq				0.0148997111		0.0088375378		0.0094522394		0.0098705486		0.0072162414		0.0071493877		0.0574256661																								1.05E-02

				Freshwater eutrophication		kg P eq				0.0000207026		0.0000385259		0.000265608		0.0000661567		0.0004114153		0.0007576191		0.0015600277																								2.07E-05		+

				Marine eutrophication		kg N eq				0.0007828176		0.0007843874		0.0009056408		0.0009446584		0.0007119481		0.0008205397		0.004949992																								3.78E-04

				Freshwater ecotoxicity		CTUe				1.3696920572		1.2190046		2.5846910846		0.7694377417		10.2824125802		8.5310792342		24.7563172979																								1.37E+00		+

				Land use		kg C deficit				7.4300746411		0.6514314873		0.7004397096		0.0464896118		1.2283193872		1.3939604333		11.4507152704																								7.43E+00		+

				Water use		m3				0.0289926913		0.461240325		0.2204553794		2.5555158541		0.2820157418		1.832032687		5.3802526786																								2.90E-02		+

				Abiotic depletion		kg Sb eq				0.0000005071		0.0000005933		0.0000000712		0.0000000344		0.0000084759		0.0000010195		0.0000107013																								5.07E-07		+

				Abiotic depletion (fossil fuels)		MJ				1.2748769494		1.8388307111		6.4688097571		46.1396026722		8.859621545		10.739150112		75.3208917468																								1.27		+

				NREU		MJ				1.3024175797		1.9136086303		6.8427474851		46.3817658473		7.7663416718		18.1096974105		82.3165786246																								0.03

																																														1.27

				Base																																										0.00

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total						1.30		+

				IPCC GWP 100a		kg CO2 eq		-0.4580267156		0.2019518359		0.1458471503		0.7300203767		1.1750047348		0.4394114367		0.9292293841		3.1634382029				-14.4787628586		6.3839349144		4.6103998533		23.0768021975		37.1432808047		13.890312012		29.3740330767		100

				Particulate matter		kg PM2.5 eq				0.0068499281		0.000757074		0.0010899433		0.0003102969		0.0006056884		0.0004480833		0.0100610141				0		68.0838733864		7.5248279938		10.8333347748		3.0841514537		6.0201526381		4.4536597533		100

				Photochemical ozone formation		kg NMVOC eq				0.0025213251		0.0022503466		0.0025977528		0.0039992985		0.0021489343		0.0020154536		0.0155331109				0		16.2319388124		14.4874172384		16.7239701712		25.7469255761		13.8345389185		12.9752092835		100

				Acidification		molc H+ eq				0.0031600762		0.0025427043		0.0062309594		0.0051833125		0.0049326226		0.0052411465		0.0272908215				0		11.5792637866		9.3170675234		22.8317033086		18.9928783031		18.0742913139		19.2047957645		100

				Terrestrial eutrophication		molc N eq				0.0148997111		0.0088375378		0.0094522394		0.0098705486		0.0072162414		0.0071493877		0.0574256661				0		25.9460831868		15.3895260646		16.4599561325		17.1883920891		12.5662301582		12.4498123688		100

				Marine eutrophication		kg N eq				0.0007828176		0.0007843874		0.0009056408		0.0009446584		0.0007119481		0.0008205397		0.004949992				0		15.8145224097		15.8462352398		18.2958035805		19.0840389172		14.3828128355		16.5765870172		100

				Variation

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

				IPCC GWP 100a		kg CO2 eq		-0.4580267156		0.1560179882		0.1458471503		0.7300203767		1.1750047348		0.4394114367		0.9292293841		3.1175043552				-14.4787628586		4.9319119962		4.6103998533		23.0768021975		37.1432808047		13.890312012		29.3740330767		98.5479770818

				Particulate matter		kg PM2.5 eq				0.0000984992		0.000757074		0.0010899433		0.0003102969		0.0006056884		0.0004480833		0.0033095852				0		0.9790190029		7.5248279938		10.8333347748		3.0841514537		6.0201526381		4.4536597533		32.8951456165

				Photochemical ozone formation		kg NMVOC eq				0.0007845926		0.0022503466		0.0025977528		0.0039992985		0.0021489343		0.0020154536		0.0137963785				0		5.0510977889		14.4874172384		16.7239701712		25.7469255761		13.8345389185		12.9752092835		88.8191589765

				Acidification		molc H+ eq				0.0023900026		0.0025427043		0.0062309594		0.0051833125		0.0049326226		0.0052411465		0.0265207479				0		8.7575326543		9.3170675234		22.8317033086		18.9928783031		18.0742913139		19.2047957645		97.1782688677

				Terrestrial eutrophication		molc N eq				0.0104665846		0.0088375378		0.0094522394		0.0098705486		0.0072162414		0.0071493877		0.0529925396				0		18.2263181741		15.3895260646		16.4599561325		17.1883920891		12.5662301582		12.4498123688		92.2802349872

				Marine eutrophication		kg N eq				0.0003780086		0.0007843874		0.0009056408		0.0009446584		0.0007119481		0.0008205397		0.004545183				0		7.6365501525		15.8462352398		18.2958035805		19.0840389172		14.3828128355		16.5765870172		91.8220277428

								IPCC GWP 100a				Particulate matter				Photochemical ozone formation				Acidification				Terrestrial eutrophication				Marine eutrophication

								Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out

						Bio-based carbon		-14.4787628586		-14.4787628586		0		0		0		0		0		0		0		0		0		0

						Sugarcane production		6.3839349144		4.9319119962		68.0838733864		0.9790190029		16.2319388124		5.0510977889		11.5792637866		8.7575326543		25.9460831868		18.2263181741		15.8145224097		7.6365501525

						Ethanol production + transport		4.6103998533		4.6103998533		7.5248279938		7.5248279938		14.4874172384		14.4874172384		9.3170675234		9.3170675234		15.3895260646		15.3895260646		15.8462352398		15.8462352398

						MEG production + transport		23.0768021975		23.0768021975		10.8333347748		10.8333347748		16.7239701712		16.7239701712		22.8317033086		22.8317033086		16.4599561325		16.4599561325		18.2958035805		18.2958035805

						PTA production		37.1432808047		37.1432808047		3.0841514537		3.0841514537		25.7469255761		25.7469255761		18.9928783031		18.9928783031		17.1883920891		17.1883920891		19.0840389172		19.0840389172

						Polymerization		13.890312012		13.890312012		6.0201526381		6.0201526381		13.8345389185		13.8345389185		18.0742913139		18.0742913139		12.5662301582		12.5662301582		14.3828128355		14.3828128355

						Moulding		29.3740330767		29.3740330767		4.4536597533		4.4536597533		12.9752092835		12.9752092835		19.2047957645		19.2047957645		12.4498123688		12.4498123688		16.5765870172		16.5765870172

		Stretch Blow Moulding

				Calculation: 		Compare

				Results: 		Impact assessment

				Product 1: 		1 kg Stretch blow moulding {RER}| production - revised -min | Alloc Def, U (of project BIO-SPRI)

				Product 2: 		1 kg Stretch blow moulding {RER}| production - revised | Alloc Def, U (of project BIO-SPRI)

				Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

				Indicator: 		Characterization

				Skip categories: 		Never

				Exclude infrastructure processes: 		No

				Exclude long-term emissions: 		No

				Sorted on item: 		Impact category

				Sort order: 		Ascending

				Impact category		Unit		Stretch blow moulding {RER}| production - revised -min | Alloc Def, U		Stretch blow moulding {RER}| production - revised | Alloc Def, U

				IPCC GWP 100a		kg CO2 eq		0.32009086		0.9093269

				Ozone depletion		kg CFC-11 eq		3.56E-08		1.03E-07

				Human toxicity, non-cancer effects		CTUh		9.76E-08		2.50E-07

				Human toxicity, cancer effects		CTUh		2.28E-08		6.21E-08

				Particulate matter		kg PM2.5 eq		0.0002104985		0.0004384862

				Ionizing radiation HH		kBq U235 eq		0.12475833		0.40820683

				Photochemical ozone formation		kg NMVOC eq		0.0007734549		0.0019722861

				Acidification		molc H+ eq		0.0018230313		0.0051288903

				Terrestrial eutrophication		molc N eq		0.0027656296		0.0069962601

				Freshwater eutrophication		kg P eq		0.0002337789		0.0007413922

				Marine eutrophication		kg N eq		0.0003110708		0.0008029652

				Freshwater ecotoxicity		CTUe		3.1526907		8.3483583

				Land use		kg C deficit		0.89269542		1.3641042

				Water use		m3		1.6495089		1.7927937

				Abiotic depletion		kg Sb eq		7.29E-07		9.98E-07

				Abiotic depletion (fossil fuels)		MJ		3.6719286		10.509136

				Non-renewable, nuclear		MJ		2.1515209		7.11439

				Non renewable, fossil		MJ		3.7009429		10.60599

				Non-renewable, biomass		MJ		0.0006059946		0.0014389609

								5.8530697946

				Base

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

				IPCC GWP 100a		kg CO2 eq		-0.4580267156		0.2019518359		0.1458471503		0.7300203767		1.1750047348		0.4394114367		0.9292293841		3.1634382029				-14.4787628586		6.3839349144		4.6103998533		23.0768021975		37.1432808047		13.890312012		29.3740330767		100

				Ozone depletion		kg CFC-11 eq				0.0000000156		0.0000000216		0.0000000304		0.0000101594		0.0000000714		0.0000001049		0.0000104032				0		0.1496055765		0.207496391		0.2918225667		97.6565205885		0.6863488482		1.0082060291		100

				Human toxicity, non-cancer effects		CTUh				0.000000295		0.0000002407		0.0000000953		0.0000000577		0.000000402		0.000000255		0.0000013457				0		21.9186117868		17.889378791		7.0793615394		4.2894733758		29.8743574502		18.9488170569		100

				Human toxicity, cancer effects		CTUh				0.000000008		0.000000007		0.0000000242		0.0000000054		0.0000000693		0.0000000635		0.0000001774				0		4.5109066077		3.9490214053		13.6628209179		3.0352729589		39.064008103		35.7779700072		100

				Particulate matter		kg PM2.5 eq				0.0068499281		0.000757074		0.0010899433		0.0003102969		0.0006056884		0.0004480833		0.0100610141				0		68.0838733864		7.5248279938		10.8333347748		3.0841514537		6.0201526381		4.4536597533		100

				Ionizing radiation HH		kBq U235 eq				0.002698354		0.0135144749		0.0310158735		0.0310576872		0.1017567872		0.417141268		0.5971844447				0		0.4518459909		2.2630319668		5.1936840845		5.2006858911		17.0394236059		69.8513284608		100

				Photochemical ozone formation		kg NMVOC eq				0.0025213251		0.0022503466		0.0025977528		0.0039992985		0.0021489343		0.0020154536		0.0155331109				0		16.2319388124		14.4874172384		16.7239701712		25.7469255761		13.8345389185		12.9752092835		100

				Acidification		molc H+ eq				0.0031600762		0.0025427043		0.0062309594		0.0051833125		0.0049326226		0.0052411465		0.0272908215				0		11.5792637866		9.3170675234		22.8317033086		18.9928783031		18.0742913139		19.2047957645		100

				Terrestrial eutrophication		molc N eq				0.0148997111		0.0088375378		0.0094522394		0.0098705486		0.0072162414		0.0071493877		0.0574256661				0		25.9460831868		15.3895260646		16.4599561325		17.1883920891		12.5662301582		12.4498123688		100

				Freshwater eutrophication		kg P eq				0.0000207026		0.0000385259		0.000265608		0.0000661567		0.0004114153		0.0007576191		0.0015600277				0		1.3270657673		2.4695682946		17.0258509207		4.2407403769		26.37230951		48.5644651306		100

				Marine eutrophication		kg N eq				0.0007828176		0.0007843874		0.0009056408		0.0009446584		0.0007119481		0.0008205397		0.004949992				0		15.8145224097		15.8462352398		18.2958035805		19.0840389172		14.3828128355		16.5765870172		100

				Freshwater ecotoxicity		CTUe				1.3696920572		1.2190046		2.5846910846		0.7694377417		10.2824125802		8.5310792342		24.7563172979				0		5.5326971322		4.9240142843		10.4405314148		3.1080460491		41.5344998873		34.4602112323		100

				Land use		kg C deficit				7.4300746411		0.6514314873		0.7004397096		0.0464896118		1.2283193872		1.3939604333		11.4507152704				0		64.8874281275		5.6890025814		6.1169952533		0.4059974486		10.7270101316		12.1735664576		100

				Water use		m3				0.0289926913		0.461240325		0.2204553794		2.5555158541		0.2820157418		1.832032687		5.3802526786				0		0.5388722989		8.5728376073		4.0974911877		47.4980638784		5.2416821041		34.0510529236		100

				Abiotic depletion		kg Sb eq				0.0000005071		0.0000005933		0.0000000712		0.0000000344		0.0000084759		0.0000010195		0.0000107013				0		4.738251639		5.5440156885		0.6653854267		0.321844136		79.2040191548		9.5264839551		100

				Abiotic depletion (fossil fuels)		MJ				1.2748769494		1.8388307111		6.4688097571		46.1396026722		8.859621545		10.739150112		75.3208917468				0		1.6925940729		2.4413289175		8.5883340028		61.2573770731		11.762502195		14.2578637387		100

				NREU		MJ				1.3024175797		1.9136086303		6.8427474851		46.3817658473		7.7663416718		18.1096974105		82.3165786246				0		1.5822056765		2.3246940802		8.3127209603		56.3455948027		9.4347236019		22.0000608784		100

				Variation

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

				IPCC GWP 100a		kg CO2 eq		-0.4580267156		0.2019518359		0.1458471503		0.7300203767		1.1750047348		0.4394114367		0.3270967085		2.5613055274				-14.4787628586		6.3839349144		4.6103998533		23.0768021975		37.1432808047		13.890312012		10.3399114363		80.9658783595

				Ozone depletion		kg CFC-11 eq				0.0000000156		0.0000000216		0.0000000304		0.0000101594		0.0000000714		0.0000000364		0.0000103347				0		0.1496055765		0.207496391		0.2918225667		97.6565205885		0.6863488482		0.3494792977		99.3412732686

				Human toxicity, non-cancer effects		CTUh				0.000000295		0.0000002407		0.0000000953		0.0000000577		0.000000402		0.0000000997		0.0000011904				0		21.9186117868		17.889378791		7.0793615394		4.2894733758		29.8743574502		7.4113392688		88.4625222119

				Human toxicity, cancer effects		CTUh				0.000000008		0.000000007		0.0000000242		0.0000000054		0.0000000693		0.0000000233		0.0000001372				0		4.5109066077		3.9490214053		13.6628209179		3.0352729589		39.064008103		13.1252595249		77.3472895176

				Particulate matter		kg PM2.5 eq				0.0068499281		0.000757074		0.0010899433		0.0003102969		0.0006056884		0.0002151057		0.0098280364				0		68.0838733864		7.5248279938		10.8333347748		3.0841514537		6.0201526381		2.1380116523		97.684351899

				Ionizing radiation HH		kBq U235 eq				0.002698354		0.0135144749		0.0310158735		0.0310576872		0.1017567872		0.1274889233		0.3075321				0		0.4518459909		2.2630319668		5.1936840845		5.2006858911		17.0394236059		21.348332904		51.4970044432

				Photochemical ozone formation		kg NMVOC eq				0.0025213251		0.0022503466		0.0025977528		0.0039992985		0.0021489343		0.0007903836		0.0143080409				0		16.2319388124		14.4874172384		16.7239701712		25.7469255761		13.8345389185		5.0883792761		92.1131699927

				Acidification		molc H+ eq				0.0031600762		0.0025427043		0.0062309594		0.0051833125		0.0049326226		0.0018629321		0.0239126071				0		11.5792637866		9.3170675234		22.8317033086		18.9928783031		18.0742913139		6.8262221306		87.6214263661

				Terrestrial eutrophication		molc N eq				0.0148997111		0.0088375378		0.0094522394		0.0098705486		0.0072162414		0.0028261611		0.0531024395				0		25.9460831868		15.3895260646		16.4599561325		17.1883920891		12.5662301582		4.9214250341		92.4716126654

				Freshwater eutrophication		kg P eq				0.0000207026		0.0000385259		0.000265608		0.0000661567		0.0004114153		0.0002388957		0.0010413043				0		1.3270657673		2.4695682946		17.0258509207		4.2407403769		26.37230951		15.3135525137		66.7490873832

				Marine eutrophication		kg N eq				0.0007828176		0.0007843874		0.0009056408		0.0009446584		0.0007119481		0.0003178792		0.0044473315				0		15.8145224097		15.8462352398		18.2958035805		19.0840389172		14.3828128355		6.4218129418		89.8452259246

				Freshwater ecotoxicity		CTUe				1.3696920572		1.2190046		2.5846910846		0.7694377417		10.2824125802		3.2216938371		19.4469319008				0		5.5326971322		4.9240142843		10.4405314148		3.1080460491		41.5344998873		13.0136231423		78.5534119101

				Land use		kg C deficit				7.4300746411		0.6514314873		0.7004397096		0.0464896118		1.2283193872		0.9122339001		10.9689887371				0		64.8874281275		5.6890025814		6.1169952533		0.4059974486		10.7270101316		7.9666106312		95.7930441736

				Water use		m3				0.0289926913		0.461240325		0.2204553794		2.5555158541		0.2820157418		1.6856118037		5.2338317953				0		0.5388722989		8.5728376073		4.0974911877		47.4980638784		5.2416821041		31.3296029832		97.2785500596

				Abiotic depletion		kg Sb eq				0.0000005071		0.0000005933		0.0000000712		0.0000000344		0.0000084759		0.0000007449		0.0000104267				0		4.738251639		5.5440156885		0.6653854267		0.321844136		79.2040191548		6.9605144611		97.434030506

				Abiotic depletion (fossil fuels)		MJ				1.2748769494		1.8388307111		6.4688097571		46.1396026722		8.859621545		3.7522963292		68.334037964				0		1.6925940729		2.4413289175		8.5883340028		61.2573770731		11.762502195		4.9817470853		90.7238833466

				NREU		MJ				1.3024175797		1.9136086303		6.8427474851		46.3817658473		7.7663416718		5.9811762965		70.1880575107				0		1.5822056765		2.3246940802		8.3127209603		56.3455948027		9.4347236019		7.2660652282		85.2660043498

								Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

				IPCC GWP 100a		Base		-14.4787628586		6.3839349144		4.6103998533		23.0768021975		37.1432808047		13.890312012		29.3740330767		100

						Min		-14.4787628586		6.3839349144		4.6103998533		23.0768021975		37.1432808047		13.890312012		10.3399114363		80.9658783595

				Ozone depletion		Base		0		0.1496055765		0.207496391		0.2918225667		97.6565205885		0.6863488482		1.0082060291		100

						Min		0		0.1496055765		0.207496391		0.2918225667		97.6565205885		0.6863488482		0.3494792977		99.3412732686

				Human toxicity, non-cancer effects		Base		0		21.9186117868		17.889378791		7.0793615394		4.2894733758		29.8743574502		18.9488170569		100

						Min		0		21.9186117868		17.889378791		7.0793615394		4.2894733758		29.8743574502		7.4113392688		88.4625222119

				Human toxicity, cancer effects		Base		0		4.5109066077		3.9490214053		13.6628209179		3.0352729589		39.064008103		35.7779700072		100

						Min		0		4.5109066077		3.9490214053		13.6628209179		3.0352729589		39.064008103		13.1252595249		77.3472895176

				Particulate matter		Base		0		68.0838733864		7.5248279938		10.8333347748		3.0841514537		6.0201526381		4.4536597533		100

						Min		0		68.0838733864		7.5248279938		10.8333347748		3.0841514537		6.0201526381		2.1380116523		97.684351899

				Ionizing radiation HH		Base		0		0.4518459909		2.2630319668		5.1936840845		5.2006858911		17.0394236059		69.8513284608		100

						Min		0		0.4518459909		2.2630319668		5.1936840845		5.2006858911		17.0394236059		21.348332904		51.4970044432

				Photochemical ozone formation		Base		0		16.2319388124		14.4874172384		16.7239701712		25.7469255761		13.8345389185		12.9752092835		100

						Min		0		16.2319388124		14.4874172384		16.7239701712		25.7469255761		13.8345389185		5.0883792761		92.1131699927

				Acidification		Base		0		11.5792637866		9.3170675234		22.8317033086		18.9928783031		18.0742913139		19.2047957645		100

						Min		0		11.5792637866		9.3170675234		22.8317033086		18.9928783031		18.0742913139		6.8262221306		87.6214263661

				Terrestrial eutrophication		Base		0		25.9460831868		15.3895260646		16.4599561325		17.1883920891		12.5662301582		12.4498123688		100

						Min		0		25.9460831868		15.3895260646		16.4599561325		17.1883920891		12.5662301582		4.9214250341		92.4716126654

				Freshwater eutrophication		Base		0		1.3270657673		2.4695682946		17.0258509207		4.2407403769		26.37230951		48.5644651306		100

						Min		0		1.3270657673		2.4695682946		17.0258509207		4.2407403769		26.37230951		15.3135525137		66.7490873832

				Marine eutrophication		Base		0		15.8145224097		15.8462352398		18.2958035805		19.0840389172		14.3828128355		16.5765870172		100

						Min		0		15.8145224097		15.8462352398		18.2958035805		19.0840389172		14.3828128355		6.4218129418		89.8452259246

				Freshwater ecotoxicity		Base		0		5.5326971322		4.9240142843		10.4405314148		3.1080460491		41.5344998873		34.4602112323		100

						Min		0		5.5326971322		4.9240142843		10.4405314148		3.1080460491		41.5344998873		13.0136231423		78.5534119101

				Water use		Base		0		0.5388722989		8.5728376073		4.0974911877		47.4980638784		5.2416821041		34.0510529236		100

						Min		0		0.5388722989		8.5728376073		4.0974911877		47.4980638784		5.2416821041		31.3296029832		97.2785500596

				Abiotic depletion		Base		0		4.738251639		5.5440156885		0.6653854267		0.321844136		79.2040191548		9.5264839551		100

						Min		0		4.738251639		5.5440156885		0.6653854267		0.321844136		79.2040191548		6.9605144611		97.434030506

				Abiotic depletion (fossil fuels)		Base		0		1.6925940729		2.4413289175		8.5883340028		61.2573770731		11.762502195		14.2578637387		100

