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Preface
This report is aimed at providing justification for the dataset purchase. Many companies all around the world provide datasets. These datasets are examined in order to find the best acceptable one in terms of EPESUS project. Clear description of all the datasets are specified in the following chapters of this report. 

The ecoinvent dataset is accepted as most suitable dataset. Ekodenge have applied for purchasing ecoinvent on 03/12/2009. 
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Preface

This report is aimed at providing justification for the dataset purchase. Many companies all around the world provide datasets. These datasets are examined in order to find the best acceptable one in terms of EPESUS project. Clear description of all the datasets are specified in the following chapters of this report. 

1. Summary 

In order to create an effective and efficient Eco-Industrial Park (EIP), environmental and economic performance of industrial sectors should be improved. Within this aim, energy and material intensive 5 sectors will be taken into account. These are:

· Textile processing plants

· Smitheries and foundries

· Large combustion plants

· Building industry

· Polymer plants


EPESUS project will provide service to the above stated 5 industrial sectors for developing an EIP either together or within their own sector. Improving the environmental and economic performance of industries will be carried out by the aid of Material Flow Analysis (MFA). MFA will be used as a tool for demonstrating the present production situation of the companies in terms of material and energy. The companies will have the opportunity of observing their material and energy flows between the processes by the aid of MFA. The material and energy intensive processes will be determined in order to improve the problematic areas. However, it is not so simple to determine the problematic areas. In this point EPESUS system will provide a comparative process flow for the industrialists. The user of the EPESUS software system will be having the opportunity to observe the difference between the standard/ideal process and their current production processes.  EPESUS project is expected to encourage environmental improvements in manufacturing through benchmarking. This will facilitate internal company benchmarking that can lead to a reduction in environmental impact.

Primary data are those obtained from specific facilities. And secondary data are those included in the product system inventories that have been obtained from published sources.  Examples of secondary data sources include published literature, other LCI studies, emissions permits, and general government statistics. The primary data that are the current production process data will be supplied from the industrialists by the help of the project partners. However, the secondary data that has been considered as standard/ideal process data will be gathered from the institutions which offer science-based, industrial process datasets. 

The aim of this report is to carry out a general analysis on the industrial process secondary datasets that can be used as standard/ideal process data throughout the project activities. Several secondary datasets are observed from different sources in order to reach an effective and useful process data.   

2. Data requirements of the EPESUS 

In order to perform the above mention activities, EPESUS project has organized the Work Package 2: Definition of Waste Management Parameters in which the standard/ideal datasets regarding the selected sectors should be prepared in addition to the other related work package activities.

According to the outputs of the dataset research, Basic Definition of Standard Process Flow Module Specifications report will be prepared at month 12. This report is aimed to include data on 20+ processes.

2.1. Technical specifications of the data needed

The aim of the WP 2 is to prepare the required set of data and parameters in order to establish a system in which EIP industries will have information about how economic the implementation of standard/ideal datasets in their companies in terms of materials and energy can be. Providing sufficiently reliable information to assess system environmental performance in the light of tradeoffs is one of the prime reasons for developing such a database.

By considering this, the unit process data are needed in order to establish the system. However, descriptions of industrial processes can be obtained and aggregated at different levels of complexity and extent.  ISO 14040 defines a unit process as the “smallest portion of a product system for which data are collected when performing a life-cycle assessment.”  Thus, if data (on inventory flows, product flows, and inputs from other processes) are collected at the level of a stamping press, then the stamping press is by definition a unit process.  Attached explanatory information .pdf gives more general information about the EPESUS approach to the unit process with an example on PVC production. 

3. Dataset Research for the EPESUS 

3.1. General Overview of Data Producers and Technical Competence
Currently we have reached 2 USA and 3 EU based datasets. 4 of them have been prepared in order to conduct LCIA. One of them has been specified to one of the sectors. The information they provide and their competence is given below in the following sections. 

3.1.1. Eco-invent

This database, developed and maintained by the Swiss Centre for Life Cycle Inventories (ecoinvent Centre) can be accessed online at www.ecoinvent.ch. A first version was launched in 2003, the second version (ecoinvent v2.0) was released in November 2007. It is now in its current version v2.1. It contains 4000 transparent, harmonised and well-documented generic LCI datasets for many sectors, such as:

	· Energy
	· Waste

	· Transport
	· Building Processes

	· Chemicals
	· Tensides

	· Biomass/Biofuels
	· Pulp/Paper

	· Agriculture
	· ICT

	· Electronics
	


All processes are fully documented and are provided in the EcoSpold data exchange format as XML files. They can be viewed using Microsoft Excel.

