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1 Introduction and Aim of Document  

Consistency, relevancy, quality, continuity are the main drivers in the GaBi database. The GaBi databases 

contain over 300 person-years of direct data collection and analysis. With over 1000 person years of experi-

ence PE staff contribute constantly to the management and development of the GaBi databases. 

The goal of ñGaBi Database and Modelling Principlesò is to transparently document the environment, back-

ground, important aspects and details of the GaBi databases, as well as the basis of the models. 

This document doesnôt aim to answer any possible (methodological or model) options or questions or to doc-

ument any possible aspect, and aims to describe the importance of the applied principles. 

The GaBi databases are data sources for multiple stakeholder groups: Academia and education, policy and 

regulation, research and development, consultancy and industry. Any of these stakeholders aiming for certain 

solid result needs solid, accurate and reliable data: Without data there can be no result, or without quality data 

there can be inaccurate or misleading results. However scientific and educational goals are often different to 

those in politics, development and industry. Widening of knowledge may be the focus of one group, frame-

work setting the focus of another group and innovation and critical decision making the focus of a third group. 

These different outcomes require different interpretations of the data.  

GaBi data has one overarching aim which is; representing the technical reality of our dynamic and innovative 

economies as adequately as possible. To achieve this requires technical adequateness and professional data 

set-up and database maintenance and governance, which are all important aspects of the work PE does. 

Professional database management is an important aspect which helps ensure on-time delivery of databases, 

against an annual upgrade cycle. This not only ensures the accuracy and relevancy of results to help maintain 

competitive advantage, it also isolates clients from shocks caused by longer refresh cycles which introduce 

substantially different values which cannot be fully explained. This can cause too much uncertainty, lost time, 

money and reputational damage. 

Important, general, methodological aspects and branch- or expert-specific methodological aspects are com-

prehensively documented. 

This document provides the basis of all GaBi databases, which includes the professional database, extension 

databases, and data-on-demand datasets. 
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2 GaBi LCA Database Framework 

Successful, continuous and effective database provision needs  

¶ a professional database concept and management,  

¶ consistent and central database development, 

¶ database maintenance as well as frequent and efficient update routines. 

To enable a flexible use of the database content in different Life-Cycle- related applications, Life-Cycle Man-

agement tasks and professional decision situations, the data should be suitable and adaptable to different 

schemes and standards of industrial and professional practise and should most importantly reflect the real 

supply chain and technology situation. Well-educated and broadly experienced teams of different branches 

and expert groups with broad experience in their areas of expertise are important. 

The methods and methodological choices used have been selected to reflect the supply networks in the most 

appropriate way. ñMethod follows reality.ò 

2.1 GaBi Database concept and management 

Embedded into the operational framework of PE INTERNATIONAL is the concept of a Master Database. The 

Master Database is one pillar of a three pillar solution approach, the other pillars providing engineering con-

sulting knowledge and professional software environment respectively. As illustrated in figure 2-1 below. 

 

Figure 2-1:  GaBi Database concept embedded in 3 pillar solution approach 

Database development at PE involves experts on LCA methodology, with technical expertise (see Chapter 2.6 

for details on the different teams), and extensive knowledge of the relevant supply chain. Relevance checks 

and routine quality assurance checks are applied, methodically. The generation of new data follows a stand-

ard procedure with ñcascade quality checksò and is embedded into the GaBi Master DB concept.  

Internal entry quality checks: Newly generated data first passes a purely internal quality check, by two LCA 

experts with engineering skills at PE INTERNATIONAL, in a dependent internal review, before entering the 

database environment. 

Internal resulting quality checks: Depending on the type of data and its intended use, field of expertise and 

the sources providing the data (internal or external sources and/or organisations), a second round of valida-

tion by our cooperation partners LBP University of Stuttgart and Fraunhofer IBP or other independent organi-

sations are undertaken, as necessary. 
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External resulting non-public quality checks: Data, which is generated in conjunction with industry or as-

sociations for distribution with GaBi databases to the professional LCA user community (e.g. Eco-profile-type 

data or other representative averaged industry data of different companies or an individual dataset of single 

companies), undergo an additional quality check by the respective data providers or selected neutral third 

party organisations, as an independent external review or third party review. 

External resulting public quality checks: The dataset and systems, which are provided with PE software 

and databases for public use, are constantly compared, benchmarked, screened and reviewed, and the re-

sults are published in various external, professional and third party LCA applications in industry, academia 

and policy bodies. User feedback happens publically via the online GaBi LinkedIn forum or directly from cli-

ents to individual contacts at PE. The information fed back is incorporated into the standard maintenance and 

update process of the databases, where necessary and leads to consistent higher levels of quality and rele-

vance. There is a process for continually l improving data, if there are knowledge or technology progresses, or 

industrial process chains develop and change. 