						Min		0		1.6925940729		2.4413289175		8.5883340028		61.2573770731		11.762502195		4.9817470853		90.7238833466

				NREU		Base		0		1.5822056765		2.3246940802		8.3127209603		56.3455948027		9.4347236019		22.0000608784		100

						Min		0		1.5822056765		2.3246940802		8.3127209603		56.3455948027		9.4347236019		7.2660652282		85.2660043498



Moulding	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	29.374033076737877	29.374033076737877	4.4536597533053088	4.4536597533053088	12.97520928345936	12.97520928345936	19.204795764463281	19.204795764463281	12.449812368762892	12.449812368762892	16.576587017202236	16.576587017202236	Polymerization	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	13.890312011995254	13.890312011995254	6.0201526380586525	6.0201526380586525	13.834538918475921	13.834538918475921	18.074291313901224	18.074291313901224	12.56623015815107	12.56623015815107	14.382812835546424	14.382812835546424	PTA production	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	37.143280804697469	37.143280804697469	3.0841514536677788	3.0841514536677788	25.746925576112268	25.746925576112268	18.992878303059236	18.992878303059236	17.188392089137256	17.188392089137256	19.084038917204968	19.084038917204968	MEG production + transport	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	23.07680219747991	23.07680219747991	10.833334774760825	10.833334774760825	16.723970171209846	16.723970171209846	22.831703308599323	22.831703308599323	16.459956132544288	16.459956132544288	18.295803580535026	18.295803580535026	Bio-based carbon	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	-14.478762858571839	-14.478762858571839	0	0	0	0	0	0	0	0	0	0	Ethanol production + transport	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	4.6103998532717121	4.6103998532717121	7.5248279938376488	7.5248279938376488	14.487417238384106	14.487417238384106	9.3170675233792224	9.3170675233792224	15.389526064554845	15.389526064554845	15.846235239803702	15.846235239803702	Sugarcane production	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	6.3839349143896262	4.9319119961729321	68.083873386369788	0.97901900290716204	16.2319388123585	5.0510977888757616	11.579263786597711	8.7575326543179699	25.946083186849663	18.226318174050217	15.814522409707642	7.6365501524863006	%

Bio-based carbon	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	-14.478762858571839	-14.478762858571839	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Sugarcane production	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	6.3839349143896262	6.3839349143896262	0.14960557654823908	0.14960557654823908	21.918611786797936	21.918611786797936	4.5109066076775264	4.5109066076775264	68.083873386369788	68.083873386369788	0.45184599085272542	0.45184599085272542	16.2319388123585	16.2319388123585	11.579263786597711	11.579263786597711	25.946083186849663	25.946083186849663	1.3270657672767201	1.3270657672767201	15.814522409707642	15.814522409707642	5.5326971322098686	5.5326971322098686	0.53887229886301191	0.53887229886301191	4.7382516390260285	4.7382516390260285	1.6925940729372622	1.6925940729372622	1.5822056765418449	1.5822056765418449	Ethanol production + transport	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	4.6103998532717121	4.6103998532717121	0.20749639102282963	0.20749639102282963	17.88937879095176	17.88937879095176	3.949021405264534	3.949021405264534	7.5248279938376488	7.5248279938376488	2.2630319668447703	2.2630319668447703	14.487417238384106	14.487417238384106	9.3170675233792224	9.3170675233792224	15.389526064554845	15.389526064554845	2.4695682945851161	2.4695682945851161	15.846235239803702	15.846235239803702	4.9240142843207497	4.9240142843207497	8.5728376073354369	8.5728376073354369	5.5440156884881251	5.5440156884881251	2.4413289174865112	2.4413289174865112	2.3246940801595102	2.3246940801595102	MEG production + transport	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	23.07680219747991	23.07680219747991	0.29182256666139411	0.29182256666139411	7.079361539352484	7.079361539352484	13.662820917857305	13.662820917857305	10.833334774760825	10.833334774760825	5.1936840844872458	5.1936840844872458	16.723970171209846	16.723970171209846	22.831703308599323	22.831703308599323	16.459956132544288	16.459956132544288	17.025850920741714	17.025850920741714	18.295803580535026	18.295803580535026	10.440531414757945	10.440531414757945	4.0974911877384752	4.0974911877384752	0.6653854266510375	0.6653854266510375	8.588334002757934	8.588334002757934	8.3127209602615242	8.3127209602615242	PTA production	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	37.143280804697469	37.143280804697469	97.65652058846031	97.65652058846031	4.2894733758055708	4.2894733758055708	3.0352729589190064	3.0352729589190064	3.0841514536677788	3.0841514536677788	5.2006858911037179	5.2006858911037179	25.746925576112268	25.746925576112268	18.992878303059236	18.992878303059236	17.188392089137256	17.188392089137256	4.2407403768696561	4.2407403768696561	19.084038917204968	19.084038917204968	3.108046049145746	3.108046049145746	47.498063878439204	47.498063878439204	0.3218441360083667	0.3218441360083667	61.257377073138208	61.257377073138208	56.345594802691558	56.345594802691558	Polymerization	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	13.890312011995254	13.890312011995254	0.68634884818430475	0.68634884818430475	29.874357450203377	29.874357450203377	39.064008103035867	39.064008103035867	6.0201526380586525	6.0201526380586525	17.039423605872244	17.039423605872244	13.834538918475921	13.834538918475921	18.074291313901224	18.074291313901224	12.56623015815107	12.56623015815107	26.372309509970265	26.372309509970265	14.382812835546424	14.382812835546424	41.534499887313615	41.534499887313615	5.2416821040565402	5.2416821040565402	79.204019154763259	79.204019154763259	11.762502194998708	11.762502194998708	9.4347236019259242	9.4347236019259242	Moulding	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	Base	Min	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	NREU	29.374033076737877	10.33991143625091	1.0082060291229222	0.34947929770250014	18.948817056888878	7.4113392687532098	35.777970007245756	13.125259524879018	4.4536597533053088	2.1380116522600106	69.851328460839284	21.348332904030801	12.97520928345936	5.0883792761230238	19.204795764463281	6.8262221306129716	12.449812368762892	4.9214250341402783	48.564465130556528	15.313552513733978	16.576587017202236	6.4218129417650625	34.460211232252092	13.013623142327161	34.051052923567326	31.329602983207337	9.5264839550631688	6.9605144611042151	14.257863738681376	4.98174708529484	22.000060878419635	7.2660652282425851	http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdfhttp://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf

Sensitivity

		1.		Stretch Blow Moulding

				Variation of Electricity used

				Base		6.1		MJ		Conservative value based on survey of product literature																http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf

				Min		1.8		MJ		Minimum value based on survey of product literature																http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf



		2.		Phase out trash burning

				Sugarcane production

				Basecase								Phase-out

												removing trash burning related emissions

				Dinitrogen monoxide		4.13E-05		kg				ERROR:#REF!		from fertilizers and residues (stillage, filtercake)

				Nitrogen oxides		2.12E-04		kg				ERROR:#REF!		from fertilizers and residues (stillage, filtercake)

				Methane, biogenic		2.21E-04		kg				0

				Carbon monoxide, biogenic		7.53E-03		kg				0

				Particulates, < 10 um		6.39E-04		kg				0

				Particulates, < 2.5 um		3.19E-04		kg				0

				VOC, volatile organic compounds		5.73E-04		kg				0

				Sulfur oxides		3.28E-05		kg				0





















		Trash burning

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Sugarcane, at farm, south-central region_Brazil_BIO-SPRI sens (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category																																																								kg sugarcane/kg eth		14.9637204597

		Sort order: 		Ascending																																																								kg eth/kg MEG		1.029

																																																												kg MEG/kg PETb		0.3230120733

		Impact category		Unit		Total		Sugarcane, at farm, south-central region_Brazil_BIO-SPRI sens		Ammonia, liquid, at regional storehouse/RER U		Urea, as N, at regional storehouse/RER U		Ammonium nitrate, as N, at regional storehouse/RER U		Monoammonium phosphate, as N, at regional storehouse/RER U		Single superphosphate, as P2O5, at regional storehouse/RER U		Triple superphosphate, as P2O5, at regional storehouse/RER U		Phosphate rock, as P2O5, beneficiated, dry, at plant/MA U		Monoammonium phosphate, as P2O5, at regional storehouse/RER U		Potassium chloride, as K2O, at regional storehouse/RER U		Lime, from carbonation, at regional storehouse/CH U		Ash, bagasse, at fermentation plant/BR U		Pesticide unspecified, at regional storehouse/RER U		Triazine-compounds, at regional storehouse/RER U		Phenoxy-compounds, at regional storehouse/RER U		Glyphosate, at regional storehouse/RER U		Diuron, at regional storehouse/RER U		Fungicides, at regional storehouse/RER U		Operation, lorry 20-28t, fleet average/CH U		Transport, lorry >28t, fleet average/CH U		Gypsum, mineral, at mine/CH U		Insecticides, at regional storehouse/RER U										kg PTA/kg PETb		0.8645399667

		IPCC GWP 100a		kg CO2 eq		0.030546524		0.012169322		0.0002330606		0.0012688511		0.0022990836		2.25E-05		0.0003891379		0.0001659085		5.72E-07		3.66E-05		0.0005072423		6.14E-05		0		0.0003189679		6.30E-05		1.01E-05		2.26E-05		5.45E-05		1.08E-07		0.01286655		1.00E-06		4.73E-06		5.13E-05										kg PETb/kg moulded plastic		1.0218870621

		Ozone depletion		kg CFC-11 eq		3.06E-09		0		3.68E-11		1.88E-10		1.29E-10		3.40E-12		3.51E-11		1.50E-11		5.62E-14		3.29E-12		6.77E-11		9.77E-12		0		5.97E-10		1.44E-11		2.63E-12		6.24E-12		3.24E-11		5.76E-14		1.91E-09		1.63E-13		5.54E-13		7.20E-12

		Human toxicity, non-cancer effects		CTUh		5.76E-08		5.59E-08		2.47E-11		2.14E-10		2.58E-10		5.95E-12		2.04E-10		8.01E-11		8.25E-14		1.93E-11		2.19E-10		9.07E-12		0		1.15E-10		1.94E-11		3.63E-12		9.29E-12		2.04E-11		4.48E-14		5.17E-10		1.73E-13		5.27E-13		1.46E-11

		Human toxicity, cancer effects		CTUh		1.57E-09		1.24E-09		4.45E-12		3.89E-11		4.16E-11		9.88E-13		5.47E-11		2.13E-11		2.59E-14		4.91E-12		3.99E-11		3.29E-12		0		1.87E-11		3.52E-12		6.19E-13		1.67E-12		3.58E-12		5.84E-15		8.94E-11		6.42E-14		2.39E-13		3.08E-12

		Particulate matter		kg PM2.5 eq		1.78E-05		7.12E-06		2.00E-07		1.72E-06		1.32E-06		6.09E-08		7.60E-07		2.83E-07		8.03E-10		6.76E-08		1.64E-07		2.88E-08		0		2.18E-07		2.29E-08		3.73E-09		9.13E-09		3.39E-08		5.02E-11		5.67E-06		4.36E-10		7.27E-08		2.81E-08

		Ionizing radiation HH		kBq U235 eq		0.0009035302		0		1.04E-05		0.0001096563		7.22E-05		2.02E-06		0.0001705811		5.36E-05		2.57E-07		8.48E-06		6.52E-05		5.27E-06		0		9.74E-05		1.65E-05		3.38E-06		1.03E-05		1.87E-05		2.92E-08		0.000237276		8.58E-08		1.68E-06		2.07E-05

		Photochemical ozone formation		kg NMVOC eq		0.0001542891		7.25E-06		4.02E-07		2.09E-06		4.77E-06		4.99E-08		2.47E-06		8.31E-07		1.36E-09		1.87E-07		1.89E-06		6.03E-07		0		1.08E-06		1.35E-07		2.73E-08		5.44E-08		1.51E-07		2.61E-10		0.0001320248		9.37E-09		1.25E-07		1.33E-07

		Acidification		molc H+ eq		0.000464977		0.000325485		8.23E-07		7.00E-06		1.07E-05		1.02E-07		7.48E-06		3.34E-06		3.06E-09		1.10E-06		2.13E-06		4.61E-07		0		3.41E-06		2.61E-07		4.60E-08		1.04E-07		4.95E-07		6.21E-10		0.0001015622		7.19E-09		1.22E-07		3.95E-07

		Terrestrial eutrophication		molc N eq		0.002059586		0.001461885		1.14E-06		2.40E-05		4.24E-05		2.89E-07		8.17E-06		2.51E-06		4.66E-09		4.76E-07		6.65E-06		2.18E-06		0		3.40E-06		4.04E-07		6.99E-08		1.75E-07		4.77E-07		8.31E-10		0.0005043576		3.34E-08		6.01E-07		4.21E-07

		Freshwater eutrophication		kg P eq		5.16E-06		1.85E-06		2.05E-08		2.14E-07		1.94E-07		4.87E-09		4.71E-07		1.18E-06		3.07E-10		4.02E-07		1.72E-07		5.07E-09		0		2.09E-07		2.58E-08		4.87E-09		3.68E-08		2.78E-08		6.13E-11		2.89E-07		9.44E-11		6.03E-10		5.75E-08

		Marine eutrophication		kg N eq		7.46E-05		2.24E-05		1.17E-07		8.78E-07		2.13E-06		1.69E-08		7.82E-07		2.42E-07		5.33E-10		4.54E-08		6.09E-07		1.99E-07		0		8.17E-07		5.57E-08		7.52E-09		2.29E-08		1.20E-07		3.84E-10		4.60E-05		3.05E-09		4.27E-08		6.25E-08

		Freshwater ecotoxicity		CTUe		0.25720318		0.21990804		0.0006257773		0.0050555842		0.0059721081		0.0001379389		0.0046215031		0.0015490862		2.20E-06		0.0003313427		0.0049532749		0.0002007727		0		0.0034797125		0.0003308722		7.26E-05		0.0001888808		0.0003987276		1.76E-06		0.0090508083		3.93E-06		1.19E-05		0.0003062745

		Land use		kg C deficit		2.1358161		2.103277		0.000430334		0.0016316961		0.0013790999		3.25E-05		0.0005478356		0.0001993373		1.34E-06		4.33E-05		0.0017494484		0.0001406883		0		0.0002421962		2.44E-05		6.68E-06		2.40E-05		4.04E-05		8.79E-08		0.026060523		2.32E-06		-5.51E-05		3.79E-05

		Water use		m3		0.48223441		0		0.0064679717		0.06578016		0.057729805		0.0014613252		0.081015039		0.025297873		7.23E-05		0.0043121245		0.052126103		0.0029166862		0		0.046597674		0.0075945728		0.0015814557		0.0045647365		0.0092978028		1.42E-05		0.10528833		4.96E-05		0.0009525073		0.0091141128

		Abiotic depletion		kg Sb eq		8.98E-08		0		3.97E-10		4.55E-09		6.49E-09		1.46E-10		3.71E-09		1.21E-09		6.74E-12		2.83E-10		5.93E-09		1.43E-10		0		5.57E-08		1.91E-10		3.94E-11		9.59E-11		2.66E-10		2.41E-11		7.09E-10		2.74E-12		3.87E-12		9.98E-09

		Abiotic depletion (fossil fuels)		MJ		0.25040385		0		0.0044275127		0.023290247		0.015922215		0.0004188623		0.0051346529		0.0020915993		7.50E-06		0.0004366078		0.0079205519		0.0009508827		0		0.0049772601		0.000892456		0.0001840361		0.0003466954		0.0008127508		1.64E-06		0.18173441		1.59E-05		6.54E-05		0.0007726245

		Non-renewable, nuclear		MJ		0.0091661436		0		0.0001056067		0.0011178171		0.0007377535		2.07E-05		0.0016855578		0.00050182		1.76E-06		7.22E-05		0.0006700996		5.33E-05		0		0.0010373217		0.0001850635		3.66E-05		0.0001032998		0.0001983734		3.13E-07		0.0024043269		8.75E-07		1.66E-05		0.0002167856

		Non renewable, fossil		MJ		0.25040426		0		0.0044275214		0.023290322		0.015922296		0.0004188642		0.0051346913		0.0020916116		7.50E-06		0.0004366105		0.0079206387		0.000950886		0		0.0049773124		0.0008924654		0.0001840389		0.0003466971		0.000812759		1.64E-06		0.18173442		1.59E-05		6.54E-05		0.0007726303

		Non-renewable, biomass		MJ		5.02E-06		0		4.68E-09		2.30E-08		1.80E-08		4.62E-10		2.57E-06		1.43E-06		4.36E-08		4.00E-07		2.37E-08		2.71E-09		0		1.41E-07		3.74E-10		8.42E-11		1.13E-07		5.23E-10		3.12E-11		1.99E-07		4.56E-11		2.24E-10		4.74E-08

						0.2595754239

								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding								Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding		Total

		IPCC GWP 100a		kg CO2 eq				0.2011862838		0.0292021293		-0.0272248332		-0.0358953537		0.1844603614		0.7571560267		-0.0507124564		-0.0028351391		0.1046916571		1.1750047348		0.4394114367		0.9292293841		3.7036742314						0.1552524329		0.0292021293		-0.0272248332		-0.0358953537		0.1844603614		0.7571560267		-0.0507124564		-0.0028351391		0.1046916571		1.1750047348		0.4394114367		0.9292293841		3.6577403805

		Ozone depletion		kg CFC-11 eq				0.0000000156		0.0000000006		-0.0000000039		-0.000000005		0.0000000267		0.0000000148		-0.0000000022		-0.0000000001		0.0000000147		0.0000101594		0.0000000714		0.0000001049		0.0000103967						0.0000000156		0.0000000006		-0.0000000039		-0.000000005		0.0000000267		0.0000000148		-0.0000000022		-0.0000000001		0.0000000147		0.0000101594		0.0000000714		0.0000001049		0.0000103967

		Human toxicity, non-cancer effects		CTUh				0.0000002927		0.0000001554		-0.0000000009		-0.0000000003		0.0000000277		0.0000001177		-0.0000000132		-0.0000000007		0.0000000147		0.0000000577		0.000000402		0.000000255		0.0000013079						0.0000002927		0.0000001554		-0.0000000009		-0.0000000003		0.0000000277		0.0000001177		-0.0000000132		-0.0000000007		0.0000000147		0.0000000577		0.000000402		0.000000255		0.0000013079

		Human toxicity, cancer effects		CTUh				0.000000008		0.0000000018		-0.0000000003		-0.0000000002		0.0000000098		0.0000000305		-0.0000000026		-0.0000000001		0.0000000053		0.0000000054		0.0000000693		0.0000000635		0.0000001903						0.000000008		0.0000000018		-0.0000000003		-0.0000000002		0.0000000098		0.0000000305		-0.0000000026		-0.0000000001		0.0000000053		0.0000000054		0.0000000693		0.0000000635		0.0000001903

		Particulate matter		kg PM2.5 eq				0.006841842		0.0006348756		-0.000004642		-0.0000021423		0.0001168324		0.0005108203		-0.0000332898		-0.0000018482		0.0000726775		0.0003102969		0.0006056884		0.0004480833		0.0094991941						0.0000904133		0.0006348756		-0.000004642		-0.0000021423		0.0001168324		0.0005108203		-0.0000332898		-0.0000018482		0.0000726775		0.0003102969		0.0006056884		0.0004480833		0.0027477654

		Ionizing radiation HH		kBq U235 eq				0.0045921841		0.0008491804		-0.0009183447		-0.0000843535		0.0187353125		0.1385748899		-0.0060230418		-0.0003283204		0.0110671215		0.0310576872		0.1017567872		0.417141268		0.7164203705						0.0045921841		0.0008491804		-0.0009183447		-0.0000843535		0.0187353125		0.1385748899		-0.0060230418		-0.0003283204		0.0110671215		0.0310576872		0.1017567872		0.417141268		0.7164203705

		Photochemical ozone formation		kg NMVOC eq				0.0025209053		0.0008091767		-0.000042571		-0.000049991		0.002059158		0.0016425492		-0.0001739733		-0.0000096779		0.0012297347		0.0039992985		0.0021489343		0.0020154536		0.0161489972						0.0007841728		0.0008091767		-0.000042571		-0.000049991		0.002059158		0.0016425492		-0.0001739733		-0.0000096779		0.0012297347		0.0039992985		0.0021489343		0.0020154536		0.0144122647

		Acidification		molc H+ eq				0.003133315		0.0007399789		-0.000068456		-0.0000434931		0.0024095051		0.0046200653		-0.0002594714		-0.0000143604		0.0015688224		0.0051833125		0.0049326226		0.0052411465		0.0274429875						0.0023632414		0.0007399789		-0.000068456		-0.0000434931		0.0024095051		0.0046200653		-0.0002594714		-0.0000143604		0.0015688224		0.0051833125		0.0049326226		0.0052411465		0.0266729138

		Terrestrial eutrophication		molc N eq				0.0149009538		0.0034884708		-0.0001065509		-0.0001609315		0.0076568797		0.0057291285		-0.0004377492		-0.000024292		0.0045877896		0.0098705486		0.0072162414		0.0071493877		0.0598698765						0.0104678273		0.0034884708		-0.0001065509		-0.0001609315		0.0076568797		0.0057291285		-0.0004377492		-0.000024292		0.0045877896		0.0098705486		0.0072162414		0.0071493877		0.05543675

		Freshwater eutrophication		kg P eq				0.0000262491		0.0000146784		-0.0000008371		-0.000000186		0.0000216895		0.000304457		-0.0000193417		-0.0000010586		0.0000131371		0.0000661567		0.0004114153		0.0007576191		0.001593979						0.0000262491		0.0000146784		-0.0000008371		-0.000000186		0.0000216895		0.000304457		-0.0000193417		-0.0000010586		0.0000131371		0.0000661567		0.0004114153		0.0007576191		0.001593979

		Marine eutrophication		kg N eq				0.0007839027		0.0002999289		-0.0000098692		-0.0000147144		0.0006957899		0.0005752361		-0.000043168		-0.0000023934		0.0004161973		0.0009446584		0.0007119481		0.0008205397		0.0051780562						0.0003790937		0.0002999289		-0.0000098692		-0.0000147144		0.0006957899		0.0005752361		-0.000043168		-0.0000023934		0.0004161973		0.0009446584		0.0007119481		0.0008205397		0.0047732473