The use of the eco-invent datasets requires a membership. You can log on as a guest at to browse for processes. Download is restricted to registered members. Detailed price information about the membership is included in the chapter 3.4. Terms of use and prices.

The dataset includes a number of processes for all the sectors except textile. Textile has been handled only for 13 processes. All the processes are cradle to grave however there are some unit process data for some sectors. More information about the datasets can be examined from the reports that have been prepared for the use of guest.
3.1.2. US LCI Database Project 

In 2001, the National Renewable Energy Laboratory (NREL) and its partners created the U.S. Life-Cycle Inventory (LCI) Database to provide support to public, private, and non-profit sector efforts to develop product LCAs and environmentally-oriented decision support systems and tools. Since the goal is to make the creation of LCIs easier, rather than carry out full product LCIs, database modules provide data on many of the processes needed by others for conducting LCIs. Therefore, the modules do not contain data characterizing the full life cycles of specific products. The site can be reached from the address of http://www.nrel.gov/lci/ . The database provides cradle-to-gate or gate-to-gate data, depending on the product or process, for commonly used materials, products and processes following a single data development protocol consistent with international standards. The resulting consistent and coherent LCI datasets for basic processes make it easier to perform life cycle assessments, and increase the credibility and acceptance of the results. The data protocol is based on ISO 14048 and is compatible with the EcoSpold format. The data are available in several formats: a streamlined spreadsheet, an EcoSpold format spreadsheet, an EcoSpold XML file, and a detailed spreadsheet with all the calculation details.

There are not data for the building and textile sectors. There is enough information for other 3 sectors in order to conduct LCA studies. The lowest limit in this data set is gate to gate within some sectors. They are called as unit process within the database.   
3.1.3. ELCD database (EU)

The first version of the EU’s ELCD core database is already accessible online free of charge at http://lca.jrc.ec.europa.eu/lcainfohub/datasetCategories.vm The ELCD core database comprises presently 115 quality LCI data sets with European scope, including 32 official data sets from 5 EU-level industry associations. The database is enough in order to conduct LCIA. All the data are cradle to grave for all the processes. 
Table: 1 sector and sub-sectors examined in the ELCD database

	Processes (and #)
	Sub processes (and #)

	End-of-life treatment                            45 


	Energy recycling                                 28   
Waste water treatment                     5   
Land filling                                             12

	Energy carriers and technologies       173  
	Electricity                                              66   

Heat and steam                                     87   

Mechanical energy                                12  

Crude oil based fuels                              5  

Natural gas based fuels                          1   

Hard coal based fuels                             1   

Lignite based fuels                                  1 



	Materials production                            62 


	Plastics                          24   
Metals and semimetals                       11   
Wood                        4   
Organic chemicals                 6   
Inorganic chemicals                 6   
Other mineralic materials                      5   
Water                                                      6

	Systems                                               16 


	Construction                      13   
Packaging                                              3

	Transport services                               22


	Water    
Air    
Other transport   
Rail    
Road 


3.1.4. U.S. Department of Energy: 

NETL is the National Energy Technology Laboratory (NETL), part of U.S. Department of Energy (DOE) national laboratory system, is owned and operated by the DOE. 2007 Coal Power Plant Database has been prepared by US State to the NETL. The database includes all the large combustion plant process and sub-processes for a number of coal processing plants. 14 of them operate with lignite. The information is in the aim of the EPESUS project for large combustion plant sector. The same department also prepared reports regarding the energy efficiency in the buildings. These documents will also be provided for the building sector. 
3.1.5. SPINE@CPM (LCI Database):

The CPM LCA Database is a result of the continuous work within CPM to establish transparent and quality reviewed LCA data. Within CPM the SPINE format was used to create the Swedish national LCA database, a.k.a. the SPINE@CPM database. 

The set of data fields named "Process" holds data and documentation that describe the properties of the modelled process, including documentation of the technical details and its quantitative parameters, together with a description of the relevant circumstances for which the model is valid. The process consists of two parts, "Process description" and "Inputs and outputs".