Additional External review activities: The different elements of the GaBi databases were independently 

reviewed three times between 2012/2013, by three different organisations. The ILCD compatibility of selected 

GaBi processes across all branches was reviewed for the JRC in ISPRA, Italy by the Italian national Agency 

for new technologies, energy and Sustainable Economic Development (ENEA). In the light of the upcoming 

PEF Initiatives of the EU Commission, the Spanish Institution ñCentro de Investigaciones Energéticas, Medi-

oambientales y Tecnológicas (CIEMAT)ò reviewed our data with focus on energy systems.  

To complement our responsibility concerning external reviews PE introduced a critical review process of its 

GaBi database with inspection and verification company DEKRA, the third external organisation to carry out a 

review. As LCA continues to be used more broadly in industry, companies require increased accuracy, trans-

parency and credibility of their data sources in order to make the best informed decisions. Recognising this 

and in order to ensure consistency and quality of its GaBi database, PE INTERNATIONAL finalized the first 

round of an ñon-going critical review process with DEKRAò. The DEKRA critical review of the GaBi Database 

verifies:  

- Credible independent sources underpinning each dataset 

- Up to date engineering know-how used in composing the dataset 

- Accurate meta information documenting the dataset 

The review initially covers basic technologies, such as power plants, refineries and water treatment units 

underlying many other aggregated datasets and continues with dependent datasets derived from these core 

models. In addition to the datasets themselves, the quality assurance processes are also subject to an audit. 

Quality Assurance processes and review procedures are an integrated part of the Database Management at 

PE INTERNATIONAL. 

The Database Management at PE INTERNATIONAL protects private and project-related information of cli-

ents, (data providers and data consumers) while enabling all to benefit from the internal information, 

knowledge and expertise pool of PE. 

No information is allowed to leave the PE internal database area without express release permissions. 
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Figure 2-2:  Database Management at PE INTERNATIONAL 

Any confidential project or customer-related information is protected by a ñNon-Disclosure Agreement (NDA)ò 

and is kept securely separated from any publicly available database. 

2.2 GaBi Database development, maintenance and update 

The development of LCA over the last 20 years has seen it mature into something that is industry-driven. 

Naturally the best data for industry should ideally be born in industry, meaning the data is validated or sourced 

to ensure the proper representation of real circumstances. The need for sound methodological approaches 

within database and LCI modelling has attracted the academic world followed by standards bodies. 

LCA databases began appearing in the early 1990s. GaBi was the early pioneer combining both database 

and software systems from the beginning, opening up synergies and unique possibilities. 

LCA Databases are growing in relevance. GaBi databases evolved and established LCA in daily use early 

within both research and industry. Only professionally managed, maintained and updated databases continue 

to be relevant for industrial use.  

Maintaining and updating databases is an important task, which is both time and management-intensive ac-

tivity. Accuracy of data, new (practical, proven) methods and user requirements are just three examples re-

quiring constant attention. And constant attention requires a consistent group of people taking care of specific 

topics and branches. 

¶ New scientific findings, new data and technologies, new methods all require constant database 

development. 

¶ Clients base decisions for development of new products based on LCA, optimisation or invest-

ment all of which depend on reliable results, applicability and continuity in daily practise. 
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The GaBi database employs proven ñbest practiceò data and approaches. New scientific methods and data 

are applied only after feasibility checks to reduce risks of wrong (product or process) decisions. ñBest practiceò 

is based on the ñlatest science.ò 

PE has an established management cycle concerning databases: Plan-Implement-Maintain-Review. 

In planning innovations and demand are core drivers of the activities. This may be new technologies, new 

regulations, new standards or new knowledge. Stakeholder feedback is collected wherever possible to ensure 

relevance and value. 

In implementation relevancy and consistency are core drivers of the activities. This comprises LCI method 

and engineering knowledge combined to reflect the given economic and technical environment. 

In maintenance the frequency and temporal reliability of the delivery are core drivers to renew dynamic data 

and retire old data.  

In review actual user feedback and check of supply chains are core drivers to map the data from the previous 

year against possible relevant changes of technology, economy or society in the current year. 

The GaBi database approach is done ñfor practice with information from practiseò and so considers the ñcriti-

cal success factorsò in professional LCA applications in industry. GaBi data is not any randomly available 

data, but rather best practise information, based on real world experience. 

With access to raw data sources developed by PE and in-house engineering expertise, enables  the devel-

opment and delivery within scope, on time, with high quality and  guidance towards suitable data selection. A 

standard format for all LCI datasets is mandatory for all PE-owned data.  

PE data is ñIndustry-bornò based on extensive stakeholder involvement and validation, from industry and third 

part sources. PE welcomes feedback, constructive review and as all are suggestions which drive improve-

ment. 