		Freshwater ecotoxicity		CTUe				1.3072328443		0.4485879341		-0.0158119233		-0.0046652223		0.6192684995		2.6049452928		-0.3679928952		-0.0200991228		0.3264622469		0.7694377417		10.2824125802		8.5310792342		24.4808572102						1.3072328443		0.4485879341		-0.0158119233		-0.0046652223		0.6192684995		2.6049452928		-0.3679928952		-0.0200991228		0.3264622469		0.7694377417		10.2824125802		8.5310792342		24.4808572102

		Land use		kg C deficit				10.8552660795		0.0258911628		-0.0586587303		-0.0223417384		0.4326537691		0.2806631976		-0.0337066013		-0.001848498		0.2482379891		0.0464896118		1.2283193872		1.3939604333		14.3949260625						10.8552660795		0.0258911628		-0.0586587303		-0.0223417384		0.4326537691		0.2806631976		-0.0337066013		-0.001848498		0.2482379891		0.0464896118		1.2283193872		1.3939604333		14.3949260625

		Water use		m3				2.4509520428		1.6630636575		-0.4428548404		-0.0630450707		9.594383611		60.4764758493		-0.0298268066		-0.0016434852		5.4653198107		2.5555158541		0.2820157418		1.832032687		83.7823890512						2.4509520428		1.6630636575		-0.4428548404		-0.0630450707		9.594383611		60.4764758493		-0.0298268066		-0.0016434852		5.4653198107		2.5555158541		0.2820157418		1.832032687		83.7823890512

		Abiotic depletion		kg Sb eq				0.0000004566		0.000000051		-0.0000000048		-0.0000000008		0.0000003769		0.0000000775		-0.0000002398		-0.000000013		0.0000001845		0.0000000344		0.0000084759		0.0000010195		0.0000104178						0.0000004566		0.000000051		-0.0000000048		-0.0000000008		0.0000003769		0.0000000775		-0.0000002398		-0.000000013		0.0000001845		0.0000000344		0.0000084759		0.0000010195		0.0000104178

		Abiotic depletion (fossil fuels)		MJ				1.2726753109		0.0800644505		-0.3876243283		-0.6073108336		2.7903479317		7.6161959167		-1.5106572782		-0.0842668045		1.5684130642		46.1396026722		8.859621545		10.739150112		76.4762117587						1.2726753109		0.0800644505		-0.3876243283		-0.6073108336		2.7903479317		7.6161959167		-1.5106572782		-0.0842668045		1.5684130642		46.1396026722		8.859621545		10.739150112		76.4762117587

		NREU		MJ				1.3192897528		0.0892738305		-0.3968328482		-0.6081961351		2.9811473074		9.0242721523		-1.5677237873		-0.0877885711		1.6810865442		46.3817658473		7.7663416718		18.1096974105		84.6923331748						1.3192897528		0.0892738305		-0.3968328482		-0.6081961351		2.9811473074		9.0242721523		-1.5677237873		-0.0877885711		1.6810865442		46.3817658473		7.7663416718		18.1096974105		84.6923331748

				Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding												Sugarcane production		Ethanol production		Bagasse surplus credit		Electricity surplus credit		Transportation ethanol		Bio-MEG production		DEG credit		TEG credit		Transportation MEG 		PTA production		Polymerization 		Stretch blow moulding

		IPCC GWP 100a		0.2011862838		0.0292021293		-0.0272248332		-0.0358953537		0.1844603614		0.7571560267		-0.0507124564		-0.0028351391		0.1046916571		1.1750047348		0.4394114367		0.9292293841										IPCC GWP 100a		0.1552524329		0.0292021293		-0.0272248332		-0.0358953537		0.1844603614		0.7571560267		-0.0507124564		-0.0028351391		0.1046916571		1.1750047348		0.4394114367		0.9292293841

		Particulate matter		0.006841842		0.0006348756		-0.000004642		-0.0000021423		0.0001168324		0.0005108203		-0.0000332898		-0.0000018482		0.0000726775		0.0003102969		0.0006056884		0.0004480833										Particulate matter		0.0000904133		0.0006348756		-0.000004642		-0.0000021423		0.0001168324		0.0005108203		-0.0000332898		-0.0000018482		0.0000726775		0.0003102969		0.0006056884		0.0004480833

		Photochemical ozone formation		0.0025209053		0.0008091767		-0.000042571		-0.000049991		0.002059158		0.0016425492		-0.0001739733		-0.0000096779		0.0012297347		0.0039992985		0.0021489343		0.0020154536										Photochemical ozone formation		0.0007841728		0.0008091767		-0.000042571		-0.000049991		0.002059158		0.0016425492		-0.0001739733		-0.0000096779		0.0012297347		0.0039992985		0.0021489343		0.0020154536

		Acidification		0.003133315		0.0007399789		-0.000068456		-0.0000434931		0.0024095051		0.0046200653		-0.0002594714		-0.0000143604		0.0015688224		0.0051833125		0.0049326226		0.0052411465										Acidification		0.0023632414		0.0007399789		-0.000068456		-0.0000434931		0.0024095051		0.0046200653		-0.0002594714		-0.0000143604		0.0015688224		0.0051833125		0.0049326226		0.0052411465

		Terrestrial eutrophication		0.0149009538		0.0034884708		-0.0001065509		-0.0001609315		0.0076568797		0.0057291285		-0.0004377492		-0.000024292		0.0045877896		0.0098705486		0.0072162414		0.0071493877										Terrestrial eutrophication		0.0104678273		0.0034884708		-0.0001065509		-0.0001609315		0.0076568797		0.0057291285		-0.0004377492		-0.000024292		0.0045877896		0.0098705486		0.0072162414		0.0071493877

		Marine eutrophication		0.0007839027		0.0002999289		-0.0000098692		-0.0000147144		0.0006957899		0.0005752361		-0.000043168		-0.0000023934		0.0004161973		0.0009446584		0.0007119481		0.0008205397										Marine eutrophication		0.0003790937		0.0002999289		-0.0000098692		-0.0000147144		0.0006957899		0.0005752361		-0.000043168		-0.0000023934		0.0004161973		0.0009446584		0.0007119481		0.0008205397

				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total																				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

		IPCC GWP 100a		-0.4580267156		0.2011862838		0.1505423037		0.8083000883		1.1750047348		0.4394114367		0.9292293841		3.2456475159																		IPCC GWP 100a		-0.4580267156		0.1552524329		0.1505423037		0.8083000883		1.1750047348		0.4394114367		0.9292293841		3.199713665		98.584755409

		Particulate matter				0.006841842		0.0007449236		0.0005483598		0.0003102969		0.0006056884		0.0004480833		0.0094991941																		Particulate matter				0.0000904133		0.0007449236		0.0005483598		0.0003102969		0.0006056884		0.0004480833		0.0027477654		28.9263004533

		Photochemical ozone formation				0.0025209053		0.0027757727		0.0026886327		0.0039992985		0.0021489343		0.0020154536		0.0161489972																		Photochemical ozone formation				0.0007841728		0.0027757727		0.0026886327		0.0039992985		0.0021489343		0.0020154536		0.0144122647		89.2455705813

		Acidification				0.003133315		0.0030375349		0.0059150559		0.0051833125		0.0049326226		0.0052411465		0.0274429875																		Acidification				0.0023632414		0.0030375349		0.0059150559		0.0051833125		0.0049326226		0.0052411465		0.0266729138		97.1939147544

		Terrestrial eutrophication				0.0149009538		0.0108778681		0.0098548769		0.0098705486		0.0072162414		0.0071493877		0.0598698765																		Terrestrial eutrophication				0.0104678273		0.0108778681		0.0098548769		0.0098705486		0.0072162414		0.0071493877		0.05543675		92.5953972419

		Marine eutrophication				0.0007839027		0.0009711353		0.000945872		0.0009446584		0.0007119481		0.0008205397		0.0051780562																		Marine eutrophication				0.0003790937		0.0009711353		0.000945872		0.0009446584		0.0007119481		0.0008205397		0.0047732473		92.1822212367

				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total																				Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

		IPCC GWP 100a		-14.1120289046		6.1986485859		4.638282592		24.9041241952		36.2024751318		13.5384829852		28.6300154145		100																		IPCC GWP 100a		-14.1120289046		4.7834039949		4.638282592		24.9041241952		36.2024751318		13.5384829852		28.6300154145		98.584755409

		Particulate matter		0		72.0254995176		7.8419667157		5.7726982522		3.2665603834		6.376208304		4.717066827		100																		Particulate matter		0		0.9517999709		7.8419667157		5.7726982522		3.2665603834		6.376208304		4.717066827		28.9263004533

		Photochemical ozone formation		0		15.6102901126		17.1885146075		16.6489144008		24.7649959545		13.3069208336		12.480364091		100																		Photochemical ozone formation		0		4.8558606939		17.1885146075		16.6489144008		24.7649959545		13.3069208336		12.480364091		89.2455705813

		Acidification		0		11.4175435121		11.0685284099		21.5539795843		18.8875665597		17.9740729532		19.0983089808		100																		Acidification		0		8.6114582665		11.0685284099		21.5539795843		18.8875665597		17.9740729532		19.0983089808		97.1939147544

		Terrestrial eutrophication		0		24.8889001964		18.1691840744		16.4604931636		16.4866694629		12.0532090459		11.9415440569		100																		Terrestrial eutrophication		0		17.4842974383		18.1691840744		16.4604931636		16.4866694629		12.0532090459		11.9415440569		92.5953972419

		Marine eutrophication		0		15.1389379839		18.7548227251		18.2669326213		18.2434943061		13.7493307999		15.8464815637		100																		Marine eutrophication		0		7.3211592206		18.7548227251		18.2669326213		18.2434943061		13.7493307999		15.8464815637		92.1822212367

				IPCC GWP 100a				Particulate matter				Photochemical ozone formation				Acidification				Terrestrial eutrophication				Marine eutrophication

				Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out		Base		Phase-out

		Bio-based carbon		-14.1120289046		-14.1120289046		0		0		0		0		0		0		0		0		0		0

		Sugarcane production		6.1986485859		4.7834039949		72.0254995176		0.9517999709		15.6102901126		4.8558606939		11.4175435121		8.6114582665		24.8889001964		17.4842974383		15.1389379839		7.3211592206

		Ethanol production + transport		4.638282592		4.638282592		7.8419667157		7.8419667157		17.1885146075		17.1885146075		11.0685284099		11.0685284099		18.1691840744		18.1691840744		18.7548227251		18.7548227251

		MEG production + transport		24.9041241952		24.9041241952		5.7726982522		5.7726982522		16.6489144008		16.6489144008		21.5539795843		21.5539795843		16.4604931636		16.4604931636		18.2669326213		18.2669326213

		PTA production		36.2024751318		36.2024751318		3.2665603834		3.2665603834		24.7649959545		24.7649959545		18.8875665597		18.8875665597		16.4866694629		16.4866694629		18.2434943061		18.2434943061

		Polymerization		13.5384829852		13.5384829852		6.376208304		6.376208304		13.3069208336		13.3069208336		17.9740729532		17.9740729532		12.0532090459		12.0532090459		13.7493307999		13.7493307999

		Moulding		28.6300154145		28.6300154145		4.717066827		4.717066827		12.480364091		12.480364091		19.0983089808		19.0983089808		11.9415440569		11.9415440569		15.8464815637		15.8464815637

		Total



Bio-based carbon	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	-14.112028904594002	-14.112028904594	0	0	0	0	0	0	0	0	0	0	Sugarcane production	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	6.1986485859311564	4.7834039949059486	72.025499517624553	0.95179997091498392	15.61029011260614	4.8558606939197402	11.417543512056731	8.6114582664586141	24.888900196361455	17.484297438289477	15.138937983895351	7.3211592206416967	Ethanol production + transport	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	4.6382825919903903	4.6382825919903894	7.8419667157328306	7.8419667157328297	17.188514607538508	17.188514607538508	11.0685284098703	11.068528409870298	18.169184074371632	18.169184074371632	18.754822725148376	18.754822725148376	MEG production + transport	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	24.904124195181105	24.904124195181105	5.7726982522259789	5.7726982522259798	16.648914400766142	16.648914400766142	21.553979584254584	21.553979584254581	16.46049316358906	16.46049316358906	18.266932621315192	18.266932621315188	PTA production	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	36.202475131845972	36.202475131845972	3.2665603834345247	3.2665603834345247	24.764995954524906	24.764995954524906	18.887566559731638	18.887566559731638	16.48666946293574	16.48666946293574	18.243494306064441	18.243494306064441	Polymerization	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	13.538482985171385	13.538482985171383	6.3762083040133168	6.3762083040133177	13.306920833555591	13.306920833555592	17.974072953244892	17.974072953244892	12.053209045861966	12.053209045861966	13.749330799882459	13.749330799882458	Moulding	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	Base	Phase-out	IPCC GWP 100a	Particulate matter	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Marine eutrophication	28.630015414473981	28.630015414473977	4.7170668269688063	4.7170668269688072	12.480364091008703	12.480364091008701	19.09830898084185	19.098308980841846	11.941544056880153	11.941544056880154	15.846481563694176	15.846481563694176	%

http://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdfhttp://www.calrecycle.ca.gov/publications/Documents/1487/20141487.pdf

Impact Assessment Fossil

		PTA



		PlasticsEurope PTA Ecoprofile 2016 Report

		Impact category		Unit

		IPCC GWP 100a		kg CO2 eq		1.56

		NREU		MJ		55.14



																				PTA Industry data 2.0																		PTA Ecoinvent 3

																				Calculation: 		Analyze																Calculation: 		Analyze

		CML-IA baseline V3.04 / EU25																		Results: 		Impact assessment																Results: 		Impact assessment

		Impact category		Unit		Industry data 2.0				Report										Product: 		1 kg Terephthalic acid, purified, at plant/RER (of project Industry data 2.0)																Product: 		1 kg Purified terephthalic acid {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Abiotic depletion		kg Sb eq		3.90E-08				2.24E-07		-83%								Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Abiotic depletion (fossil fuels)		MJ		52.225893				49.9		5%								Indicator: 		Characterization																Indicator: 		Characterization

		Global warming (GWP100a)		kg CO2 eq		1.4847924				1.56		-5%								Skip categories: 		Never																Skip categories: 		Never

		Ozone layer depletion (ODP)		kg CFC-11 eq		1.15E-05				2.10E-05		-45%								Exclude infrastructure processes: 		No																Exclude infrastructure processes: 		No

		Human toxicity		kg 1,4-DB eq		0.20218094														Exclude long-term emissions: 		No																Exclude long-term emissions: 		No

		Fresh water aquatic ecotox.		kg 1,4-DB eq		0.059143534														Sorted on item: 		Impact category																Sorted on item: 		Impact category

		Marine aquatic ecotoxicity		kg 1,4-DB eq		233.29058														Sort order: 		Ascending																Sort order: 		Ascending

		Terrestrial ecotoxicity		kg 1,4-DB eq		0.0012128329

		Photochemical oxidation		kg C2H4 eq		0.0003269217				1.87E-03		-82%								Impact category		Unit		Total														Impact category		Unit		Purified terephthalic acid {RER}| production | Alloc Def, U

		Acidification		kg SO2 eq		0.0049007168				4.87E-03		1%								IPCC GWP 100a		kg CO2 eq		1.5053065														IPCC GWP 100a		kg CO2 eq		1.8447243

		Eutrophication		kg PO4--- eq		0.0010333057				1.03E-03		0%								Ozone depletion		kg CFC-11 eq		1.15E-05														Ozone depletion		kg CFC-11 eq		8.34E-08

																				Human toxicity, non-cancer effects		CTUh		6.53E-08														Human toxicity, non-cancer effects		CTUh		3.09E-07

																				Human toxicity, cancer effects		CTUh		6.09E-09														Human toxicity, cancer effects		CTUh		1.12E-07

																				Particulate matter		kg PM2.5 eq		0.0003512283														Particulate matter		kg PM2.5 eq		0.0008904271

																				Ionizing radiation HH		kBq U235 eq		0.035154517														Ionizing radiation HH		kBq U235 eq		0.14957708

																				Photochemical ozone formation		kg NMVOC eq		0.0045268473														Photochemical ozone formation		kg NMVOC eq		5.02E-03

																				Acidification		molc H+ eq		0.005867045														Acidification		molc H+ eq		0.0078463404

																				Terrestrial eutrophication		molc N eq		0.011172576														Terrestrial eutrophication		molc N eq		0.012638168

																				Freshwater eutrophication		kg P eq		7.49E-05														Freshwater eutrophication		kg P eq		0.0004090955

																				Marine eutrophication		kg N eq		0.0010692686														Marine eutrophication		kg N eq		0.0012166942

																				Freshwater ecotoxicity		CTUe		0.87093453														Freshwater ecotoxicity		CTUe		10.363491

																				Land use		kg C deficit		0.052622072														Land use		kg C deficit		1.1192694

																				Water use		m3		2.8926148														Water use		m3		1.0078249

																				Abiotic depletion		kg Sb eq		3.90E-08														Abiotic depletion		kg Sb eq		5.13E-06

																				Abiotic depletion (fossil fuels)		MJ		52.225893														Abiotic depletion (fossil fuels)		MJ		5.15E+01

																				Non-renewable, nuclear		MJ		1.63688														Non-renewable, nuclear		MJ		3.6311191

																				Non renewable, fossil		MJ		52.225946														Non renewable, fossil		MJ		51.506469

																				Non-renewable, biomass		MJ		8.55E-07														Non-renewable, biomass		MJ		0.0010289386

																								53.8628268552																		55.1386170386

																				Record		Eco-profiles and Environmental Product Declarations of the European Plastics Manufacturers. Published by Plastics Europe, Brussels, Belgium, Telephone: +32-2-672-8259, Fax: +32-2-675-3935. See http://www.plasticseurope.org under Plastics & Sustainability for more information and the full documentation														,		Date		8/3/16

																				Generator		PRé Consultants, Amersfoort, The Netherlands, www.pre-sustainability.com.														,		External documents		https://v33.ecoquery.ecoinvent.org/Details/PDF/8E3D859F-7B22-4D22-A471-016608A032B2/06590A66-662A-4885-8494-AD0CF410F956

																				Literature references		Plastics Europe														,

																						Eco-profiles and Environmental Product Declarations of the European Plastics Manufacturers. 2014.														,		Literature references		Ecoinvent 3

																				Comment		The LCI data in this Eco-profile represent the average applied technology for the production of PTA in Europe. They are based on confidential data collected from PTA production sites. Thus, primary data were used for all foreground processes (under operational control) as well as for the provision of on-site energy, if applicable. These input data are complemented with secondary data from background processes, e.g. grid electricity supply and the raw material pre-chain. PTA imported to Europe is not considered in this Eco-profile.														,				data published in: 2 Data has been published entirely in (refers to field 757)

																						Eco-profiles (LCIs) and EPDs from this programme are intended to be used as »cradle-to-gate« building blocks of life cycle assessment (LCA) studies of defined applications or products.														,				data published by: Life Cycle Inventories of Packaging and Graphical Paper 2007 Separate publication

																						Fröhlich, T., Liebich, A., Lauwigi, C., Giegrich, J., Vogt, R. (2014)An Eco-profile and Environmental Product Declaration of the PET Manufacturers in Europe: Purified Terephthalic Acid (PTA)														,		Comment		Data are based on the average unit process from the Eco-profiles of the European plastics industry

																				System description		Ecoprofiles Plastics Europe 2011-2015

																																								[This dataset was already contained in the ecoinvent database version 2. It was not individually updated during the transfer to ecoinvent version 3. Life Cycle Impact Assessment results may still have changed, as they are affected by changes in the supply chain, i.e. in other datasets. This dataset was generated following the ecoinvent quality guidelines for version 2. It may have been subject to central changes described in the ecoinvent version 3 change report (http://www.ecoinvent.org/database/ecoinvent-version-3/reports-of-changes/), and the results of the central updates were reviewed extensively. The changes added e.g. consistent water flows and other information throughout the database. The documentation of this dataset can be found in the ecoinvent reports of version 2, which are still available via the ecoinvent website. The change report linked above covers all central changes that were made during the conversion process.]

		PET

																				PET bottle grade Industry data 2.0

																				Calculation: 		Analyze

		PlasticsEurope PET bottle grade Ecoprofile 2011 Report																		Results: 		Impact assessment

		Impact category		Unit																Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade, at plant/RER (of project Industry data 2.0)

		IPCC GWP 100a		kg CO2 eq		2.15														Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		NREU		MJ		68.6														Indicator: 		Characterization

																				Skip categories: 		Never

																				Exclude infrastructure processes: 		No

																				Exclude long-term emissions: 		No

		polymerisation		MJ		7.6														Sorted on item: 		Impact category

																				Sort order: 		Ascending

		CML-IA baseline V3.04 / EU25				Industry data 2.0				Report

		Impact category		Unit		Total														Impact category		Unit		Total

		Abiotic depletion		kg Sb eq		4.83E-08														IPCC GWP 100a		kg CO2 eq		2.20025

		Abiotic depletion (fossil fuels)		MJ		63.534361														Ozone depletion		kg CFC-11 eq		1.07E-05

		Global warming (GWP100a)		kg CO2 eq		2.1600243				2.15										Human toxicity, non-cancer effects		CTUh		1.43E-07

		Ozone layer depletion (ODP)		kg CFC-11 eq		1.07E-05				1.00E-05										Human toxicity, cancer effects		CTUh		5.28E-09

		Human toxicity		kg 1,4-DB eq		0.46697714														Particulate matter		kg PM2.5 eq		0.000418989

		Fresh water aquatic ecotox.		kg 1,4-DB eq		0.051200093														Ionizing radiation HH		kBq U235 eq		0.95836162

		Marine aquatic ecotoxicity		kg 1,4-DB eq		334.7815														Photochemical ozone formation		kg NMVOC eq		0.0078640327

		Terrestrial ecotoxicity		kg 1,4-DB eq		0.0017257692														Acidification		molc H+ eq		0.0095456864

		Photochemical oxidation		kg C2H4 eq		0.0005916468				5.90E-04										Terrestrial eutrophication		molc N eq		0.01829914

		Acidification		kg SO2 eq		0.007972422				7.90E-03										Freshwater eutrophication		kg P eq		5.98E-05

		Eutrophication		kg PO4--- eq		0.0008109676				8.10E-04										Marine eutrophication		kg N eq		0.0017199296

																				Freshwater ecotoxicity		CTUe		2.7500422

																				Land use		kg C deficit		0.15038186

																				Water use		m3		2.3991199

		Energy breakdown																		Abiotic depletion		kg Sb eq		4.83E-08

		PTA		40.9																Abiotic depletion (fossil fuels)		MJ		63.534361

		MEG		18.9																Non-renewable, nuclear		MJ		3.795456

		Polymerisation		7.6																Non renewable, fossil		MJ		63.53437

		other processes?		2																Non-renewable, biomass		MJ		0

				69.4																				67.329826

																				Record		Eco-profiles and Environmental Product Declarations of the European Plastics Manufacturers. Published by Plastics Europe, Brussels, Belgium, Telephone: +32-2-672-8259, Fax: +32-2-675-3935. See http://www.plasticseurope.org under Plastics & Sustainability for more information and the full documentation.