The "Process description" provides a description of the technical system, e.g. what is included in the system, the quantitative reference e.g. functional unit or reference flow, etc. The technical system is described by the following data fields or set of data fields; name, class (set of data fields), quantitative reference (set of data fields), technical scope, aggregation type, technology (set of data fields), valid time span (set of data fields), valid geography (set of data fields) and data acquisition (set of data fields). More information about the data methodology can be examined from: 

http://www.cpm.chalmers.se/CPMDatabase/Document/ManualCPMDB.htm 

CPM database do not include data regarding the textile and building sectors. There exists enough information for the other sectors in order to conduct LCIA studies. Large part of the database is cradle to grave data however some data especially for the polymer and large combustion plant reach to the gate to gate data. There are some unit process data even if they are for limited number of processes. 
3.2. General overview of software developers’ and technical competence

The software developers are investigated since they provide databases together with their software programmes. Some embedded databases, such as those found in SimaPro and GaBi LCA software are available with the purchase of the software license (for example, Eco-invent is available with the SimaPro indefinite developer license, and APME - Association of Plastics Manufacturers in Europe is available in the Professional license GaBi , while others may be added at an additional fee (for example, the Franklin Database may be added to SimaPro for $496 USD, and 13 additional integrated databases ranging from $670 to $4,600 USD are available for GaBi).

3.2.1. Umberto 

Created by ifu Hamburg GmbH, Umberto serves to visualize material and energy flow systems. Data are taken from external information systems or are newly modeled and calculated. Graphic interface allows complex structures to be modeled: the production facilities in a company, process and value chains, or product life cycles. Flows and stocks can be valuated using standard or individual performance indicators. Scaling per unit of products or per period is possible. Based on the material and energy flows the real costs of processes, materials being used, or waste materials that have to be disposed can be analyzed and displayed. The user can create individual projects with each project characterized by a freely definable and expandable list of products, raw materials, pollutants, forms of energy, etc. - all referred to as materials. They are administered in a hierarchically structured material list.

3.2.2. SimaPro

Since 1999 Pre Consultants delivers innovative solutions that help to develop more sustainable products and services in terms of Life Cycle Analysis. The demo and tutorial can be used to take a course in LCA. 

SimaPro can handle and visualize extremely large datasets. It is the only LCA software that can display the structure of the entire ecoinvent database. Also SimaPro is the only commercial LCA software tool to evaluate all uncertainty data in the ecoinvent unit process datasets. SimaPro comes with load of data as well as ecoinvent. The following data are included or available as a library in SimaPro 7.1

Table 2: Database and their sources within SimaPro
	Database
	Source

	· NEW: Ecoinvent v2
	Ecoinvent centre, Switzerland. Licensed database

	· US Input Output database
	CML, University of Leiden, The Netherlands Licensed database

	· Dutch Input Output database
	own data collection, as part of a project for the Dutch government

	· LCA food database
	own data collection, as part of a project for the Dutch government

	· BUWAL 250
	BUWAL 250, 2nd edition. Fully documented and licensed database.

	· Franklin US LCI database
	Data collected by Franklin Associates, USA. Fully documented and licensed database

	· IVAM database
	Data collected by IVAM Environmental Research, Amsterdam, the Netherlands

	· NEW: Japanese Input Output database
	Environmental Technology Laboratory of the Corporate Research &    
Development centre of Toshiba Corporation, Japan

	· Danish Input Output database
	2.0 LCA Consultants, Denmark

	· Industry data
	various, PlasticsEurope.

	· ETH-ESU 96
	ETH-ESU, Switzerland. Licensed database.

	· IDEMAT 2001
	Data collection from various sources supervised by Dr. Han Remmerswaal, Faculty of Industrial Design Engineering,  Delft Technical University, The Netherlands


	· Data archive
	Variety of older public sources (PWMI, BUWAL 132, ETH, SPIN, Chalmers, Kemna)


3.2.3. Simbox 

Simbox‚ is the only software product that has been especially developed for MFA and adheres strictly to MFA methodology. Simbox has been developed in German and is now available in English, too. It is not possible to get a test version.

Simbox ia an application as a material flow analysis tool in a wide range. It does not calculate LCA or ecobalances but dynamic substances flows including mass, energy and financial flows. Datas are flexible up to 100 processes. 

Simbox is a computer program developed by Eawag for the simulation of mass, substance, energy and monetary flows in anthropogenic systems. It is now used internationally by engineers, companies, authorities and research institutes. The system is defined in a graphic-interactive environment. The modeling approach is then defined with a set of mathematical equations. Based on the input data and equations, Simbox calculates the flows (and stocks) for a current state (stationary system) or as a function of time (dynamic system). Simbox offers a variety of options for presentation of the results: flow charts, variables in function of time, animations and special visualizations. The program can also evaluate the credibility of the output by means of uncertainty analysis and use sensitivity analysis to determine which model parameters decisively influence material flows 
(http://www.eawag.ch/medien/publ/eanews/archiv/news_62/en62e_lead_article.pdf ).
For more information and communication: http://www.eawag.ch/organisation/abteilungen/siam/software/simbox/index_EN 

3.3. Data access and use & prices

3.3.1. Eco-invent Database     

Eco-invent datasets are available for download with 1800 EUR individual membership or with the purchase of some LCA software. Eco-invent have free access to browse and search the data categories, but the complete datasets must be purchased.