PE models real supply chains for inter-sector use for all B2B and B2C relationships. The data reflects specific 

and up-to-date technology and routes for individual branches. Region-specific background systems are com-

bined, wherever suitable and possible, with local/regional process technology information. Individual, user-

specific modification, adaptation and extension on local situations with customer-owned data or parameterised 

data are possible. Individual data on demand can be constructed according to the high levels of consistency 

and quality.  

The ultimate goal is to attain flexibility in the application of data to address different topics allowing flexible 

assimilation between policy and industrial decision contexts. In other words the same database can be used 

in making quick decisions or for more rigorous applications, for example to underpin an investment decision. 

Regarding development, maintenance and update environments, a suitable group structure (see Chapter 2.6 

for details) with different responsibilities at PE is in place. There is a direct relationship between software and 

database development, which supports practical and relevant solution pathways, as many issues address 

both fields. 

Maintenance and support routines are installed and updates are regularly conducted with the least possible 

user effort required, including smart database/software updates with automated addition of new standard LCI 

or LCIA data.  
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2.3 Structure of the Master Database contents  

The Master Database is the core data knowledge memory and contains about 10,000 generic plan systems, 

each with one or more unit processes and several sub-systems.  

In some cases single cradle-to-gate systems involve several thousand individual plan systems and tens of 

thousands of individual processes tracing back to the resources. 

 

Figure 2-3:  Hierarchical system in GaBi 

Each PE-owned, aggregated process provided in the public available databases has a corresponding plan 

system, unit processes and sub-systems with sub unit-processes in the Master Database. 

Huge systems result, which are hardly manageable without suitable LCA software support. In principle it 

would be possible to display all sub-systems of all processes and plans of the complete Master DB. The re-

sulting document would probably have about a quarter of a million pages1. This is one main reason why GaBi 

and its corresponding Master database were developed: To be able to transparently and simply manage and 

use large process chain systems of real supply chains. 

The graphical display for this document is therefore limited to an example. It aims to transparently document 

the structural background of the Master Database. Further publicly available process chain and technology 

information on all datasets and systems is covered in the documentation. 

We offer to share more details and process chain knowledge through bilateral business relationships. 

The publicly-available databases contain plan systems, unit processes, partially aggregated processes and 

aggregated processes. 

                                                 
1
 Rough estimate assuming two screenshots per page. 
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Figure 2-4:  Aggregated dataset in GaBi 

Aggregated processes are often the only way to provide relevant, suitable and up-to-date information of indus-

trial sources to the LCA user community. Many users consider aggregated processes the best way to reliably 

and representatively model existing background systems. 

PE has added value from unit process data collection and compilation, including verification of technical real-

istic boundaries, to country-specific supply chain modelling. 

Opening the first level of the related polytetraflourethylene production in the Master database shows the 

polymerization step with the respective unit process in the centre. Upstream sub-systems are shown on the 

right (in the unit process only technical flows are visualised; elementary flows such as resources or emissions 

are not visualised, but definitely physically and mathematically present in the individual unit processes). 
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Figure 2-5:  Polymerisation subsystem in GaBi Master DB 

We follow one single upstream pathway from Tetraflourethylene (indicated by the red circle; details are shown 

in the next figure)é 
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Figure 2-6:  Tetraflourethylene subsystem in GaBi Master DB. 

éto R22 details and chlorine mix details (marked in red)é 
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Figure 2-7:  R22 subsystem in GaBi Master DB. 

 

Figure 2-8:  Chlorine production mix in GaBi Master DB. 

é then to chlorine membrane technology details (marked in red) and back to rock salt mining. 

 

 

Figure 2-9:  Chlorine membrane technology production in GaBi Master DB. 

The previous example showed the journey from polymer back to rock salt. The following example gives insight 

to the fossil fuel and organic process chain. Starting with the various refinery products diesel, gasoline, naph-

tha and gases on the right sideé. 

 



  
 

 
GaBi LCA Database Framework 

 

 

    
 20 

 

Figure 2-10:  Refinery model in GaBi Master DB. 

é the refinery products progress through the different refinery stages to the crude oil input on the lefté. 

 

 

Figure 2-11:  Crude oil import mix and country specific oil extraction in GaBi Master DB. 

éand from the right side of crude oil import mix to country-specific oil extraction and the bore hole at the 

source. 

 

The last example shows the electricity modelling in GaBi Master Database. 
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Figure 2-12:  Power plant models of the Grid Mix modelling in GaBi Master DB. 

The output which results on the right side of above screenshot is 1 kWh of electricity. On the right next to the 

hydro, wind, waste and nuclear power plants, the necessary fuels (hard coal, lignite, oil and natural gas)é. 

 

Figure 2-13:  German Natural Gas Mix in GaBi Master DB. 

éwhich are provided by the German consumption and import mix of natural gasé 


























































































































































































































































