																				Generator		PRé Consultants, Amersfoort, The Netherlands, www.pre-sustainability.com.

																				External documents

																				Literature references		Plastics Europe

																						Plastics Europe. Eco-profiles and Environmental Product Declarations of the European Plastics Manufacturers. 2010.

																				Comment		Average applied technology of PET (bottle grade) production in Europe

																						available online: www.plasticseurope.org

																						Axel Liebich, J. Giegrich (2010)Eco-profiles of the European Plastics Industry - Polyethylene Terephthalate (PET) (Bottle grade)

																				System description		Ecoprofiles Plastics Europe 2011-2015

		PET bottle grade Ecoinvent 3

		Calculation: 		Analyze																																												Calculation: 		Analyze

		Results: 		Impact assessment																																												Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)																																												Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Conseq, U (of project Ecoinvent 3 - consequential - unit)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting																																												Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization																																												Indicator: 		Characterization

		Skip categories: 		Never																																												Skip categories: 		Never

		Exclude infrastructure processes: 		No																																												Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No																																												Exclude long-term emissions: 		No

		Sorted on item: 		Impact category																																												Sorted on item: 		Impact category

		Sort order: 		Ascending																																												Sort order: 		Ascending

		Impact category		Unit		Total		Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U		Purified terephthalic acid {GLO}| market for | Alloc Def, U		Steam, in chemical industry {GLO}| market for | Alloc Def, U		Ethylene glycol {GLO}| market for | Alloc Def, U		Chemical factory, organics {GLO}| market for | Alloc Def, U		Nitrogen, liquid {RER}| market for | Alloc Def, U		Polyethylene terephthalate, granulate, amorphous {GLO}| market for | Alloc Def, U		Heat, district or industrial, other than natural gas {RER}| market group for | Alloc Def, U		Heat, district or industrial, natural gas {RER}| market group for | Alloc Def, U		Electricity, medium voltage {RER}| market group for | Alloc Def, U		Average incineration residue {GLO}| market for | Alloc Def, U		Hazardous waste, for underground deposit {GLO}| market for | Alloc Def, U		Municipal solid waste {CH}| market for | Alloc Def, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Alloc Def, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Alloc Def, U												Impact category		Unit		Total		Polyethylene terephthalate, granulate, bottle grade {RER}| production | Conseq, U		Nitrogen, liquid {RER}| market for | Conseq, U		Polyethylene terephthalate, granulate, amorphous {GLO}| market for | Conseq, U		Purified terephthalic acid {GLO}| market for | Conseq, U		Steam, in chemical industry {GLO}| market for | Conseq, U		Ethylene glycol {GLO}| market for | Conseq, U		Chemical factory, organics {GLO}| market for | Conseq, U		Electricity, medium voltage {RER}| market group for | Conseq, U		Heat, district or industrial, other than natural gas {RER}| market group for | Conseq, U		Heat, district or industrial, natural gas {RER}| market group for | Conseq, U		Hazardous waste, for underground deposit {GLO}| market for | Conseq, U		Municipal solid waste {CH}| market for | Conseq, U		Average incineration residue {GLO}| market for | Conseq, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Conseq, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Conseq, U

		IPCC GWP 100a		kg CO2 eq		3.1901904		0		0.39045049		0.019123323		0.15822569		0.068700454		0.010336116		2.3970821		0.038828518		0.012906483		0.093233361		0.0006744566		0.0001107934		2.17E-05		0.0004157655		8.12E-05												IPCC GWP 100a		kg CO2 eq		3.1274101		0		0.0001620943		2.3255187		0.36184308		0.014863771		0.18278954		0.066919424		0.079072719		0.087177629		0.0081255598		0.0001483065		1.86E-05		0.0005451226		0.000147203		7.85E-05

		Ozone depletion		kg CFC-11 eq		1.59E-07		0		1.43E-08		1.87E-09		5.68E-09		8.23E-09		1.18E-09		1.12E-07		3.35E-09		1.97E-09		1.06E-08		3.41E-11		7.06E-12		1.87E-13		1.65E-12		1.98E-13												Ozone depletion		kg CFC-11 eq		1.49E-07		0		2.51E-11		1.06E-07		1.08E-08		3.30E-09		5.32E-09		3.78E-09		6.60E-09		4.16E-09		8.62E-09		1.09E-11		-1.52E-12		2.14E-11		-1.42E-11		-3.93E-12

		Human toxicity, non-cancer effects		CTUh		8.19E-07		0		6.03E-08		1.12E-09		3.47E-08		1.68E-07		2.68E-09		5.18E-07		6.45E-09		3.82E-10		2.40E-08		4.16E-09		2.08E-11		4.15E-11		1.65E-10		1.59E-11												Human toxicity, non-cancer effects		CTUh		1.08E-06		0		4.74E-11		6.76E-07		7.61E-08		-5.85E-09		5.90E-08		2.49E-07		4.81E-08		8.58E-09		-3.72E-08		3.71E-12		3.38E-11		4.24E-09		9.81E-11		-1.38E-12

		Human toxicity, cancer effects		CTUh		1.97E-07		0		2.19E-08		2.70E-10		6.71E-09		1.92E-08		6.93E-10		1.30E-07		1.10E-09		1.12E-10		6.22E-09		1.07E-08		1.91E-11		1.24E-12		9.63E-12		1.11E-12												Human toxicity, cancer effects		CTUh		1.82E-07		0		1.01E-11		1.21E-07		2.06E-08		-1.62E-09		9.94E-09		1.89E-08		1.17E-08		-3.50E-10		-8.44E-09		5.08E-12		1.35E-12		1.08E-08		-7.31E-13		6.17E-13

		Particulate matter		kg PM2.5 eq		0.0021473802		8.32E-07		2.41E-04		1.02E-05		1.05E-04		8.93E-05		4.05E-06		0.0016236829		3.50E-05		1.54E-06		3.61E-05		2.13E-07		9.98E-08		1.59E-09		7.42E-09		9.91E-10												Particulate matter		kg PM2.5 eq		0.0020476883		8.33E-07		1.04E-07		0.0015441336		0.0002216715		-6.00E-06		0.0001414678		7.25E-05		1.77E-05		5.86E-05		-3.79E-06		1.25E-07		-4.61E-09		4.90E-07		-1.36E-07		-1.02E-08

		Ionizing radiation HH		kBq U235 eq		0.23512896		0		0.018500281		0.0004288627		0.011750294		0.0075200705		0.0049113773		0.14393348		0.002900349		0.0003102954		0.044849355		1.96E-05		4.10E-06		1.00E-07		7.17E-07		7.75E-08												Ionizing radiation HH		kBq U235 eq		-0.0084311993		0		1.62E-05		-0.038018503		-0.0071026096		-0.0089725697		0.020582788		0.0041711432		0.040965597		-0.0094753263		-0.010569209		5.41E-06		8.16E-09		-1.24E-05		-2.17E-05		-2.25E-08

		Photochemical ozone formation		kg NMVOC eq		0.0090526317		1.00E-06		0.0010665441		3.23E-05		0.0004818754		2.50E-04		2.17E-05		0.0068843853		0.0001075637		1.55E-05		0.0001896881		1.57E-06		4.42E-07		1.58E-08		1.33E-07		2.20E-08												Photochemical ozone formation		kg NMVOC eq		0.0084907749		1.00E-06		7.93E-07		0.0064370356		0.0009966238		3.60E-06		0.0005447039		0.0002224193		0.000188736		0.0001878774		-9.84E-05		2.63E-07		-1.47E-08		6.64E-06		-4.56E-07		-4.52E-08

		Acidification		molc H+ eq		0.015994648		0		0.0017517491		8.71E-05		0.0007356315		7.16E-04		5.81E-05		0.01179989		0.0002985833		2.16E-05		0.0005230779		2.11E-06		5.77E-07		1.36E-08		1.19E-07		1.95E-08												Acidification		molc H+ eq		0.013662166		0		8.46E-07		0.010219569		0.0015225258		2.68E-05		0.0008248955		0.0001690246		0.0004280115		0.0006860353		-0.0002268047		-9.25E-08		-2.24E-08		1.32E-05		-1.76E-06		-5.67E-08

		Terrestrial eutrophication		molc N eq		0.025275001		0		0.0027708584		9.45E-05		0.0012876432		0.0009084914		7.68E-05		0.01902356		0.0003914259		4.44E-05		0.0006694022		5.96E-06		1.27E-06		5.79E-08		5.26E-07		9.10E-08												Terrestrial eutrophication		molc N eq		0.023500103		0		2.75E-06		0.017481226		0.0025448783		-4.32E-05		0.0015561901		0.0009380154		0.0007325873		0.0007634025		-0.0004921878		4.81E-07		-9.90E-08		1.82E-05		-1.87E-06		-2.74E-07

		Freshwater eutrophication		kg P eq		0.0009838984		0		8.06E-05		2.02E-06		4.91E-05		1.04E-04		8.81E-06		0.0006458534		9.19E-06		6.88E-07		8.03E-05		3.36E-06		3.72E-08		1.13E-09		1.72E-09		2.15E-10												Freshwater eutrophication		kg P eq		0.0012467221		0		7.54E-08		0.0008257963		9.85E-05		-1.86E-05		9.99E-05		0.0001603712		0.0001400946		2.71E-05		-9.01E-05		4.71E-08		-1.85E-09		3.68E-06		-1.90E-07		-4.27E-09

		Marine eutrophication		kg N eq		0.0024496207		0		2.65E-04		8.95E-06		0.0001254001		8.99E-05		8.84E-06		0.0018325603		3.57E-05		4.18E-06		7.78E-05		5.34E-07		1.20E-07		1.28E-08		3.58E-07		1.06E-08												Marine eutrophication		kg N eq		0.002287753		0		2.61E-07		0.0016927206		0.0002432856		-7.05E-06		0.0001571713		9.61E-05		8.86E-05		6.85E-05		-5.37E-05		4.56E-08		2.73E-09		1.73E-06		1.22E-07		-1.19E-08

		Freshwater ecotoxicity		CTUe		23.422547		0		2.020797		0.024528147		0.95656531		3.8433494		0.091153236		14.966136		0.090182292		0.010443281		0.82209764		0.57838764		0.0006541459		0.0031958709		0.01369656		0.0013597402												Freshwater ecotoxicity		CTUe		22.610624		0		0.0013812926		14.373865		1.7827782		-0.4005452		1.895225		5.6990656		2.6919317		-1.6911654		-2.3442544		0.000344635		0.0031004469		0.58280769		0.014899085		0.0011908847

		Land use		kg C deficit		2.6778518		0		0.22578267		0.017012168		0.10305431		0.26960575		0.0088020052		1.8989773		0.069700216		0.0082970648		0.074589852		0.0016386134		0.0003455852		3.76E-06		4.02E-05		2.34E-06												Land use		kg C deficit		3.8449559		0		0.000586705		2.6941427		0.33399035		0.038309783		0.095398855		0.27681454		-0.014914293		0.35648892		0.063133638		0.0003829006		-6.25E-05		0.0016028005		-0.0007584988		-0.0001599832

		Water use		m3		1.5120374		0.068560571		0.19660514		0.000977388		0.078645287		0.019315135		0.013563245		1.1064845		0.0039380953		0.0011207774		0.022671594		9.38E-05		2.62E-05		2.43E-06		2.76E-05		5.53E-06												Water use		m3		1.696367		0.06856275		2.82E-05		1.2700521		0.20322984		-0.0009435649		0.11626605		0.021799615		0.016237731		0.016598355		-0.015455255		4.52E-05		1.86E-06		-3.42E-05		-2.67E-05		4.98E-06

		Abiotic depletion		kg Sb eq		1.56E-05		0		9.92E-07		3.04E-09		6.31E-07		4.50E-06		5.97E-09		9.37E-06		1.23E-08		2.04E-09		4.25E-08		1.26E-09		1.36E-10		1.39E-11		1.85E-11		2.40E-12												Abiotic depletion		kg Sb eq		1.57E-05		0		1.70E-10		9.41E-06		1.01E-06		2.46E-08		5.91E-07		4.46E-06		-1.07E-07		1.49E-07		1.45E-07		3.96E-10		-8.91E-10		3.48E-10		-2.17E-10		-9.84E-10

		Abiotic depletion (fossil fuels)		MJ		71.743958		0		10.25826		0.27212181		3.7824589		0.71236712		0.12039288		54.891158		0.39927328		0.22074111		1.0818345		0.0040251324		0.0011576349		1.50E-05		0.0001374868		1.48E-05												Abiotic depletion (fossil fuels)		MJ		75.155809		0		0.0023929364		57.205299		10.387812		0.37556048		4.0039114		0.68807136		0.7997445		1.0280903		0.65829946		0.0014482086		-9.06E-06		0.0080160247		-0.0028118381		-1.50E-05

		Non-renewable, nuclear		MJ		4.9615053		0		0.49890529		0.0034637964		0.25013249		0.12448685		0.085867495		3.1540254		0.055729628		0.0034153259		0.78526251		0.0001531048		5.49E-05		1.05E-06		6.64E-06		8.42E-07												Non-renewable, nuclear		MJ		1.1246299		0		0.0001679699		0.34051177		0.099462843		-0.13891927		0.38521414		0.061532576		0.70549085		-0.14908351		-0.17928766		5.50E-05		9.43E-07		-0.0001167086		-0.0004010683		2.04E-06

		Non renewable, fossil		MJ		71.778818		0		10.260689		0.27214297		3.7839971		0.71313936		0.12156451		54.909234		0.39937494		0.220757		1.0925685		0.0040259743		0.0011579341		1.50E-05		0.0001375368		1.48E-05												Non renewable, fossil		MJ		75.157085		0		0.0023929396		57.206288		10.387957		0.37556044		4.0040498		0.68807509		0.79974513		1.0280896		0.65829894		0.0014482582		-9.06E-06		0.008016046		-0.0028118363		-1.50E-05

		Non-renewable, biomass		MJ		0.0031086934		0		2.68E-04		4.76E-06		1.83E-04		1.90E-04		1.46E-05		0.0021826166		0.0001300638		1.68E-06		0.0001317982		2.88E-07		2.80E-06		6.73E-10		6.62E-09		7.57E-10												Non-renewable, biomass		MJ		0.0001900425		0		1.82E-08		0.0001272918		1.66E-05		2.47E-06		1.23E-06		5.80E-06		-4.04E-06		3.51E-05		5.25E-06		3.79E-07		-1.21E-08		2.44E-09		-7.65E-08		-3.05E-08

						76.7434319934

		Polymerisation

		PlasticsEurope PET bottle grade Ecoprofile 2011 Report

		polymerisation		MJ		7.6

		Polymerization Ecoinvent 3 (PTA and EG removed, also in amorp grade )

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my2 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending



		Impact category		Unit		Total		Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym)		Steam, in chemical industry {GLO}| market for | Alloc Def, U		Chemical factory, organics {GLO}| market for | Alloc Def, U		Nitrogen, liquid {RER}| market for | Alloc Def, U		Polyethylene terephthalate, granulate, amorphous {GLO}| market for | Alloc Def, U (polym)		Heat, district or industrial, other than natural gas {RER}| market group for | Alloc Def, U		Heat, district or industrial, natural gas {RER}| market group for | Alloc Def, U		Electricity, medium voltage {RER}| market group for | Alloc Def, U		Average incineration residue {GLO}| market for | Alloc Def, U		Hazardous waste, for underground deposit {GLO}| market for | Alloc Def, U		Municipal solid waste {CH}| market for | Alloc Def, U		Waste plastic, mixture {Europe without Switzerland}| market for waste plastic, mixture | Alloc Def, U		Waste plastic, mixture {CH}| market for waste plastic, mixture | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		0.72639841		0		0.019123323		0.068700454		0.010336116		0.48196627		0.038828518		0.012906483		0.093233361		0.0006744566		0.0001107934		2.17E-05		0.0004157655		8.12E-05

		Ozone depletion		kg CFC-11 eq		6.99E-08		0		1.87E-09		8.23E-09		1.18E-09		4.26E-08		3.35E-09		1.97E-09		1.06E-08		3.41E-11		7.06E-12		1.87E-13		1.65E-12		1.98E-13

		Human toxicity, non-cancer effects		CTUh		3.93E-07		0		1.12E-09		1.68E-07		2.68E-09		1.87E-07		6.45E-09		3.82E-10		2.40E-08		4.16E-09		2.08E-11		4.15E-11		1.65E-10		1.59E-11

		Human toxicity, cancer effects		CTUh		6.78E-08		0		2.70E-10		1.92E-08		6.93E-10		2.94E-08		1.10E-09		1.12E-10		6.22E-09		1.07E-08		1.91E-11		1.24E-12		9.63E-12		1.11E-12

		Particulate matter		kg PM2.5 eq		0.0005927156		8.32E-07		1.02E-05		8.93E-05		4.05E-06		0.0004153478		3.50E-05		1.54E-06		3.61E-05		2.13E-07		9.98E-08		1.59E-09		7.42E-09		9.91E-10

		Ionizing radiation HH		kBq U235 eq		0.099577332		0		0.0004288627		0.0075200705		0.0049113773		0.038632421		0.002900349		0.0003102954		0.044849355		1.96E-05		4.10E-06		1.00E-07		7.17E-07		7.75E-08

		Photochemical ozone formation		kg NMVOC eq		0.0021029078		1.00E-06		3.23E-05		0.0002498724		2.17E-05		0.0014830809		0.0001075637		1.55E-05		0.0001896881		1.57E-06		4.42E-07		1.58E-08		1.33E-07		2.20E-08

		Acidification		molc H+ eq		0.0048269743		0		8.71E-05		0.0007159551		5.81E-05		0.0031195963		0.0002985833		2.16E-05		0.0005230779		2.11E-06		5.77E-07		1.36E-08		1.19E-07		1.95E-08

		Terrestrial eutrophication		molc N eq		0.0070616819		0		9.45E-05		0.0009084914		7.68E-05		0.0048687421		0.0003914259		4.44E-05		0.0006694022		5.96E-06		1.27E-06		5.79E-08		5.26E-07		9.10E-08

		Freshwater eutrophication		kg P eq		0.0004026035		0		2.02E-06		0.0001039234		8.81E-06		0.0001942575		9.19E-06		6.88E-07		8.03E-05		3.36E-06		3.72E-08		1.13E-09		1.72E-09		2.15E-10

		Marine eutrophication		kg N eq		0.0006966994		0		8.95E-06		8.99E-05		8.84E-06		0.0004702759		3.57E-05		4.18E-06		7.78E-05		5.34E-07		1.20E-07		1.28E-08		3.58E-07		1.06E-08

		Freshwater ecotoxicity		CTUe		10.062181		0		0.024528146		3.8433494		0.091153236		4.5831333		0.090182292		0.010443281		0.82209764		0.57838764		0.0006541459		0.0031958709		0.01369656		0.0013597402

		Land use		kg C deficit		1.2020109		0		0.017012167		0.26960575		0.0088020052		0.75197335		0.069700216		0.0082970648		0.074589852		0.0016386134		0.0003455852		3.76E-06		4.02E-05		2.34E-06

		Water use		m3		0.27597545		0.068560571		0.000977388		0.019315135		0.013563245		0.14567305		0.0039380953		0.0011207774		0.022671594		9.38E-05		2.62E-05		2.43E-06		2.76E-05		5.53E-06

		Abiotic depletion		kg Sb eq		8.29E-06		0		3.04E-09		4.50E-06		5.97E-09		3.72E-06		1.23E-08		2.04E-09		4.25E-08		1.26E-09		1.36E-10		1.39E-11		1.85E-11		2.40E-12

		Abiotic depletion (fossil fuels)		MJ		8.6698637		0		0.27212181		0.71236712		0.12039287		5.8577829		0.39927328		0.22074111		1.0818345		0.0040251324		0.0011576349		1.50E-05		0.0001374868		1.48E-05

		Non-renewable, nuclear		MJ		1.6012334		0		0.0034637964		0.12448685		0.085867495		0.54279131		0.055729628		0.0034153259		0.78526251		0.0001531048		5.49E-05		1.05E-06		6.64E-06		8.42E-07

		Non renewable, fossil		MJ		8.6869485		0		0.27214297		0.71313936		0.12156451		5.86205		0.39937494		0.22075701		1.0925685		0.0040259743		0.0011579341		1.50E-05		0.0001375368		1.48E-05

		Non-renewable, biomass		MJ		0.0010911791		0		4.76E-06		0.0001897048		1.46E-05		0.0006155048		0.0001300638		1.68E-06		0.0001317982		2.88E-07		2.80E-06		6.73E-10		6.62E-09		7.57E-10

						10.2892730791



		MEG (petrochem)

		MEG Ecoinvent 2																		MEG Ecoinvent 3

		Calculation: 		Analyze																Calculation: 		Analyze

		Results: 		Impact assessment																Results: 		Impact assessment

		Product: 		1 kg Ethylene glycol, at plant/RER U (of project Ecoinvent unit processes)																Product: 		1 kg Ethylene glycol {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization																Indicator: 		Characterization

		Skip categories: 		Never																Skip categories: 		Never

		Exclude infrastructure processes: 		No																Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No																Exclude long-term emissions: 		No

		Sorted on item: 		Impact category																Sorted on item: 		Impact category

		Sort order: 		Ascending																Sort order: 		Ascending



		Impact category		Unit		Ethylene glycol, at plant/RER U														Impact category		Unit		Ethylene glycol {RER}| production | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		1.6586289														IPCC GWP 100a		kg CO2 eq		1.9051478

		Ozone depletion		kg CFC-11 eq		3.18E-08														Ozone depletion		kg CFC-11 eq		7.31E-08

		Human toxicity, non-cancer effects		CTUh		3.52E-07														Human toxicity, non-cancer effects		CTUh		4.46E-07

		Human toxicity, cancer effects		CTUh		8.36E-08														Human toxicity, cancer effects		CTUh		8.53E-08