The use of a single user licence is connected to one identified person. The use of a multi-user licence is connected and limited to a corresponding number of identified persons. This right to use the licence may only be transferred to other employees of the licence with approval of licensor.

The uses of the eco-invent data by preparing the extracts, or for further use for commercial purposes are prohibited. The licence shall not reproduce, disseminate or publicity display the eco-invent data as a whole or any substantial part thereof, as determined by their nature and quantity. Reproduction, dissemination or public display with regard to nature and quantity of insignificant portions of the eco-invent data is prohibited, to the extend this would unreasonably affect the legitimate interests of the licensor.

3.3.2. CPM Database

Website of CPM provides access to all datasets published in the SPINE@CPM database free of charge. All LCI datasets can be downloaded in both SPINE and ISO/TS 14048 formats. Any commercial redistribution of data originating from this website; either in separate parts or complete database; either in the data formats provided at this website or translated into other formats; is not allowed without a prior written agreement with the CPM consortium.

Individual datasets may be purchased from SPINE@CPM for about $17–$135 USD depending on data quality and degree of aggregation. (Note: Aggregated data are cheaper.) 

3.3.3. NREL Database 

Neither the United States government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.  Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States government or any agency thereof.  
3.3.4. ELCD core database

Import/export interfaces to mayor LCA tools for data sets of the ILCD Data Network and in the ILCD format are expected to become available starting from late 2009 onwards. So far the developers of the tools and databases BRE EnvPro DB, CMLCA, EDIP, EIME, eVerdEE, DIM, GaBi, KCL-ECO, LCA Evaluator, LEGEP, MIPS, Sabento, SimaPro, Sirii/SPINE, TEAM/DEAM, trainEE, and UMBERTO have committed to make a full import and expert interface free of cost available to their customers. Life Cycle Inventory (LCI) core data sets of the Commission's "European Reference Life Cycle Database" (ELCD core database), version II. All these data sets free of charge and also distributed to third parties. For more details please refer to the copyright and license conditions, which will be provided when downloading the data sets.

3.3.5. SimaPro Database

The calculations are based on serious and numerically accurate mathematical procedures as are used in real simulation programmes. Mathematical formulas,sensitivity analyses, and other important simulation techniques are available.

Price of Simapro database is 2800 Euro/ approx 2540 USD as of 9/8/2000, 5600 Euro for network version (2 users) plus 1200 Euro for each extra user. Educational discount available. Differentiated  prices, for example if many licenses are sold to a single company the percentage reduction per license (USD).

3.3.6. Simbox Database

Its price depends on use and starts from 1000 EUR. The first licence is full price and than 10% for each additional price.

4. Results & Recommendations

The database of NREL(U.S. LCI Database), ecoinvent (Swiss Centre for LCI),        SPINE@CPM (LCI Database) and European Commission (European Reference Life Cycle Database) have been provided for the ultimate products of the sectors. For this reason, these databases are enough for 5 sectors of EPESUS in case of LCA. If we aim to establish LCA software just for the main products of the sector, then these data are enough.  

However, since these databases reach at the lowest level to the facility input/output data, this is not enough for the aim of EPESUS. EPESUS aims at improving the efficiency of the current processes of the facility in which the main product is manufactured. Regarding this aim, MFA should be applied to the lowest level sub-process of the main processes of the facility. Regarding the adequateness of the data level, these four databases do not meet the requirements of the EPESUS. 

Beside these 4 databases, the databases that have been created by the institutions or organizations that are more close to the industry have been examined. As a result, the database just for large combustion plants is reached. The only adequate database is developed by the U.S. Department of Energy. It has been considered as convenient for the MFA implementations since there exists detailed information for the process units.

In general, there is only database available for the combustion plant. Building industry does not need the MFA. Thus, the data for building seems adequate. The other three sectors (polymer, symitheries and foundries, textile) do not have the database in the desired detail.

As a result, datasets have been reached for large combustion plant and building sectors regarding the EPESUS aim. Polymer, foundries and smitheres and textile sector should be investigated for more detailed data. 
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Annex 1 – A: Data Analysis Report
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