		Particulate matter		kg PM2.5 eq		0.0005842298														Particulate matter		kg PM2.5 eq		0.0010680021

		Ionizing radiation HH		kBq U235 eq		0.41385513														Ionizing radiation HH		kBq U235 eq		0.20343091

		Photochemical ozone formation		kg NMVOC eq		0.0047282615														Photochemical ozone formation		kg NMVOC eq		0.0055491344

		Acidification		molc H+ eq		0.0061994342														Acidification		molc H+ eq		0.0083999293

		Terrestrial eutrophication		molc N eq		0.010940458														Terrestrial eutrophication		molc N eq		0.014062387

		Freshwater eutrophication		kg P eq		0.0006191276														Freshwater eutrophication		kg P eq		0.0006461584

		Marine eutrophication		kg N eq		0.0010965736														Marine eutrophication		kg N eq		0.0013903306

		Freshwater ecotoxicity		CTUe		9.0365491														Freshwater ecotoxicity		CTUe		12.362614

		Land use		kg C deficit		0.3227972														Land use		kg C deficit		1.1197502

		Water use		m3		191.91077														Water use		m3		0.97781908

		Abiotic depletion		kg Sb eq		6.32E-06														Abiotic depletion		kg Sb eq		8.21E-06

		Abiotic depletion (fossil fuels)		MJ		46.078644														Abiotic depletion (fossil fuels)		MJ		47.795789

		Non-renewable, nuclear		MJ		5.1364595														Non-renewable, nuclear		MJ		4.2894356

		Non renewable, fossil		MJ		46.080555														Non renewable, fossil		MJ		47.835082

		Non-renewable, biomass		MJ		5.60E-06														Non-renewable, biomass		MJ		0.0018272372

						51.2170201015																		52.1263448372

		PlasticsEurope MEG Ecoprofile 2012 Report

		Impact category		Unit

		IPCC GWP 100a		kg CO2 eq		1.58

		NREU		MJ		48.7

						50

		CML-IA baseline V3.04 / EU25				Report

		Impact category		Unit

		Abiotic depletion		kg Sb eq		2.20E-08

		Abiotic depletion (fossil fuels)		MJ		42.1

		Global warming (GWP100a)		kg CO2 eq		1.58

		Ozone layer depletion (ODP)		kg CFC-11 eq		4.90E-07

		Human toxicity		kg 1,4-DB eq

		Fresh water aquatic ecotox.		kg 1,4-DB eq

		Marine aquatic ecotoxicity		kg 1,4-DB eq

		Terrestrial ecotoxicity		kg 1,4-DB eq

		Photochemical oxidation		kg C2H4 eq		4.00E-04

		Acidification		kg SO2 eq		3.10E-03

		Eutrophication		kg PO4--- eq		7.20E-04

		DEG &TEG



		DEG& TEG Ecoinvent 2

		Calculation: 		Compare

		Results: 		Impact assessment

		Product 1: 		1 kg Ethylene glycol {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Product 2: 		1 kg Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Product 3: 		1 kg Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Ethylene glycol {RER}| production | Alloc Def, U		Diethylene glycol {RER}| ethylene glycol production | Alloc Def, U		Triethylene glycol {RER}| ethylene glycol production | Alloc Def, U

		IPCC GWP 100a		kg CO2 eq		1.9051478		2.183847		2.2990426

		Ozone depletion		kg CFC-11 eq		7.31E-08		8.03E-08		8.33E-08

		Human toxicity, non-cancer effects		CTUh		4.46E-07		4.84E-07		4.99E-07

		Human toxicity, cancer effects		CTUh		8.53E-08		9.42E-08		9.79E-08

		Particulate matter		kg PM2.5 eq		0.0010680021		0.001220984		0.0012842165

		Ionizing radiation HH		kBq U235 eq		0.20343091		0.22090939		0.22813382

		Photochemical ozone formation		kg NMVOC eq		0.0055491344		0.0063808843		0.0067246742

		Acidification		molc H+ eq		0.0083999293		0.0095167304		0.0099783415

		Terrestrial eutrophication		molc N eq		0.014062387		0.016055493		0.01687931

		Freshwater eutrophication		kg P eq		0.0006461584		0.000709402		0.0007355426

		Marine eutrophication		kg N eq		0.0013903306		0.0015832884		0.0016630443

		Freshwater ecotoxicity		CTUe		12.362614		13.497015		13.965901

		Land use		kg C deficit		1.1197502		1.2362698		1.2844312

		Water use		m3		0.97781908		1.0939691		1.1419778

		Abiotic depletion		kg Sb eq		8.21E-06		8.79E-06		9.04E-06

		Abiotic depletion (fossil fuels)		MJ		47.795789		55.40695		58.552896

		Non-renewable, nuclear		MJ		4.2894356		4.7202804		4.8983628

		Non renewable, fossil		MJ		47.835082		55.449011		58.596101

		Non-renewable, biomass		MJ		0.0018272372		0.0020578754		0.0021532059

						52.1263448372		60.1713492754		63.4966170059

		PlasticsEurope DEG&TEG Ecoprofile 2012 Report

		Impact category		Unit		DEG		TEG

		IPCC GWP 100a		kg CO2 eq		1.86		1.97

		NREU		MJ		57.5		61

		CML-IA baseline V3.04 / EU25								Report

		Impact category		Unit		Total				DEG		TEG

		Abiotic depletion		kg Sb eq						2.60E-08		2.80E-08

		Abiotic depletion (fossil fuels)		MJ						49.7		52.7

		Global warming (GWP100a)		kg CO2 eq						1.86		1.97

		Ozone layer depletion (ODP)		kg CFC-11 eq						5.70E-07		6.10E-07

		Human toxicity		kg 1,4-DB eq

		Fresh water aquatic ecotox.		kg 1,4-DB eq

		Marine aquatic ecotoxicity		kg 1,4-DB eq

		Terrestrial ecotoxicity		kg 1,4-DB eq

		Photochemical oxidation		kg C2H4 eq						4.70E-04		5.00E-04

		Acidification		kg SO2 eq						3.67E-03		3.89E-03

		Eutrophication		kg PO4--- eq						8.50E-04		9.00E-04

		Compiled PET 2011

		MEG Ecoinvent 3																		PTA Industry data 2.0																		Polymerisation

		Calculation: 		Analyze																Calculation: 		Analyze																Calculation: 		Analyze

		Results: 		Impact assessment																Results: 		Impact assessment																Results: 		Impact assessment

		Product: 		1 kg Ethylene glycol {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)																Product: 		1 kg Terephthalic acid, purified, at plant/RER (of project Industry data 2.0)																Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization																Indicator: 		Characterization																Indicator: 		Characterization

		Skip categories: 		Never																Skip categories: 		Never																Skip categories: 		Never

		Exclude infrastructure processes: 		No																Exclude infrastructure processes: 		No																Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No																Exclude long-term emissions: 		No																Exclude long-term emissions: 		No

		Sorted on item: 		Impact category																Sorted on item: 		Impact category																Sorted on item: 		Impact category

		Sort order: 		Ascending																Sort order: 		Ascending																Sort order: 		Ascending

		Impact category		Unit		Ethylene glycol {RER}| production | Alloc Def, U														Impact category		Unit		Total														Impact category		Unit		Total

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!														IPCC GWP 100a		kg CO2 eq		1.33														IPCC GWP 100a		kg CO2 eq		0.43

		Ozone depletion		kg CFC-11 eq		7.31E-08														Ozone depletion		kg CFC-11 eq		0.0000114996														Ozone depletion		kg CFC-11 eq		6.99E-08

		Human toxicity, non-cancer effects		CTUh		4.46E-07														Human toxicity, non-cancer effects		CTUh		0.0000000653														Human toxicity, non-cancer effects		CTUh		3.93E-07

		Human toxicity, cancer effects		CTUh		8.53E-08														Human toxicity, cancer effects		CTUh		0.0000000061														Human toxicity, cancer effects		CTUh		6.78E-08

		Particulate matter		kg PM2.5 eq		0.0010680021														Particulate matter		kg PM2.5 eq		0.0003512283														Particulate matter		kg PM2.5 eq		0.0005927156

		Ionizing radiation HH		kBq U235 eq		0.20343091														Ionizing radiation HH		kBq U235 eq		0.035154517														Ionizing radiation HH		kBq U235 eq		0.099577332

		Photochemical ozone formation		kg NMVOC eq		0.0055491344														Photochemical ozone formation		kg NMVOC eq		0.0045268473														Photochemical ozone formation		kg NMVOC eq		0.0021029078

		Acidification		molc H+ eq		0.0083999293														Acidification		molc H+ eq		0.005867045														Acidification		molc H+ eq		0.0048269743

		Terrestrial eutrophication		molc N eq		0.014062387														Terrestrial eutrophication		molc N eq		0.011172576														Terrestrial eutrophication		molc N eq		0.0070616819

		Freshwater eutrophication		kg P eq		0.0006461584														Freshwater eutrophication		kg P eq		0.0000748835														Freshwater eutrophication		kg P eq		0.0004026035

		Marine eutrophication		kg N eq		0.0013903306														Marine eutrophication		kg N eq		0.0010692686														Marine eutrophication		kg N eq		0.0006966994

		Freshwater ecotoxicity		CTUe		12.362614														Freshwater ecotoxicity		CTUe		0.87093453														Freshwater ecotoxicity		CTUe		10.062181

		Land use		kg C deficit		1.1197502														Land use		kg C deficit		0.052622072														Land use		kg C deficit		1.2020109

		Water use		m3		0.97781908														Water use		m3		2.8926148														Water use		m3		0.27597545

		Abiotic depletion		kg Sb eq		8.21E-06														Abiotic depletion		kg Sb eq		0.000000039														Abiotic depletion		kg Sb eq		8.29E-06

		Abiotic depletion (fossil fuels)		MJ		47.795789														Abiotic depletion (fossil fuels)		MJ		52.225893														Abiotic depletion (fossil fuels)		MJ		8.6698637

		NREU		MJ		ERROR:#REF!														NREU		MJ		52.5														NREU		MJ		7.6

		* Marked red, from PlasticsEurope PET bottle grade Eco-profile 2011 (back calculated from PTA, polymerization)																		* Marked red, from PlasticsEurope PET bottle grade Eco-profile 2011																		* Marked red, from PlasticsEurope PET bottle grade Eco-profile 2011

		Compiled PET																								kg MEG/kg PETb		ERROR:#REF!

																										kg PTA/kg PETb		ERROR:#REF!

		Impact category		Unit		MEG production		PTA production		Polymerization 		Stretch blow moulding		Total												kg PETb/kg moulded plastic		ERROR:#REF!

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Land use		kg C deficit		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Water use		m3		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		NREU		MJ		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!





Impact Assessment Fossil (upd)

		Compiled PET 2017

		PlasticsEurope PET bottle grade Ecoprofile 2017																		Breakdown		%		kg CO2 eq/kg PET bottle grade						kg MEG/kg PETb		0.3230120733

		Impact category		Unit																polymerization		14.5		0.31755						kg PTA/kg PETb		0.8645399667				8		5.5959798995

		IPCC GWP 100a		kg CO2 eq		2.19														PTA		60.4		1.32276				1.5300160212		kg CO2 eq/kg PTA						67.6		47.2860301508		54.6950192847

		NREU		MJ		69.6														MEG		25.1		0.54969				1.7017630159		kg CO2 eq/kg MEG						23.9		16.7179899497		51.7565482317

																						100														99.5		69.6

		MEG Ecoinvent 3																		PTA Industry data 2.0																		Polymerisation

		Calculation: 		Analyze																Calculation: 		Analyze																Calculation: 		Analyze

		Results: 		Impact assessment																Results: 		Impact assessment																Results: 		Impact assessment

		Product: 		1 kg Ethylene glycol {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)																Product: 		1 kg Terephthalic acid, purified, at plant/RER (of project Industry data 2.0)																Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization																Indicator: 		Characterization																Indicator: 		Characterization

		Skip categories: 		Never																Skip categories: 		Never																Skip categories: 		Never

		Exclude infrastructure processes: 		No																Exclude infrastructure processes: 		No																Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No																Exclude long-term emissions: 		No																Exclude long-term emissions: 		No

		Sorted on item: 		Impact category																Sorted on item: 		Impact category																Sorted on item: 		Impact category

		Sort order: 		Ascending																Sort order: 		Ascending																Sort order: 		Ascending

		Impact category		Unit		Ethylene glycol {RER}| production | Alloc Def, U														Impact category		Unit		Total														Impact category		Unit		Total

		IPCC GWP 100a		kg CO2 eq		1.70														IPCC GWP 100a		kg CO2 eq		1.53														IPCC GWP 100a		kg CO2 eq		0.32

		Ozone depletion		kg CFC-11 eq		7.31E-08														Ozone depletion		kg CFC-11 eq		1.15E-05														Ozone depletion		kg CFC-11 eq		6.99E-08

		Human toxicity, non-cancer effects		CTUh		4.46E-07														Human toxicity, non-cancer effects		CTUh		6.53E-08														Human toxicity, non-cancer effects		CTUh		3.93E-07

		Human toxicity, cancer effects		CTUh		8.53E-08														Human toxicity, cancer effects		CTUh		6.09E-09														Human toxicity, cancer effects		CTUh		6.78E-08

		Particulate matter		kg PM2.5 eq		1.07E-03														Particulate matter		kg PM2.5 eq		3.51E-04														Particulate matter		kg PM2.5 eq		5.93E-04

		Ionizing radiation HH		kBq U235 eq		2.03E-01														Ionizing radiation HH		kBq U235 eq		3.52E-02														Ionizing radiation HH		kBq U235 eq		9.96E-02

		Photochemical ozone formation		kg NMVOC eq		5.55E-03														Photochemical ozone formation		kg NMVOC eq		4.53E-03														Photochemical ozone formation		kg NMVOC eq		2.10E-03

		Acidification		molc H+ eq		8.40E-03														Acidification		molc H+ eq		5.87E-03														Acidification		molc H+ eq		4.83E-03

		Terrestrial eutrophication		molc N eq		1.41E-02														Terrestrial eutrophication		molc N eq		1.12E-02														Terrestrial eutrophication		molc N eq		7.06E-03

		Freshwater eutrophication		kg P eq		6.46E-04														Freshwater eutrophication		kg P eq		7.49E-05														Freshwater eutrophication		kg P eq		4.03E-04

		Marine eutrophication		kg N eq		1.39E-03														Marine eutrophication		kg N eq		1.07E-03														Marine eutrophication		kg N eq		6.97E-04

		Freshwater ecotoxicity		CTUe		1.24E+01														Freshwater ecotoxicity		CTUe		8.71E-01														Freshwater ecotoxicity		CTUe		1.01E+01

		Land use		kg C deficit		1.12E+00														Land use		kg C deficit		5.26E-02														Land use		kg C deficit		1.20E+00

		Water use		m3		9.78E-01														Water use		m3		2.89E+00														Water use		m3		2.76E-01

		Abiotic depletion		kg Sb eq		8.21E-06														Abiotic depletion		kg Sb eq		3.90E-08														Abiotic depletion		kg Sb eq		8.29E-06

		Abiotic depletion (fossil fuels)		MJ		47.80														Abiotic depletion (fossil fuels)		MJ		52.23														Abiotic depletion (fossil fuels)		MJ		8.67

		NREU		MJ		51.76														NREU		MJ		54.70														NREU		MJ		5.60

		* GWP and NREU from PlasticsEurope PET bottle grade Eco-profile 2017 																		* GWP and NREU from PlasticsEurope PET bottle grade Eco-profile 2017 																		* GWP and NREU from PlasticsEurope PET bottle grade Eco-profile 2017 



		Compiled PET																								kg MEG/kg PETb		0.3230120733

																										kg PTA/kg PETb		0.8645399667

		Impact category		Unit		MEG production		PTA production		Polymerization 		Stretch blow moulding		Total												kg PETb/kg moulded plastic		1.0218870621		Impact category		Unit		MEG production		PTA production		Polymerization 		Total

		IPCC GWP 100a		kg CO2 eq		0.5617210992		1.3517113302		0.32		0.9292293841		3.16716205														1		IPCC GWP 100a		kg CO2 eq		0.54969		1.32276		0.32		2.19

		Ozone depletion		kg CFC-11 eq		2.41E-08		1.02E-05		7.14E-08		1.05E-07		1.04E-05																Ozone depletion		kg CFC-11 eq		2.36E-08		9.94E-06		6.99E-08		0.0000100353

		Human toxicity, non-cancer effects		CTUh		1.47E-07		5.77E-08		4.02E-07		2.55E-07		8.62E-07																Human toxicity, non-cancer effects		CTUh		1.44E-07		5.65E-08		3.93E-07		0.0000005939

		Human toxicity, cancer effects		CTUh		2.82E-08		5.38E-09		6.93E-08		6.35E-08		1.66E-07																Human toxicity, cancer effects		CTUh		2.76E-08		5.27E-09		6.78E-08		0.0000001006

		Particulate matter		kg PM2.5 eq		3.53E-04		3.10E-04		6.06E-04		4.48E-04		1.72E-03																Particulate matter		kg PM2.5 eq		3.45E-04		3.04E-04		5.93E-04		0.0012413441

		Ionizing radiation HH		kBq U235 eq		6.71E-02		3.11E-02		1.02E-01		4.17E-01		6.17E-01																Ionizing radiation HH		kBq U235 eq		6.57E-02		3.04E-02		9.96E-02		0.195680457

		Photochemical ozone formation		kg NMVOC eq		1.83E-03		4.00E-03		2.15E-03		2.02E-03		1.00E-02																Photochemical ozone formation		kg NMVOC eq		1.79E-03		3.91E-03		2.10E-03		0.0078089856

		Acidification		molc H+ eq		2.77E-03		5.18E-03		4.93E-03		5.24E-03		1.81E-02																Acidification		molc H+ eq		2.71E-03		5.07E-03		4.83E-03		0.0126125478

		Terrestrial eutrophication		molc N eq		4.64E-03		9.87E-03		7.22E-03		7.15E-03		2.89E-02																Terrestrial eutrophication		molc N eq		4.54E-03		9.66E-03		7.06E-03		0.0212631412

		Freshwater eutrophication		kg P eq		2.13E-04		6.62E-05		4.11E-04		7.58E-04		1.45E-03																Freshwater eutrophication		kg P eq		2.09E-04		6.47E-05		4.03E-04		0.0006760602

		Marine eutrophication		kg N eq		4.59E-04		9.45E-04		7.12E-04		8.21E-04		2.94E-03																Marine eutrophication		kg N eq		4.49E-04		9.24E-04		6.97E-04		0.0020702184

		Freshwater ecotoxicity		CTUe		4.08E+00		7.69E-01		1.03E+01		8.53E+00		2.37E+01																Freshwater ecotoxicity		CTUe		3.99E+00		7.53E-01		1.01E+01		14.8084122888

		Land use		kg C deficit		3.70E-01		4.65E-02		1.23E+00		1.39E+00		3.04E+00																Land use		kg C deficit		3.62E-01		4.55E-02		1.20E+00		1.609197618

		Water use		m3		3.23E-01		2.56E+00		2.82E-01		1.83E+00		4.99E+00																Water use		m3		3.16E-01		2.50E+00		2.76E-01		3.0926039212

		Abiotic depletion		kg Sb eq		2.71E-06		3.44E-08		8.48E-06		1.02E-06		1.22E-05																Abiotic depletion		kg Sb eq		2.65E-06		3.37E-08		8.29E-06		0.0000109792

		Abiotic depletion (fossil fuels)		MJ		15.78		46.14		8.86		10.74		81.51																Abiotic depletion (fossil fuels)		MJ		15.44		45.15		8.67		69.2598523934

		NREU		MJ		17.08		48.32		5.72		18.11		89.23																NREU		MJ		16.72		47.29		5.60		69.6

		Data Sources



		PTA

						PTA

						2011a		2014b		2016c		2017d		Ecoinvent 3e

		GWP		kg CO2 eq		1.33		1.51		1.56		1.53		1.84

		NREU		MJ		52.5		53.9		55.1		54.70		55.1





		a. Calculated based on Plastics Europe PET bottle grade 2011 Eco-profile, as given in Tsiropoulos et al. 2015

		b. SimaPro Industry data 2.0 "Terephthalic acid, purified, at plant/RER"

		c. PlasticsEurope PTA Eco-profile 2016

		d. Calculated based on dominance analysis given in PlasticsEurope PET bottle grade 2017 Eco-profile

		e. Ecoinvent 3 "Purified terephthalic acid {RER}| production | Alloc Def, U"



		MEG

						MEG

						2011a		2012b		2017c		Ecoinvent 3d

		GWP		kg CO2 eq		1.77		1.58		1.70		1.91

		NREU		MJ		48.3		48.7		51.8		52.1



		a. Calculated based on Plastics Europe PET bottle grade 2011 Eco-profile, as given in Tsiropoulos et al. 2015

		b. PlasticsEurope MEG Eco-profile 2012

		c. Calculated based on dominance analysis given in PlasticsEurope PET bottle grade 2017 Eco-profile

		d. Ecoinvent 3 "Ethylene glycol {RER}| production | Alloc Def, U"

		Polymerization

						Polymerization

						2011a		2017b		Ecoinvent3

		GWP		kg CO2 eq		0.43		0.32		0.73

		NREU		MJ		7.6		5.6		10.3

		a. Calculated based on Plastics Europe PET bottle grade 2011 Eco-profile, as given in Tsiropoulos et al. 2015

		b. Calculated based on dominance analysis given in PlasticsEurope PET bottle grade 2017 Eco-profile

		PET (bottle grade)

						2011a		2011b		2017c		Ecoinvent 3d

		GWP		kg CO2 eq		2.15		2.20		2.19		3.19

		NREU		MJ		68.6		67.3		69.6		76.7

		a. Plastics Europe PET bottle grade 2011 Eco-profile

		b. SimaPro Industry data 2.0 "Polyethylene terephthalate, granulate, bottle grade, at plant/RER"

		c. Plastics Europe PET bottle grade 2017 Eco-profile

		d. Ecoinvent 3 "Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U"

		Check		kg MEG/kg PETb		0.3230120733

				kg PTA/kg PETb		0.8645399667

						2011		2017

		GWP		kg CO2 eq		2.15		2.19

		NREU		MJ		68.6		69.6

		Range

																								Method: 		CML-IA baseline V3.04 / EU25

		PET (bottle grade)

														ref														industry data 2.0		Ecoinv 3

						2011a		2011b		2017c		Ecoinvent 3d		Compiled		Gabi		min		max				Impact category		Unit		Polyethylene terephthalate, granulate, bottle grade, at plant/RER		Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U

		GWP		kg CO2 eq		2.15		2.20		2.19		3.19		2.19		2.93		-2%		46%		47%		Abiotic depletion		kg Sb eq		4.83E-08		1.56E-05

		NREU		MJ		68.6		67.3		69.6		76.7		69.6		79.0		-3%		14%		17%		Abiotic depletion (fossil fuels)		MJ		63.53		71.74

		Ozone depletion		kg CFC-11 eq		1.00E-05		1.07E-05				1.59E-07		1.00E-05		1.73E-11		-100%		6%		106%		Global warming (GWP100a)		kg CO2 eq		2.16		3.08

		Human toxicity, non-cancer effects		CTUh				1.43E-07				8.19E-07		5.94E-07		8.39E-08		-86%		38%		124%		Ozone layer depletion (ODP)		kg CFC-11 eq		1.07E-05		1.60E-07

		Human toxicity, cancer effects		CTUh				5.28E-09				1.97E-07		1.01E-07		1.88E-08		-95%		95%		190%		Human toxicity		kg 1,4-DB eq		4.67E-01		1.65E+00

		Particulate matter		kg PM2.5 eq				4.19E-04				2.15E-03		1.24E-03		2.28E-04		-82%		73%		155%		Fresh water aquatic ecotox.		kg 1,4-DB eq		5.12E-02		7.65E-01

		Ionizing radiation HH		kBq U235 eq				9.58E-01				2.35E-01		1.96E-01		1.73E-01		-12%		390%		401%		Marine aquatic ecotoxicity		kg 1,4-DB eq		3.35E+02		2.86E+03

		Photochemical ozone formation		kg NMVOC eq				7.86E-03				9.05E-03		7.81E-03		4.64E-03		-41%		16%		56%		Terrestrial ecotoxicity		kg 1,4-DB eq		1.73E-03		4.93E-03

				kg C2H4 eq		5.90E-04		5.92E-04				7.68E-04		6.40E-04		6.72E-04		-8%		20%				Photochemical oxidation		kg C2H4 eq		5.92E-04		7.68E-04

		Acidification		molc H+ eq				9.55E-03				1.60E-02		1.26E-02		5.38E-03		-57%		27%		84%		Acidification		kg SO2 eq		7.97E-03		1.36E-02

				kg SO2 eq		7.90E-03		7.97E-03				1.36E-02		1.06E-02		4.45E-03		-58%		27%				Eutrophication		kg PO4--- eq		8.11E-04		4.00E-03

		Terrestrial eutrophication		molc N eq				1.83E-02				2.53E-02		2.13E-02		1.37E-02		-36%		19%		55%

		Freshwater eutrophication		kg P eq				5.98E-05				9.84E-04		6.76E-04		5.47E-06		-99%		46%		145%

		Eutrophication		kg PO4--- eq		8.10E-04		8.11E-04				4.00E-03		3.23E-03		5.03E-04		-84%		24%

		Marine eutrophication		kg N eq				1.72E-03				2.45E-03		2.07E-03		1.29E-03		-38%		18%		56%

		Freshwater ecotoxicity		CTUe				2.75E+00				2.34E+01		1.48E+01		4.31E-01		-97%		58%		155%

		Water use		m3				2.40E+00				1.51E+00		3.09E+00		8.83E-01		-71%		0%		71%

		Abiotic depletion		kg Sb eq		3.00E-05		4.83E-08				1.56E-05		1.10E-05		1.27E-06		-100%		173%		273%

		Abiotic depletion (fossil fuels)		MJ		69.00		63.53				71.74		69.26		76.19		-8%		10%		18%



		a. Plastics Europe PET bottle grade 2011 Eco-profile

		b. SimaPro Industry data 2.0 "Polyethylene terephthalate, granulate, bottle grade, at plant/RER"

		c. Plastics Europe PET bottle grade 2017 Eco-profile																						kg MEG/kg PETb		0.3230120733

		d. Ecoinvent 3 "Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U"																						kg PTA/kg PETb		0.8645399667



		PTA										MEG								Polymerisation

		Calculation: 		Analyze								Calculation: 		Analyze						Calculation: 		Analyze

		Results: 		Impact assessment								Results: 		Impact assessment						Results: 		Impact assessment

		Product: 		1 kg Terephthalic acid, purified, at plant/RER (of project Industry data 2.0)								Product: 		1 kg Ethylene glycol {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)						Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)

		Method: 		CML-IA baseline V3.04 / EU25								Method: 		CML-IA baseline V3.04 / EU25						Method: 		CML-IA baseline V3.04 / EU25

		Indicator: 		Characterization								Indicator: 		Characterization						Indicator: 		Characterization

		Skip categories: 		Never								Skip categories: 		Never						Skip categories: 		Never

		Exclude infrastructure processes: 		No								Exclude infrastructure processes: 		No						Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No								Exclude long-term emissions: 		No						Exclude long-term emissions: 		No

		Sorted on item: 		Impact category								Sorted on item: 		Impact category						Sorted on item: 		Impact category

		Sort order: 		Ascending								Sort order: 		Ascending						Sort order: 		Ascending

																												Compiled PET

		Impact category		Unit		Total						Impact category		Unit		Ethylene glycol {RER}| production | Alloc Def, U				Impact category		Unit		Total

		Abiotic depletion		kg Sb eq		3.90E-08						Abiotic depletion		kg Sb eq		8.21E-06				Abiotic depletion		kg Sb eq		8.29E-06				1.10E-05

		Abiotic depletion (fossil fuels)		MJ		52.225893						Abiotic depletion (fossil fuels)		MJ		47.795789				Abiotic depletion (fossil fuels)		MJ		8.6698637				6.93E+01

		Global warming (GWP100a)		kg CO2 eq		1.4847924						Global warming (GWP100a)		kg CO2 eq		1.8432491				Global warming (GWP100a)		kg CO2 eq		0.71186424				2.59E+00

		Ozone layer depletion (ODP)		kg CFC-11 eq		1.15E-05						Ozone layer depletion (ODP)		kg CFC-11 eq		7.31E-08				Ozone layer depletion (ODP)		kg CFC-11 eq		6.99E-08				1.00E-05

		Human toxicity		kg 1,4-DB eq		0.20218094						Human toxicity		kg 1,4-DB eq		0.90983948				Human toxicity		kg 1,4-DB eq		0.6317283				1.10E+00

		Fresh water aquatic ecotox.		kg 1,4-DB eq		0.059143534						Fresh water aquatic ecotox.		kg 1,4-DB eq		0.46918887				Fresh water aquatic ecotox.		kg 1,4-DB eq		0.3306676				5.33E-01

		Marine aquatic ecotoxicity		kg 1,4-DB eq		233.29058						Marine aquatic ecotoxicity		kg 1,4-DB eq		1701.0669				Marine aquatic ecotoxicity		kg 1,4-DB eq		1190.1716				1.94E+03

		Terrestrial ecotoxicity		kg 1,4-DB eq		0.0012128329						Terrestrial ecotoxicity		kg 1,4-DB eq		0.0025221249				Terrestrial ecotoxicity		kg 1,4-DB eq		0.0017877827				3.65E-03

		Photochemical oxidation		kg C2H4 eq		0.0003269217						Photochemical oxidation		kg C2H4 eq		0.0005152676				Photochemical oxidation		kg C2H4 eq		0.0001907142				6.40E-04

		Acidification		kg SO2 eq		0.0049007168						Acidification		kg SO2 eq		0.007086558				Acidification		kg SO2 eq		0.0041083593				1.06E-02

		Eutrophication		kg PO4--- eq		0.0010333057						Eutrophication		kg PO4--- eq		0.0024891589				Eutrophication		kg PO4--- eq		0.0015337502				3.23E-03





Cradle to Grave (upd)

				Case 1.1								Case 1.5

				cradle to gate		EoL		Total				cradle to gate		EoL		Total

		IPCC GWP 100a		ERROR:#REF!		-0.92		ERROR:#REF!				3.17		-0.65		2.51

		Ozone depletion		ERROR:#REF!		1.51E-09		ERROR:#REF!				1.04E-05		1.51E-09		0.00

		Human toxicity, non-cancer effects		ERROR:#REF!		1.36E-09		ERROR:#REF!				8.62E-07		1.36E-09		0.00

		Human toxicity, cancer effects		ERROR:#REF!		-2.71E-09		ERROR:#REF!				1.66E-07		-2.71E-09		0.00

		Particulate matter		ERROR:#REF!		-3.77E-04		ERROR:#REF!				1.72E-03		-3.77E-04		0.00

		Ionizing radiation HH		ERROR:#REF!		2.19E-03		ERROR:#REF!				6.17E-01		2.19E-03		0.62

		Photochemical ozone formation		ERROR:#REF!		-6.26E-03		ERROR:#REF!				1.00E-02		-6.26E-03		0.00

		Acidification		ERROR:#REF!		-6.42E-03		ERROR:#REF!				1.81E-02		-6.42E-03		0.01

		Terrestrial eutrophication		ERROR:#REF!		-1.01E-02		ERROR:#REF!				2.89E-02		-1.01E-02		0.02

		Freshwater eutrophication		ERROR:#REF!		2.15E-05		ERROR:#REF!				1.45E-03		2.15E-05		0.00

		Marine eutrophication		ERROR:#REF!		-9.00E-04		ERROR:#REF!				2.94E-03		-9.00E-04		0.00

		Freshwater ecotoxicity		ERROR:#REF!		-0.02		ERROR:#REF!				23.66		-0.02		23.64

		Water use		ERROR:#REF!		1.41E-03		ERROR:#REF!				4.99E+00		1.41E-03		4.99

		Abiotic depletion		ERROR:#REF!		6.03E-08		ERROR:#REF!				1.22E-05		6.03E-08		0.00

		Abiotic depletion (fossil fuels)		ERROR:#REF!		-25.25		ERROR:#REF!				81.51		-25.25		56.27

												ERROR:#REF!

						Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Cradle to grave life cycle impacts break down of biobased PET bottles (case 1.1)

						Biomass (Sugarcane) production		Manufacturing		End-of-life		Total														Biomass (Sugarcane) production		Manufacturing		End-of-life

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		-0.92		ERROR:#REF!												IPCC GWP 100a		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq		ERROR:#REF!		ERROR:#REF!		1.51E-09		ERROR:#REF!												Ozone depletion		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		ERROR:#REF!		1.36E-09		ERROR:#REF!												Human toxicity, non-cancer effects		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh		ERROR:#REF!		ERROR:#REF!		-2.71E-09		ERROR:#REF!												Human toxicity, cancer effects		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq		ERROR:#REF!		ERROR:#REF!		-3.77E-04		ERROR:#REF!												Particulate matter		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		ERROR:#REF!		2.19E-03		ERROR:#REF!												Ionizing radiation HH		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		ERROR:#REF!		-6.26E-03		ERROR:#REF!												Photochemical ozone formation		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq		ERROR:#REF!		ERROR:#REF!		-6.42E-03		ERROR:#REF!												Acidification		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq		ERROR:#REF!		ERROR:#REF!		-1.01E-02		ERROR:#REF!												Terrestrial eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq		ERROR:#REF!		ERROR:#REF!		2.15E-05		ERROR:#REF!												Freshwater eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq		ERROR:#REF!		ERROR:#REF!		-9.00E-04		ERROR:#REF!												Marine eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe		ERROR:#REF!		ERROR:#REF!		-0.02		ERROR:#REF!												Freshwater ecotoxicity		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Water use		m3		ERROR:#REF!		ERROR:#REF!		1.41E-03		ERROR:#REF!												Water use		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq		ERROR:#REF!		ERROR:#REF!		6.03E-08		ERROR:#REF!												Abiotic depletion		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		ERROR:#REF!		-25.25		ERROR:#REF!												Abiotic depletion (fossil fuels)		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Cradle to grave comparison between biobased PET bottles (case 1.1) and petrochemical PET bottles (case 1.5)

						bio-based PET bottle		petrochemical PET bottle								bio-based PET bottle		petrochemical PET bottle

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		2.51		ERROR:#REF!				IPCC GWP 100a		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq		ERROR:#REF!		0.00		ERROR:#REF!				Ozone depletion		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		0.00		ERROR:#REF!				Human toxicity, non-cancer effects		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh		ERROR:#REF!		0.00		ERROR:#REF!				Human toxicity, cancer effects		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq		ERROR:#REF!		0.00		ERROR:#REF!				Particulate matter		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		0.62		ERROR:#REF!				Ionizing radiation HH		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		0.00		ERROR:#REF!				Photochemical ozone formation		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq		ERROR:#REF!		0.01		ERROR:#REF!				Acidification		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq		ERROR:#REF!		0.02		ERROR:#REF!				Terrestrial eutrophication		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq		ERROR:#REF!		0.00		ERROR:#REF!				Freshwater eutrophication		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq		ERROR:#REF!		0.00		ERROR:#REF!				Marine eutrophication		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe		ERROR:#REF!		23.64		ERROR:#REF!				Freshwater ecotoxicity		ERROR:#REF!		ERROR:#REF!

		Water use		m3		ERROR:#REF!		4.99		ERROR:#REF!				Water use		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq		ERROR:#REF!		0.00		ERROR:#REF!				Abiotic depletion		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		56.27		ERROR:#REF!				Abiotic depletion (fossil fuels)		ERROR:#REF!		ERROR:#REF!



Biomass (Sugarcane) production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Manufacturing	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	End-of-life	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	

bio-based PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	petrochemical PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	%



Cradle to Grave (3)

				Case 1.1								Case 1.5

				cradle to gate		EoL		Total				cradle to gate		EoL		Total

		IPCC GWP 100a		ERROR:#REF!		-0.92		ERROR:#REF!				3.13		-0.65		2.47

		Ozone depletion		ERROR:#REF!		1.51E-09		ERROR:#REF!				1.04E-05		1.51E-09		0.00

		Human toxicity, non-cancer effects		ERROR:#REF!		1.36E-09		ERROR:#REF!				8.62E-07		1.36E-09		0.00

		Human toxicity, cancer effects		ERROR:#REF!		-2.71E-09		ERROR:#REF!				1.66E-07		-2.71E-09		0.00

		Particulate matter		ERROR:#REF!		-3.77E-04		ERROR:#REF!				1.72E-03		-3.77E-04		0.00

		Ionizing radiation HH		ERROR:#REF!		2.19E-03		ERROR:#REF!				6.17E-01		2.19E-03		0.62

		Photochemical ozone formation		ERROR:#REF!		-6.26E-03		ERROR:#REF!				1.00E-02		-6.26E-03		0.00

		Acidification		ERROR:#REF!		-6.42E-03		ERROR:#REF!				1.81E-02		-6.42E-03		0.01

		Terrestrial eutrophication		ERROR:#REF!		-1.01E-02		ERROR:#REF!				2.89E-02		-1.01E-02		0.02

		Freshwater eutrophication		ERROR:#REF!		2.15E-05		ERROR:#REF!				1.45E-03		2.15E-05		0.00

		Marine eutrophication		ERROR:#REF!		-9.00E-04		ERROR:#REF!				2.94E-03		-9.00E-04		0.00

		Freshwater ecotoxicity		ERROR:#REF!		-0.02		ERROR:#REF!				23.66		-0.02		23.64

		Water use		ERROR:#REF!		1.41E-03		ERROR:#REF!				4.99E+00		1.41E-03		4.99

		Abiotic depletion		ERROR:#REF!		6.03E-08		ERROR:#REF!				1.22E-05		6.03E-08		0.00

		Abiotic depletion (fossil fuels)		ERROR:#REF!		-25.25		ERROR:#REF!				81.51		-25.25		56.27

												ERROR:#REF!

						Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Water use		m3				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		NREU		MJ				ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Cradle to grave life cycle impacts break down of biobased PET bottles (case 1.1)

						Biomass (Sugarcane) production		Manufacturing		End-of-life		Total														Biomass (Sugarcane) production		Manufacturing		End-of-life

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		ERROR:#REF!		-0.92		ERROR:#REF!												IPCC GWP 100a		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq		ERROR:#REF!		ERROR:#REF!		1.51E-09		ERROR:#REF!												Ozone depletion		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		ERROR:#REF!		1.36E-09		ERROR:#REF!												Human toxicity, non-cancer effects		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh		ERROR:#REF!		ERROR:#REF!		-2.71E-09		ERROR:#REF!												Human toxicity, cancer effects		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq		ERROR:#REF!		ERROR:#REF!		-3.77E-04		ERROR:#REF!												Particulate matter		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		ERROR:#REF!		2.19E-03		ERROR:#REF!												Ionizing radiation HH		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		ERROR:#REF!		-6.26E-03		ERROR:#REF!												Photochemical ozone formation		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq		ERROR:#REF!		ERROR:#REF!		-6.42E-03		ERROR:#REF!												Acidification		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq		ERROR:#REF!		ERROR:#REF!		-1.01E-02		ERROR:#REF!												Terrestrial eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq		ERROR:#REF!		ERROR:#REF!		2.15E-05		ERROR:#REF!												Freshwater eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq		ERROR:#REF!		ERROR:#REF!		-9.00E-04		ERROR:#REF!												Marine eutrophication		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe		ERROR:#REF!		ERROR:#REF!		-0.02		ERROR:#REF!												Freshwater ecotoxicity		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Water use		m3		ERROR:#REF!		ERROR:#REF!		1.41E-03		ERROR:#REF!												Water use		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq		ERROR:#REF!		ERROR:#REF!		6.03E-08		ERROR:#REF!												Abiotic depletion		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		ERROR:#REF!		-25.25		ERROR:#REF!												Abiotic depletion (fossil fuels)		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Cradle to grave comparison between biobased PET bottles (case 1.1) and petrochemical PET bottles (case 1.5)

						bio-based PET bottle		petrochemical PET bottle								bio-based PET bottle		petrochemical PET bottle

		IPCC GWP 100a		kg CO2 eq		ERROR:#REF!		2.47		ERROR:#REF!				IPCC GWP 100a		ERROR:#REF!		ERROR:#REF!

		Ozone depletion		kg CFC-11 eq		ERROR:#REF!		1.04E-05		ERROR:#REF!				Ozone depletion		ERROR:#REF!		ERROR:#REF!

		Human toxicity, non-cancer effects		CTUh		ERROR:#REF!		8.63E-07		ERROR:#REF!				Human toxicity, non-cancer effects		ERROR:#REF!		ERROR:#REF!

		Human toxicity, cancer effects		CTUh		ERROR:#REF!		1.64E-07		ERROR:#REF!				Human toxicity, cancer effects		ERROR:#REF!		ERROR:#REF!

		Particulate matter		kg PM2.5 eq		ERROR:#REF!		1.34E-03		ERROR:#REF!				Particulate matter		ERROR:#REF!		ERROR:#REF!

		Ionizing radiation HH		kBq U235 eq		ERROR:#REF!		6.19E-01		ERROR:#REF!				Ionizing radiation HH		ERROR:#REF!		ERROR:#REF!

		Photochemical ozone formation		kg NMVOC eq		ERROR:#REF!		3.74E-03		ERROR:#REF!				Photochemical ozone formation		ERROR:#REF!		ERROR:#REF!

		Acidification		molc H+ eq		ERROR:#REF!		1.17E-02		ERROR:#REF!				Acidification		ERROR:#REF!		ERROR:#REF!

		Terrestrial eutrophication		molc N eq		ERROR:#REF!		1.88E-02		ERROR:#REF!				Terrestrial eutrophication		ERROR:#REF!		ERROR:#REF!

		Freshwater eutrophication		kg P eq		ERROR:#REF!		1.47E-03		ERROR:#REF!				Freshwater eutrophication		ERROR:#REF!		ERROR:#REF!

		Marine eutrophication		kg N eq		ERROR:#REF!		2.04E-03		ERROR:#REF!				Marine eutrophication		ERROR:#REF!		ERROR:#REF!

		Freshwater ecotoxicity		CTUe		ERROR:#REF!		23.64		ERROR:#REF!				Freshwater ecotoxicity		ERROR:#REF!		ERROR:#REF!

		Water use		m3		ERROR:#REF!		4.99		ERROR:#REF!				Water use		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion		kg Sb eq		ERROR:#REF!		1.23E-05		ERROR:#REF!				Abiotic depletion		ERROR:#REF!		ERROR:#REF!

		Abiotic depletion (fossil fuels)		MJ		ERROR:#REF!		56.27		ERROR:#REF!				Abiotic depletion (fossil fuels)		ERROR:#REF!		ERROR:#REF!



Biomass (Sugarcane) production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	Manufacturing	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	End-of-life	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	

bio-based PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	petrochemical PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	%



Cradle to Grave (2)

				Case 1.1								Case 1.5

				cradle to gate		EoL		Total				cradle to gate		EOL

		IPCC GWP 100a		3.4766991581		-0.92		2.5566991581				3.1262865676		-0.6526351113

		Ozone depletion		1.04E-05		1.51E-09		1.04E-05				1.10E-05		0.0000000015

		Human toxicity, non-cancer effects		1.38E-06		1.36E-09		1.38E-06				4.01E-07		0.0000000014

		Human toxicity, cancer effects		1.85E-07		-2.71E-09		1.83E-07				6.89E-08		-0.0000000027

		Particulate matter		1.05E-02		-3.77E-04		1.01E-02				8.76E-04		-0.0003767342

		Ionizing radiation HH		5.99E-01		2.19E-03		6.01E-01				1.40E+00		0.0021853727

		Photochemical ozone formation		1.63E-02		-6.26E-03		1.00E-02				1.01E-02		-0.0062564319

		Acidification		2.98E-02		-6.42E-03		2.33E-02				1.50E-02		-0.0064237553

		Terrestrial eutrophication		6.00E-02		-1.01E-02		4.99E-02				2.58E-02		-0.0100885869

		Freshwater eutrophication		1.65E-03		2.15E-05		1.67E-03				8.19E-04		0.0000215281

		Marine eutrophication		5.20E-03		-9.00E-04		4.30E-03				2.58E-03		-0.0009003564

		Freshwater ecotoxicity		25.448205209		-0.02		25.428205209				1.13E+01		-0.0187809838

		Water use		5.919733757		1.41E-03		5.92E+00				1.07E-06		0.0014114

		Abiotic depletion		1.07E-05		6.03E-08		1.08E-05				7.57E+01		0.0000000603

		Abiotic depletion (fossil fuels)		77.6677371088		-25.25		52.4177371088				8.82E+01		-25.2498691186

												0.9330536025

						Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

		IPCC GWP 100a		kg CO2 eq		-0.4580267156		0.2019518391		0.1458471492		1.0432813298		1.1750047348		0.4394114367		0.9292293841		3.4766991581

		Ozone depletion		kg CFC-11 eq				0.0000000156		0.0000000216		0.0000000312		0.0000101594		0.0000000714		0.0000001049		0.0000104041

		Human toxicity, non-cancer effects		CTUh				0.000000295		0.0000002407		0.0000001274		0.0000000577		0.000000402		0.000000255		0.0000013778

		Human toxicity, cancer effects		CTUh				0.000000008		0.000000007		0.0000000323		0.0000000054		0.0000000693		0.0000000635		0.0000001854

		Particulate matter		kg PM2.5 eq				0.0068499277		0.000757074		0.0014850479		0.0003102969		0.0006056884		0.0004480833		0.0104561183

		Ionizing radiation HH		kBq U235 eq				0.0026983539		0.0135144749		0.0327530269		0.0310576872		0.1017567872		0.417141268		0.5989215982

		Photochemical ozone formation		kg NMVOC eq				0.0025213251		0.0022503466		0.0033542074		0.0039992985		0.0021489343		0.0020154536		0.0162895655

		Acidification		molc H+ eq				0.0031600762		0.0025427043		0.0086965141		0.0051833125		0.0049326226		0.0052411465		0.0297563762

		Terrestrial eutrophication		molc N eq				0.0148997111		0.0088375381		0.0120184394		0.0098705486		0.0072162414		0.0071493877		0.0599918664

		Freshwater eutrophication		kg P eq				0.0000207026		0.0000385259		0.0003524285		0.0000661567		0.0004114153		0.0007576191		0.0016468482

		Marine eutrophication		kg N eq				0.0007828176		0.0007843874		0.001153372		0.0009446584		0.0007119481		0.0008205397		0.0051977232

		Freshwater ecotoxicity		CTUe				1.3696920335		1.2190045842		3.2765790352		0.7694377417		10.2824125802		8.5310792342		25.448205209

		Water use		m3				0.5641197024		0.4612403221		0.2248094496		2.5555158541		0.2820157418		1.832032687		5.919733757

		Abiotic depletion		kg Sb eq				0.0000005071		0.0000005933		0.0000000845		0.0000000344		0.0000084759		0.0000010195		0.0000107145

		Abiotic depletion (fossil fuels)		MJ				1.2748769443		1.8388307028		8.8156551324		46.1396026722		8.859621545		10.739150112		77.6677371088

		NREU		MJ				1.3024176113		1.9136086317		9.2147115727		46.3817658473		7.7663416718		18.1096974105		84.6885427453

		Cradle to grave life cycle impacts break down of biobased PET bottles (case 1.1)

						Biomass (Sugarcane) production		Manufacturing		End-of-life		Total														Biomass (Sugarcane) production		Manufacturing		End-of-life

		IPCC GWP 100a		kg CO2 eq		-0.2560748764		3.7327740346		-0.92		2.5566991581												IPCC GWP 100a		-10%		146%		-36%

		Ozone depletion		kg CFC-11 eq		0.0000000156		0.0000103886		0.0000000015		0.0000104056												Ozone depletion		0%		100%		0%

		Human toxicity, non-cancer effects		CTUh		0.000000295		0.0000010829		0.0000000014		0.0000013792												Human toxicity, non-cancer effects		21%		79%		0%

		Human toxicity, cancer effects		CTUh		0.000000008		0.0000001774		-0.0000000027		0.0000001827												Human toxicity, cancer effects		4%		97%		-1%

		Particulate matter		kg PM2.5 eq		0.0068499277		0.0036061905		-0.000377		0.0100791183												Particulate matter		68%		36%		-4%

		Ionizing radiation HH		kBq U235 eq		0.0026983539		0.5962232443		0.00219		0.6011115982												Ionizing radiation HH		0%		99%		0%

		Photochemical ozone formation		kg NMVOC eq		0.0025213251		0.0137682404		-0.00626		0.0100295655												Photochemical ozone formation		25%		137%		-62%

		Acidification		molc H+ eq		0.0031600762		0.0265963		-0.00642		0.0233363762												Acidification		14%		114%		-28%

		Terrestrial eutrophication		molc N eq		0.0148997111		0.0450921552		-0.0101		0.0498918664												Terrestrial eutrophication		30%		90%		-20%

		Freshwater eutrophication		kg P eq		0.0000207026		0.0016261456		0.0000215		0.0016683482												Freshwater eutrophication		1%		97%		1%

		Marine eutrophication		kg N eq		0.0007828176		0.0044149056		-0.0009		0.0042977232												Marine eutrophication		18%		103%		-21%

		Freshwater ecotoxicity		CTUe		1.3696920335		24.0785131755		-0.02		25.428205209												Freshwater ecotoxicity		5%		95%		-0%

		Water use		m3		0.5641197024		5.3556140546		0.00141		5.921143757												Water use		10%		90%		0%

		Abiotic depletion		kg Sb eq		0.0000005071		0.0000102075		0.0000000603		0.0000107748												Abiotic depletion		5%		95%		1%

		Abiotic depletion (fossil fuels)		MJ		1.2748769443		76.3928601645		-25.25		52.4177371088												Abiotic depletion (fossil fuels)		2%		146%		-48%

		Cradle to grave comparison between biobased PET bottles (case 1.1) and petrochemical PET bottles (case 1.5)

						bio-based PET bottle		petrochemical PET bottle								bio-based PET bottle		petrochemical PET bottle				w/o EoL

		IPCC GWP 100a		kg CO2 eq		2.56		2.47		97%				IPCC GWP 100a		100		97

		Ozone depletion		kg CFC-11 eq		1.04E-05		1.10E-05		106%				Ozone depletion		94.6212248066		100		9.46E-01

		Human toxicity, non-cancer effects		CTUh		1.38E-06		4.03E-07		29%				Human toxicity, non-cancer effects		100		29

		Human toxicity, cancer effects		CTUh		1.83E-07		6.62E-08		36%				Human toxicity, cancer effects		100		36

		Particulate matter		kg PM2.5 eq		1.01E-02		5.00E-04		5%				Particulate matter		100		5

		Ionizing radiation HH		kBq U235 eq		6.01E-01		1.40E+00		233%				Ionizing radiation HH		42.9775561804		100		4.30E-01

		Photochemical ozone formation		kg NMVOC eq		1.00E-02		3.80E-03		38%				Photochemical ozone formation		100		38

		Acidification		molc H+ eq		2.33E-02		8.57E-03		37%				Acidification		100		37

		Terrestrial eutrophication		molc N eq		4.99E-02		1.58E-02		32%				Terrestrial eutrophication		100		32

		Freshwater eutrophication		kg P eq		1.67E-03		8.40E-04		50%				Freshwater eutrophication		100		50

		Marine eutrophication		kg N eq		4.30E-03		1.68E-03		39%				Marine eutrophication		100		39

		Freshwater ecotoxicity		CTUe		25.43		11.32		45%				Freshwater ecotoxicity		100		45

		Water use		m3		5.92		0.00		0%				Water use		100		0

		Abiotic depletion		kg Sb eq		1.08E-05		7.57E+01		702229106%				Abiotic depletion		100		702229106

		Abiotic depletion (fossil fuels)		MJ		52.42		62.96		120%				Abiotic depletion (fossil fuels)		100		120



Biomass (Sugarcane) production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	-0.10015839197698288	1.495711955607368E-3	0.2138644476591762	4.3797570318345989E-2	0.67961577246643445	4.4889400547648856E-3	0.25138926269535999	0.13541417905888053	0.29864008351168558	1.2409036539992849E-2	0.1821470514310578	5.3865069211939169E-2	9.5272083493694815E-2	4.7059090245929483E-2	2.4321479992547402E-2	Manufacturing	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	1.4599973652402305	0.99835917428207421	0.78514945782189527	0.97103589395454248	0.35778829310360416	0.99186780966259414	1.3727653926588665	1.1396928014096142	0.90379772316437912	0.97470396548331928	1.0272661550387245	0.94692145896948776	0.90448978683780457	0.94734454109891508	1.4573856938136516	End-of-life	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	-0.3598389732632476	1.4511376231833873E-4	9.8609451892853542E-4	-1.4833464272888475E-2	-3.7404065570038586E-2	3.6432502826408411E-3	-0.62415465535422632	-0.27510698046849458	-0.20243780667606476	1.2886997976687744E-2	-0.20941320646978231	-7.8652818142696177E-4	2.3812966850060446E-4	5.5963686551553276E-3	-0.4817071738061991	



Cradle to Grave

				Case 1.1								Case 1.5

				cradle to gate		EoL		Total				EOL

		IPCC GWP 100a		3.25		-0.92		2.33				-0.6526351113

		Ozone depletion		1.04E-05		1.51E-09		1.04E-05				0.0000000015

		Human toxicity, non-cancer effects		1.31E-06		1.36E-09		1.31E-06				0.0000000014

		Human toxicity, cancer effects		1.90E-07		-2.71E-09		1.87E-07				-0.0000000027

		Particulate matter		9.50E-03		-3.77E-04		9.12E-03				-0.0003767342

		Ionizing radiation HH		7.16E-01		2.19E-03		7.18E-01				0.0021853727

		Photochemical ozone formation		1.61E-02		-6.26E-03		9.84E-03				-0.0062564319

		Acidification		2.74E-02		-6.42E-03		2.10E-02				-0.0064237553

		Terrestrial eutrophication		5.99E-02		-1.01E-02		4.98E-02				-0.0100885869

		Freshwater eutrophication		1.59E-03		2.15E-05		1.61E-03				0.0000215281

		Marine eutrophication		5.18E-03		-9.00E-04		4.28E-03				-0.0009003564

		Freshwater ecotoxicity		24.48		-0.02		24.46				-0.0187809838

		Water use		83.78		1.41E-03		83.78				0.0014114

		Abiotic depletion		1.04E-05		6.03E-08		1.05E-05				-25.2498691186

		Abiotic depletion (fossil fuels)		76.48		-25.25		51.23				0.0000000603

						Bio-based carbon		Sugarcane production		Ethanol production + transport		MEG production + transport		PTA production		Polymerization		Moulding		Total

		IPCC GWP 100a		kg CO2 eq		-0.4580267156		0.2011862838		0.1505423037		0.8083000883		1.1750047348		0.4394114367		0.9292293841		3.2456475159

		Ozone depletion		kg CFC-11 eq				0.0000000156		0.0000000183		0.0000000271		0.0000101594		0.0000000714		0.0000001049		0.0000103967

		Human toxicity, non-cancer effects		CTUh				0.0000002927		0.0000001819		0.0000001185		0.0000000577		0.000000402		0.000000255		0.0000013079

		Human toxicity, cancer effects		CTUh				0.000000008		0.0000000111		0.000000033		0.0000000054		0.0000000693		0.0000000635		0.0000001903

		Particulate matter		kg PM2.5 eq				0.006841842		0.0007449236		0.0005483598		0.0003102969		0.0006056884		0.0004480833		0.0094991941

		Ionizing radiation HH		kBq U235 eq				0.0045921841		0.0185817947		0.1432906493		0.0310576872		0.1017567872		0.417141268		0.7164203705

		Photochemical ozone formation		kg NMVOC eq				0.0025209053		0.0027757727		0.0026886327		0.0039992985		0.0021489343		0.0020154536		0.0161489972

		Acidification		molc H+ eq				0.003133315		0.0030375349		0.0059150559		0.0051833125		0.0049326226		0.0052411465		0.0274429875

		Terrestrial eutrophication		molc N eq				0.0149009538		0.0108778681		0.0098548769		0.0098705486		0.0072162414		0.0071493877		0.0598698765

		Freshwater eutrophication		kg P eq				0.0000262491		0.0000353448		0.0002971939		0.0000661567		0.0004114153		0.0007576191		0.001593979

		Marine eutrophication		kg N eq				0.0007839027		0.0009711353		0.000945872		0.0009446584		0.0007119481		0.0008205397		0.0051780562

		Freshwater ecotoxicity		CTUe				1.3072328443		1.0473792881		2.5433155217		0.7694377417		10.2824125802		8.5310792342		24.4808572102

		Water use		m3				2.4509520428		10.7515473574		65.9103253681		2.5555158541		0.2820157418		1.832032687		83.7823890512

		Abiotic depletion		kg Sb eq				0.0000004566		0.0000004223		0.0000000092		0.0000000344		0.0000084759		0.0000010195		0.0000104178

		Abiotic depletion (fossil fuels)		MJ				1.2726753109		1.8754772203		7.5896848982		46.1396026722		8.859621545		10.739150112		76.4762117587

		NREU		MJ				1.3192897528		2.0653921545		9.049846338		46.3817658473		7.7663416718		18.1096974105		84.6923331748

		Cradle to grave life cycle impacts break down of biobased PET bottles (case 1.1)

						Biomass (Sugarcane) production		Manufacturing		End-of-life		Total														Biomass (Sugarcane) production		Manufacturing		End-of-life

		IPCC GWP 100a		kg CO2 eq		-0.2568404317		3.5024879476		-0.92		2.3256475159												IPCC GWP 100a		-11%		151%		-40%

		Ozone depletion		kg CFC-11 eq		0.0000000156		0.0000103811		0.0000000015		0.0000103982												Ozone depletion		0%		100%		0%

		Human toxicity, non-cancer effects		CTUh		0.0000002927		0.0000010152		0.0000000014		0.0000013092												Human toxicity, non-cancer effects		22%		78%		0%

		Human toxicity, cancer effects		CTUh		0.000000008		0.0000001823		-0.0000000027		0.0000001876												Human toxicity, cancer effects		4%		97%		-1%

		Particulate matter		kg PM2.5 eq		0.006841842		0.0026573521		-0.000377		0.0091221941												Particulate matter		75%		29%		-4%

		Ionizing radiation HH		kBq U235 eq		0.0045921841		0.7118281864		0.00219		0.7186103705												Ionizing radiation HH		1%		99%		0%

		Photochemical ozone formation		kg NMVOC eq		0.0025209053		0.0136280919		-0.00626		0.0098889972												Photochemical ozone formation		25%		138%		-63%

		Acidification		molc H+ eq		0.003133315		0.0243096724		-0.00642		0.0210229875												Acidification		15%		116%		-31%

		Terrestrial eutrophication		molc N eq		0.0149009538		0.0449689227		-0.0101		0.0497698765												Terrestrial eutrophication		30%		90%		-20%

		Freshwater eutrophication		kg P eq		0.0000262491		0.0015677299		0.0000215		0.001615479												Freshwater eutrophication		2%		97%		1%

		Marine eutrophication		kg N eq		0.0007839027		0.0043941535		-0.0009		0.0042780562												Marine eutrophication		18%		103%		-21%

		Freshwater ecotoxicity		CTUe		1.3072328443		23.1736243658		-0.02		24.4608572102												Freshwater ecotoxicity		5%		95%		-0%

		Water use		m3		2.4509520428		81.3314370084		0.00141		83.7837990512												Water use		3%		97%		0%

		Abiotic depletion		kg Sb eq		0.0000004566		0.0000099613		0.0000000603		0.0000104781												Abiotic depletion		4%		95%		1%

		Abiotic depletion (fossil fuels)		MJ		1.2726753109		75.2035364478		-25.25		51.2262117587												Abiotic depletion (fossil fuels)		2%		147%		-49%

		Cradle to grave comparison between biobased PET bottles (case 1.1) and petrochemical PET bottles (case 1.5)

						bio-based PET bottle		petrochemical PET bottle								bio-based PET bottle		petrochemical PET bottle				w/o EoL

		IPCC GWP 100a		kg CO2 eq		2.3256475159		2.48		107%				IPCC GWP 100a		100		107

		Ozone depletion		kg CFC-11 eq		0.0000103982		0.00		104%				Ozone depletion		96.6028928069		100		9.66E-01

		Human toxicity, non-cancer effects		CTUh		0.0000013092		0.00		31%				Human toxicity, non-cancer effects		100		31

		Human toxicity, cancer effects		CTUh		0.0000001876		0.00		35%				Human toxicity, cancer effects		100		35

		Particulate matter		kg PM2.5 eq		0.0091221941		0.00		5%				Particulate matter		100		5

		Ionizing radiation HH		kBq U235 eq		0.7186103705		1.38		192%				Ionizing radiation HH		52.1605932963		100		5.22E-01

		Photochemical ozone formation		kg NMVOC eq		0.0098889972		0.00		37%				Photochemical ozone formation		100		37

		Acidification		molc H+ eq		0.0210229875		0.01		40%				Acidification		100		40

		Terrestrial eutrophication		molc N eq		0.0497698765		0.02		31%				Terrestrial eutrophication		100		31

		Freshwater eutrophication		kg P eq		0.001615479		0.00		52%				Freshwater eutrophication		100		52

		Marine eutrophication		kg N eq		0.0042780562		0.00		38%				Marine eutrophication		100		38

		Freshwater ecotoxicity		CTUe		24.4608572102		11.26		46%				Freshwater ecotoxicity		100		46

		Water use		m3		83.7837990512		4.23		5%				Water use		100		5

		Abiotic depletion		kg Sb eq		0.0000104781		0.00		11%				Abiotic depletion		100		11

		Abiotic depletion (fossil fuels)		MJ		51.2262117587		49.02		96%				Abiotic depletion (fossil fuels)		100		96



Biomass (Sugarcane) production	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	-0.11043824568495247	1.4967907805267463E-3	0.22355991870207062	4.2656475896234405E-2	0.75002153271664396	6.390367140254722E-3	0.25492021705114132	0.14904232998776956	0.29939704209908419	1.624851536296508E-2	0.18323805922689335	5.344182475351561E-2	2.9253293244279149E-2	4.3573566818262938E-2	2.4844220706678199E-2	Manufacturing	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	1.506026998376339	0.9983579920463922	0.77540131047284733	0.97179224889112581	0.29130624388991011	0.99056208429968451	1.3781065570334714	1.1563376743046021	0.90353695553434088	0.97044273883370258	1.0271378563216089	0.94737580808036859	0.97072987772652941	0.95067159162549963	1.4680674964223268	End-of-life	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	-0.3955887526913866	1.4521717308095888E-4	1.0387708250819013E-3	-1.4448724787360295E-2	-4.1327776606554012E-2	3.0475485600607215E-3	-0.63302677408461283	-0.30538000429237155	-0.20293399763342504	1.330874580333237E-2	-0.21037591554850243	-8.1763283388413069E-4	1.6829029191410385E-5	5.7548415562374833E-3	-0.492911717129005	bio-based PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	100	96.602892806912095	100	100	100	52.160593296294209	100	100	100	100	100	100	100	100	100	petrochemical PET bottle	IPCC GWP 100a	Ozone depletion	Human toxicity, non-cancer effects	Human toxicity, cancer effects	Particulate matter	Ionizing radiation HH	Photochemical ozone formation	Acidification	Terrestrial eutrophication	Freshwater eutrophication	Marine eutrophication	Freshwater ecotoxicity	Water use	Abiotic depletion	Abiotic depletion (fossil fuels)	106.50132730291382	100	30.514293160635546	35.208267042157765	5.3752206867525327	100	36.637228110886127	39.780633744413421	30.86192268987989	51.932940968791684	38.337806695415608	46.042296693111737	5.0517689994429267	10.765635681671128	95.700307148029168	

EOL fromLine 1.5



		EoL Treatment		Baseline (%)		Ideal (%)		Worst-case (%)

		Plastics recycling		0.6

		MSWI with and without energy recovery		0.2

		Landfilling		0.2

		Name		IPCC 2013, climate change, GWP 100a with LT_no ccfb kg CO2-Eq		ILCD2011, Ozone depletion w/o LT, ODP w/o LT kg CFC-11 Eq		ILCD2011, Human toxicity, non-cancer effects w/o LT, USEtox CTUh		ILCD2011, Human toxicity, cancer effects, w/o LT, USEtox CTUh		ILCD2011, Particulate matter w/o LT, from Humbert 2009, PM  kgPM2.5-eq		ILCD2011, Ionising radiation human health w/o LT, IRP100 w/o LT, ReCiPe 1.05 midpoint (H) kBq U235 eq		ILCD2011, Photochemical ozone formation, human health w/o LT, POCP kg NMVOC		ILCD2011, Terrestrial acidification, Accumulated Exceedance mol H+ eq.		ILCD2011, Eutrophication Terrestrial, Accumulated Exceedance mol N eq.		ILCD2011, Eutrophication Freshwater, FEP ReCiPe 1.05 midpoint (H) kg P eq.		ILCD2011, Eutrophication Marine w/o LT, ReCiPe2008 1.05 kg N eq.		ILCD2011, Ecotoxicity freshwater w/o LT, USEtox CTUe				CML 2001, Depletion of abiotic resources, elements (reserve base) - updated 2016 kg antimony-eq		CML 2001, Depletion of abiotic resources, fossil - updated 2016 MJ

				IPCC GWP 100a		Ozone depletion		Human toxicity, non-cancer effects		Human toxicity, cancer effects		Particulate matter		Ionizing radiation HH		Photochemical ozone formation		Acidification		Terrestrial eutrophication		Freshwater eutrophication		Marine eutrophication		Freshwater ecotoxicity		Water use		Abiotic depletion		Abiotic depletion (fossil fuels)

		Plastics recycling		-9.76E-01		1.51E-09		1.42E-09		-2.70E-09		-3.71E-04		2.21E-03		-6.26E-03		-6.45E-03		-1.04E-02		2.15E-05		-9.46E-04		-3.97E-02		1.33E-03		-2.37E+01		9.99E-08

		MSWI with and without energy recovery		3.21E-01		4.17E-12		-9.50E-10		-2.01E-11		-6.23E-06		-2.99E-05		3.04E-06		8.58E-06		2.49E-04		-8.04E-09		1.06E-05		4.35E-03		7.94E-05		-1.62E+00		-4.02E-08

		Landfilling		1.68E-03		1.54E-12		8.91E-10		1.75E-11		7.71E-07		1.32E-06		4.24E-06		1.54E-05		1.25E-05		6.86E-08		3.53E-05		1.66E-02		1.86E-11		2.15E-02		6.32E-10

		Total		-6.53E-01		1.51E-09		1.36E-09		-2.71E-09		-3.77E-04		2.19E-03		-6.26E-03		-6.42E-03		-1.01E-02		2.15E-05		-9.00E-04		-1.88E-02		1.41E-03		-2.52E+01		6.03E-08





		TRANSPORT COPY-PASTE



		IPCC 2013, climate change, GWP 100a with LT_no ccfb kg CO2-Eq		-0.6526351113				IPCC GWP 100a

		ILCD2011, Ozone depletion w/o LT, ODP w/o LT kg CFC-11 Eq		0.0000000015				Ozone depletion

		ILCD2011, Human toxicity, non-cancer effects w/o LT, USEtox CTUh		0.0000000014				Human toxicity, non-cancer effects

		ILCD2011, Human toxicity, cancer effects, w/o LT, USEtox CTUh		-0.0000000027				Human toxicity, cancer effects

		ILCD2011, Particulate matter w/o LT, from Humbert 2009, PM  kgPM2.5-eq		-3.77E-04				Particulate matter

		ILCD2011, Ionising radiation human health w/o LT, IRP100 w/o LT, ReCiPe 1.05 midpoint (H) kBq U235 eq		2.19E-03				Ionizing radiation HH

		ILCD2011, Photochemical ozone formation, human health w/o LT, POCP kg NMVOC		-6.26E-03				Photochemical ozone formation

		ILCD2011, Terrestrial acidification, Accumulated Exceedance mol H+ eq.		-6.42E-03				Acidification

		ILCD2011, Eutrophication Terrestrial, Accumulated Exceedance mol N eq.		-1.01E-02				Terrestrial eutrophication

		ILCD2011, Eutrophication Freshwater, FEP ReCiPe 1.05 midpoint (H) kg P eq.		2.15E-05				Freshwater eutrophication

		ILCD2011, Eutrophication Marine w/o LT, ReCiPe2008 1.05 kg N eq.		-9.00E-04				Marine eutrophication

		ILCD2011, Ecotoxicity freshwater w/o LT, USEtox CTUe		-1.88E-02				Freshwater ecotoxicity

				1.41E-03				Water use

		CML 2001, Depletion of abiotic resources, elements (reserve base) - updated 2016 kg antimony-eq		0.0000000603				Abiotic depletion

		CML 2001, Depletion of abiotic resources, fossil - updated 2016 MJ		-2.52E+01				Abiotic depletion (fossil fuels)





		Scenario: BASELINE, the share going to recycling from the recycling facility is 75.5% and the remaining residues 24.5% are incinerated 

		Fossil PET		IPCC GWP 100a		Ozone depletion		Human toxicity, non-cancer effects		Human toxicity, cancer effects		Particulate matter		Ionizing radiation HH		Photochemical ozone formation		Acidification		Terrestrial eutrophication		Freshwater eutrophication		Marine eutrophication		Freshwater ecotoxicity		Water use		Abiotic depletion		Abiotic depletion (fossil fuels)		NREU		CMU

		Plastic recycling		-2.25E-01		-4.11E-06		-4.07E-08		1.83E-10		-1.60E-04		-2.13E-02		-1.91E-03		-2.31E-03		-3.85E-03		-5.00E-05		-3.67E-04		4.38E-01		0.00E+00		4.03E+00		-6.70E-08		-2.20E+01		-2.15E+01

		MSWI with energy recovery		4.24E-01		-7.44E-09		-2.06E-09		-3.21E-10		-1.23E-05		1.03E-02		1.72E-04		3.16E-04		1.10E-03		2.39E-06		8.88E-05		-2.59E-02		0.00E+00		5.92E+00		-4.65E-08		-1.41E+00		-1.62E+00

		Landfill		2.70E-03		5.60E-11		7.77E-10		1.17E-11		6.03E-07		5.16E-05		8.87E-06		9.41E-06		3.59E-05		5.86E-08		1.18E-05		1.79E-03		0.00E+00		9.37E-02		6.39E-10		4.05E-02		3.70E-02

		Total		2.02E-01		-4.12E-06		-4.20E-08		-1.27E-10		-1.72E-04		-1.09E-02		-1.73E-03		-1.99E-03		-2.71E-03		-4.76E-05		-2.66E-04		4.14E-01		0.00E+00		1.00E+01		-1.13E-07		-2.33E+01		-2.31E+01



		30% Bio-PET		IPCC GWP 100a		Ozone depletion		Human toxicity, non-cancer effects		Human toxicity, cancer effects		Particulate matter		Ionizing radiation HH		Photochemical ozone formation		Acidification		Terrestrial eutrophication		Freshwater eutrophication		Marine eutrophication		Freshwater ecotoxicity		Water use		Abiotic depletion		Abiotic depletion (fossil fuels)		NREU		CMU

		Plastic recycling		-3.35E-01		-4.11E-06		-4.07E-08		1.83E-10		-1.60E-04		-2.13E-02		-1.91E-03		-2.31E-03		-3.85E-03		-5.00E-05		-3.67E-04		4.38E-01		0.00E+00		4.03E+00		-6.70E-08		-2.20E+01		-2.15E+01

		MSWI with energy recovery		2.74E-01		-7.44E-09		-2.06E-09		-3.21E-10		-1.23E-05		1.03E-02		1.72E-04		3.16E-04		1.10E-03		2.39E-06		8.88E-05		-2.59E-02		0.00E+00		5.92E+00		-4.65E-08		-1.41E+00		-1.62E+00

		Landfill		-1.47E-01		5.60E-11		7.77E-10		1.17E-11		6.03E-07		5.16E-05		8.87E-06		9.41E-06		3.59E-05		5.86E-08		1.18E-05		1.79E-03		0.00E+00		9.37E-02		6.39E-10		4.05E-02		3.70E-02

		Total		-2.08E-01		-4.12E-06		-4.20E-08		-1.27E-10		-1.72E-04		-1.09E-02		-1.73E-03		-1.99E-03		-2.71E-03		-4.76E-05		-2.66E-04		4.14E-01		0.00E+00		1.00E+01		-1.13E-07		-2.33E+01		-2.31E+01

				Fossil		Bio

		IPCC GWP 100a		2.02E-01		-2.08E-01

		Ozone depletion		-4.12E-06		-4.12E-06

		Human toxicity, non-cancer effects		-4.20E-08		-4.20E-08

		Human toxicity, cancer effects		-1.27E-10		-1.27E-10

		Particulate matter		-1.72E-04		-1.72E-04

		Ionizing radiation HH		-1.09E-02		-1.09E-02

		Photochemical ozone formation		-1.73E-03		-1.73E-03

		Acidification		-1.99E-03		-1.99E-03

		Terrestrial eutrophication		-2.71E-03		-2.71E-03

		Freshwater eutrophication		-4.76E-05		-4.76E-05

		Marine eutrophication		-2.66E-04		-2.66E-04

		Freshwater ecotoxicity		4.14E-01		4.14E-01

		Water use		0.00E+00		0.00E+00

		Abiotic depletion		1.00E+01		1.00E+01

		Abiotic depletion (fossil fuels)		-1.13E-07		-1.13E-07

		NREU		-2.33E+01		-2.33E+01

		CMU		-2.31E+01		-2.31E+01





amoprh pet

		Compiled PET 2017

																																																														Calculation: 		Analyze

		PlasticsEurope PET bottle grade Ecoprofile 2017																		Breakdown		%		kg CO2 eq/kg PET bottle grade						kg MEG/kg PETb		0.3230120733																														Results: 		Impact assessment

		Impact category		Unit																polymerization		14.5		0.31755						kg PTA/kg PETb		0.8645399667				8		5.5959798995																								Product: 		1 kg Polyethylene terephthalate, granulate, amorphous {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)

		IPCC GWP 100a		kg CO2 eq		2.19														PTA		60.4		1.32276				1.5300160212		kg CO2 eq/kg PTA						67.6		47.2860301508		54.6950192847																						Method: 		ILCD 2011 Midpoint+my3 V1.10 / EC-JRC Global, equal weighting

		NREU		MJ		69.6														MEG		25.1		0.54969				1.7017630159		kg CO2 eq/kg MEG						23.9		16.7179899497		51.7565482317																						Indicator: 		Characterization

																						100														99.5		69.6																								Skip categories: 		Never

		67%		amorph grade																																																										Exclude infrastructure processes: 		No

		33%		bottle grade																																																										Exclude long-term emissions: 		Yes

																																																														Sorted on item: 		Impact category

																																																														Sort order: 		Ascending

																																																														Impact category		Unit		Total

		MEG Ecoinvent 3																		PTA Industry data 2.0																		Polymerisation																								IPCC GWP 100a		kg CO2 eq		0.37728465

		Calculation: 		Analyze																Calculation: 		Analyze																Calculation: 		Analyze																						Ozone depletion		kg CFC-11 eq		3.83E-08

		Results: 		Impact assessment																Results: 		Impact assessment																Results: 		Impact assessment																						Human toxicity, non-cancer effects		CTUh		1.90E-08

		Product: 		1 kg Ethylene glycol {RER}| production | Alloc Def, U (of project Ecoinvent 3 - allocation, default - unit)																Product: 		1 kg Terephthalic acid, purified, at plant/RER (of project Industry data 2.0)																Product: 		1 kg Polyethylene terephthalate, granulate, bottle grade {RER}| production | Alloc Def, U (polym) (of project BIO-SPRI)																						Human toxicity, cancer effects		CTUh		1.88E-09

		Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																Method: 		ILCD 2011 Midpoint+my V1.10 / EC-JRC Global, equal weighting																						Particulate matter		kg PM2.5 eq		2.01E-04

		Indicator: 		Characterization																Indicator: 		Characterization																Indicator: 		Characterization																						Ionizing radiation HH		kBq U235 eq		0.020423493

		Skip categories: 		Never																Skip categories: 		Never																Skip categories: 		Never																						Photochemical ozone formation		kg NMVOC eq		8.23E-04

		Exclude infrastructure processes: 		No																Exclude infrastructure processes: 		No																Exclude infrastructure processes: 		No																						Acidification		molc H+ eq		1.97E-03

		Exclude long-term emissions: 		No																Exclude long-term emissions: 		No																Exclude long-term emissions: 		No																						Terrestrial eutrophication		molc N eq		2.41E-03

		Sorted on item: 		Impact category																Sorted on item: 		Impact category																Sorted on item: 		Impact category																						Freshwater eutrophication		kg P eq		1.50E-05

		Sort order: 		Ascending																Sort order: 		Ascending																Sort order: 		Ascending																						Marine eutrophication		kg N eq		2.14E-04

																																																														Freshwater ecotoxicity		CTUe		0.11130499

		Impact category		Unit		Ethylene glycol {RER}| production | Alloc Def, U														Impact category		Unit		Total														Impact category		Unit		Total																				Land use		kg C deficit		0.38098777

		IPCC GWP 100a		kg CO2 eq		1.70														IPCC GWP 100a		kg CO2 eq		1.53														IPCC GWP 100a		kg CO2 eq		0.21																				Water use		m3		0.14429083

		Ozone depletion		kg CFC-11 eq		7.31E-08														Ozone depletion		kg CFC-11 eq		0.0000114996														Ozone depletion		kg CFC-11 eq		3.83E-08																				Abiotic depletion		kg Sb eq		1.03E-07

		Human toxicity, non-cancer effects		CTUh		4.46E-07														Human toxicity, non-cancer effects		CTUh		0.0000000653														Human toxicity, non-cancer effects		CTUh		1.90E-08																				Abiotic depletion (fossil fuels)		MJ		4.8549455

		Human toxicity, cancer effects		CTUh		8.53E-08														Human toxicity, cancer effects		CTUh		0.0000000061														Human toxicity, cancer effects		CTUh		1.88E-09																				Non-renewable, nuclear		MJ		1.0121485

		Particulate matter		kg PM2.5 eq		0.0010680021														Particulate matter		kg PM2.5 eq		0.0003512283														Particulate matter		kg PM2.5 eq		2.01E-04																				Non renewable, fossil		MJ		4.8673213

		Ionizing radiation HH		kBq U235 eq		0.20343091														Ionizing radiation HH		kBq U235 eq		0.035154517														Ionizing radiation HH		kBq U235 eq		2.04E-02																				Non-renewable, biomass		MJ		4.23E-04

		Photochemical ozone formation		kg NMVOC eq		0.0055491344														Photochemical ozone formation		kg NMVOC eq		0.0045268473														Photochemical ozone formation		kg NMVOC eq		8.23E-04																				IPCC GTP 100a		kg CO2 eq		0.35347916

		Acidification		molc H+ eq		0.0083999293														Acidification		molc H+ eq		0.005867045														Acidification		molc H+ eq		1.97E-03

		Terrestrial eutrophication		molc N eq		0.014062387														Terrestrial eutrophication		molc N eq		0.011172576														Terrestrial eutrophication		molc N eq		2.41E-03

		Freshwater eutrophication		kg P eq		0.0006461584														Freshwater eutrophication		kg P eq		0.0000748835														Freshwater eutrophication		kg P eq		1.50E-05

		Marine eutrophication		kg N eq		0.0013903306														Marine eutrophication		kg N eq		0.0010692686														Marine eutrophication		kg N eq		2.14E-04

		Freshwater ecotoxicity		CTUe		12.362614														Freshwater ecotoxicity		CTUe		0.87093453														Freshwater ecotoxicity		CTUe		1.11E-01

		Land use		kg C deficit		1.1197502														Land use		kg C deficit		0.052622072														Land use		kg C deficit		3.81E-01

		Water use		m3		0.97781908														Water use		m3		2.8926148														Water use		m3		1.44E-01

		Abiotic depletion		kg Sb eq		8.21E-06														Abiotic depletion		kg Sb eq		0.000000039														Abiotic depletion		kg Sb eq		1.03E-07

		Abiotic depletion (fossil fuels)		MJ		47.795789														Abiotic depletion (fossil fuels)		MJ		52.225893														Abiotic depletion (fossil fuels)		MJ		4.85E+00

		NREU		MJ		51.76														NREU		MJ		54.6950192847														NREU		MJ		3.7493065327

		IPCC GTP 100a		kg CO2 eq		1.6987375														IPCC GTP 100a		kg CO2 eq		1.4434974														IPCC GTP 100a		kg CO2 eq		3.53E-01

		* GWP from PlasticsEurope PET bottle grade Eco-profile 2017 																		* GWP from PlasticsEurope PET bottle grade Eco-profile 2017 																		* GWP from PlasticsEurope PET bottle grade Eco-profile 2017 

		** NREU from PlasticsEurope MEG Eco-profile 2012																		** NREU from PlasticsEurope PTA Eco-profile 2016																		** NREU back calculated from PlasticsEurope PET bottle grade Eco-profile 2017 and NREU of MEG and PTA considering that 0.86 kg PTA/kgPET and 0.32 ethylene glycol/kgPET are required 

		Compiled PET

		Impact category		Unit

		IPCC GWP 100a		kg CO2 eq		2.0852085

		Ozone depletion		kg CFC-11 eq		0.0000100038

		Human toxicity, non-cancer effects		CTUh		0.0000002195

		Human toxicity, cancer effects		CTUh		0.0000000347

		Particulate matter		kg PM2.5 eq		0.0008494083

		Ionizing radiation HH		kBq U235 eq		0.116526618

		Photochemical ozone formation		kg NMVOC eq		0.0065288564

		Acidification		molc H+ eq		0.0097512834

		Terrestrial eutrophication		molc N eq		0.0166082706

		Freshwater eutrophication		kg P eq		0.0002884393

		Marine eutrophication		kg N eq		0.0015879777

		Freshwater ecotoxicity		CTUe		4.8575362788

		Land use		kg C deficit		0.788174488

		Water use		m3		2.9609193012

		Abiotic depletion		kg Sb eq		0.0000027877

		Abiotic depletion (fossil fuels)		MJ		65.4449341934

		NREU		MJ		67.7533266332

		IPCC GTP 100a		kg CO2 eq		2.1501530759





dLUC

		Calculation: 		Analyze

		Results: 		Impact assessment

		Product: 		1 kg Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3) (of project BIO-SPRI)

		Method: 		ILCD 2011 Midpoint+my3 V1.10 / EC-JRC Global, equal weighting

		Indicator: 		Characterization

		Skip categories: 		Never

		Exclude infrastructure processes: 		No

		Exclude long-term emissions: 		No

		Sorted on item: 		Impact category

		Sort order: 		Ascending

		Impact category		Unit		Total		Sugarcane, at farm, south-central region_Brazil_BIO-SPRI (ecoinv 3)		Ammonia, liquid {RoW}| market for | Alloc Def, U		Urea, as N {GLO}| market for | Alloc Def, U		Ammonium nitrate, as N {RoW}| ammonium nitrate production | Alloc Def, U		Nitrogen fertiliser, as N {RoW}| monoammonium phosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| single superphosphate production | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| triple superphosphate production | Alloc Def, U		Phosphate rock, as P2O5, beneficiated, dry {GLO}| market for | Alloc Def, U		Phosphate fertiliser, as P2O5 {RoW}| monoammonium phosphate production | Alloc Def, U		Potassium chloride, as K2O {GLO}| market for | Alloc Def, U		Lime {GLO}| market for | Alloc Def, U		Pesticide, unspecified {GLO}| market for | Alloc Def, U		Triazine-compound, unspecified {GLO}| market for | Alloc Def, U		Phenoxy-compound {GLO}| market for | Alloc Def, U		Glyphosate {GLO}| market for | Alloc Def, U		[sulfonyl]urea-compound {GLO}| market for | Alloc Def, U		Transport, freight, lorry, unspecified {GLO}| market for | Alloc Def, U		Gypsum, mineral {GLO}| market for | Alloc Def, U		Operation, lorry 20-28t, fleet average/CH U		DLUC Brazil

		IPCC GWP 100a		kg CO2 eq		0.17927558		0.022569887		0.0002300865		0.0012648176		0.0025285654		2.29E-05		0.0003630872		0.0001522352		7.57E-07		3.36E-05		0.0004743367		0.0002139647		0.0003724313		6.04E-05		1.23E-05		2.66E-05		6.44E-05		9.59E-07		2.48E-05		0.012879669		0.13797975

		Ozone depletion		kg CFC-11 eq		3.06E-09		0		3.39E-11		1.75E-10		1.38E-10		4.05E-12		3.70E-11		2.04E-11		7.39E-14		5.94E-12		6.18E-11		1.46E-11		6.00E-10		1.33E-11		2.30E-12		5.84E-12		3.36E-11		1.78E-13		3.95E-12		1.91E-09		0

		Human toxicity, non-cancer effects		CTUh		5.80E-08		5.59E-08		3.10E-11		2.89E-10		3.56E-10		2.06E-11		2.92E-10		1.27E-10		1.08E-13		3.02E-11		3.14E-10		3.12E-11		1.17E-10		1.67E-11		3.61E-12		8.20E-12		2.06E-11		2.22E-13		5.48E-12		5.17E-10		0

		Human toxicity, cancer effects		CTUh		1.57E-09		1.24E-09		4.03E-12		3.86E-11		4.37E-11		2.87E-12		4.75E-11		2.08E-11		3.29E-14		4.22E-12		4.36E-11		8.94E-12		1.80E-11		2.79E-12		6.15E-13		1.45E-12		3.33E-12		2.88E-14		1.09E-12		8.94E-11		0

		Particulate matter		kg PM2.5 eq		0.0013477501		0.0013354926		2.40E-07		2.30E-06		1.64E-06		4.76E-08		8.20E-07		2.90E-07		1.07E-09		7.00E-08		3.11E-07		2.21E-07		4.00E-07		4.76E-08		1.08E-08		2.51E-08		6.74E-08		5.54E-10		8.67E-08		5.67E-06		0

		Ionizing radiation HH		kBq U235 eq		0.0005309117		0		1.04E-05		6.81E-05		5.22E-05		2.81E-06		4.43E-05		2.00E-05		1.52E-07		4.13E-06		2.95E-05		1.34E-05		3.20E-05		4.62E-06		1.04E-06		3.23E-06		5.63E-06		7.57E-08		2.01E-06		0.000237276		0

		Photochemical ozone formation		kg NMVOC eq		0.0004960806		0.0003489589		4.45E-07		2.58E-06		5.14E-06		1.06E-07		1.41E-06		6.71E-07		3.69E-09		1.56E-07		1.68E-06		8.18E-07		1.35E-06		1.55E-07		3.97E-08		7.49E-08		1.98E-07		5.91E-09		2.57E-07		0.0001320248		0

		Acidification		molc H+ eq		0.0006217574		0.000477		1.32E-06		1.10E-05		1.32E-05		3.85E-07		4.44E-06		2.21E-06		7.08E-09		5.65E-07		3.07E-06		1.55E-06		3.97E-06		3.42E-07		7.06E-08		1.66E-07		6.01E-07		5.52E-09		2.79E-07		0.0001015622		0

		Terrestrial eutrophication		molc N eq		0.0029315765		0.00233412		1.18E-06		2.49E-05		4.32E-05		3.69E-07		4.75E-06		2.20E-06		1.39E-08		5.42E-07		5.75E-06		3.16E-06		4.31E-06		5.86E-07		1.02E-07		2.47E-07		6.40E-07		2.09E-08		1.07E-06		0.0005043576		0

		Freshwater eutrophication		kg P eq		4.07E-06		1.85E-06		2.09E-08		2.30E-07		2.33E-07		2.93E-08		4.63E-07		2.99E-07		3.17E-10		4.30E-08		2.51E-07		5.92E-08		2.07E-07		2.20E-08		5.00E-09		3.65E-08		2.61E-08		7.64E-11		3.77E-09		2.89E-07		0

		Marine eutrophication		kg N eq		0.0001540224		0.000102051		1.21E-07		9.73E-07		2.22E-06		3.28E-08		4.68E-07		2.18E-07		1.41E-09		4.83E-08		5.46E-07		2.71E-07		7.05E-07		8.54E-08		1.04E-08		2.94E-08		1.23E-07		1.92E-09		8.57E-08		4.60E-05		0

		Freshwater ecotoxicity		CTUe		0.26949227		0.21990804		0.0008067199		0.0072032013		0.0085132039		0.0004114295		0.0064553859		0.0026435443		2.97E-06		0.0006046056		0.0074297421		0.0008188882		0.0042233231		0.0003985759		9.85E-05		0.0002313076		0.0005489142		5.22E-06		0.0001378869		0.0090508083		0
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Table 23. How to assign the values to parameters in the DQR formula when secondary datasets are used.
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NMMO: N-methyl morpholine-N-oxide
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Fig. 3. Industrial production process of Iyocell fiber in Baoding Swen Chemical Fiber Co. Ltd.
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