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Nomenclature 

 

Abbreviation Explanation 

  

AP Acidification Potential 

CML Centre of Environmental Science, University of Leiden, the 

Netherlands 

EP Eutrophication Potential 

GaBi Ganzheitlichen Bilanzierung (German for holistic balancing) 

GWP Global Warming Potential  

ISO International Organization for Standardization 

LCA Life Cycle Assessment 

LCIA Life Cycle Impact Assessment 

ODP Ozone Depletion Potential 

POCP Photochemical Ozone Creation Potential  

TRACI Tool for the Reduction and Assessment of Chemical and 

other Environmental Impacts 
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Purpose of this Handbook 

The purpose of this handbook is to support students and teachers learning about Life 

Cycle Assessment (LCA). 

We understand that learning new concepts can be difficult. And everyone has different 

ways of learning. Some people require visual stimulus, some aural. Some need to draw 

relationship charts. Some need to read and read and read and some are lucky enough 

just to absorb everything.  

Through the GaBi Learning Centre weôre trying to provide ways of learning that appeal to 

the largest number of you. 

This handbook is intended to support the video tutorials also found in the GaBi Learning 

Centre but can also be used completely independent from them. After completing the 

video tutorials or stepping through the content contained in this handbook you should: 

 Understand the concept of LCA; 

 Be able to conduct an LCA using the GaBi software. 

Chapter 1 briefly outlines the ówhoô and ówhatô of LCA. Chapter 2 provides an extensive 

introduction to LCA methodology. Chapter 3 outlines a step by step procedure for building 

a model in GaBi.  

Please note that one example (a paper clip) is used throughout the video tutorial series 

and this handbook. 
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1 Introduction to Life Cycle Assessment 

This section of the handbook introduces the concept of Life Cycle Asessment (LCA). It is 

accompanied by Video 2, of the GaBi Education video tutorial series. 

Figure 1: Overview of Life Cycle Assessment 

1.1 What is LCA? 

There are two LCA standards created by the International Organization for 

Standardization (ISO): the ISO 14040 and ISO 14044. Life Cycle Assessment, as defined 

by the ISO 14040 and ISO 14044, is the compiling and evaluation of the inputs and 

outputs and the potential environmental impacts of a product system during a productôs 

lifetime.  

1.2 Who uses LCA? 

LCAs are used by a variety of users for a range of purposes.  

According to the ISO standards on LCA, it can assist in: 

 Identifying opportunities to improve the environmental aspects of products at 
various points in their life cycle; 

 Decision making in industry, governmental or non-governmental organizations 
(e.g. strategic planning, priority setting, product and process design or 
redesign); 

 Selection of relevant indicators of environmental performance, including 
measurement techniques; and 

 Marketing (e.g., an environmental claim, eco-labelling scheme or environmental 
product declarations). 
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The following is just a brief list of the groups that use LCAs and of the possibilities that an 

LCA could be used for. 

1.2.1 Industry 

Large companies use LCAs as a way of identifying environmental hot spots and to 

develop and advertise their environmental management strategies. LCA studies are often 

conducted by industry associations and environmental concepts and tools research 

organizations including the: Canadian Wood Council; International Copper Association; 

International Lead and Zinc Research Organization; International Iron and Steel Institute; 

International Aluminum Institute and the Nickel Development Institute. 

1.2.2 Government 

Governmental departments around the world are active promoters of LCA. Governments 

use LCA for data collection and developing more effective environmental policies related 

to materials and products. 

1.2.3 Universities 

There are many universities researching and developing LCA methodology and data.  

1.3 How is an LCA created? 

The ISO 14040 standard provides an introduction to LCA and contains applicable 

definitions and background information. The ISO 14044 describes the process of 

conducting an LCA. 

The detailed procedure for LCA, outlined in Chapter 2, is in accordance with the ISO 

standards 14040 and 14044. 

1.4 GaBi overview 

With features refined through experience on thousands of PE consulting projects, GaBi 4 

supports every stage of an LCA, from data collection and organization to presentation of 

results and stakeholder engagement. GaBi automatically tracks all material, energy, and 

emissions flows, as well as defined monetary values, working time and social issues, 

giving instant performance accounting in dozens of environmental impact categories.  

With a modular and parameterized architecture, GaBi allows rapid modeling even of 

complex processes and different production options. This architecture also makes it easy 

to add other data such as economic cost or social impact information to a model, making 

GaBi a holistic life cycle analysis tool. 

The GaBi 4 platform is complemented by the most comprehensive, up-to-date Life Cycle 

Inventory database available. The databases maintained by PE provide over 2,000 cradle-

to-gate material data sets, 8,000 intermediary chemical process models, and thousands of 

LCA projects from quality-controlled industry projects. The data set contained in this 

educational version of GaBi, GaBi Education, is a small fraction of the available data 

within PE.  

. 



  

 10 

2 Conducting Life Cycle Assessments 

Life Cycle Assessments are conducted according to the ISO 14040 and 14044 standards. 

LCAs consist of four steps, as shown in Figure 2: 

1. Goal and Scope Definition 

2. Inventory Analysis 

3. Impact Assessment 

4. Interpretation 

These four steps are described in detail in the following sections. 

Figure 2: Steps of a Life Cycle Assessment According to ISO 14044 

2.1 Goal and Scope Definition 

According to the ISO 14040 standard the first phase of an LCA is the definition of the goal 

and scope. In this step all general decisions for setting up the LCA system are made. The 

goal and scope should be defined clearly and consistently with the intended application. 

An LCA is an iterative process and this allows redefining the goal and scope later in the 

study based on the interpretation of the results.  

2.1.1 Goal 

In the goal definition, the following points need to be determined:   
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 The intended application of an LCA study - An LCA can be used for many 

different applications such as marketing, product development, product 

improvement, strategic planning, etc.  

 The purpose of an LCA study ï The purpose of an LCA can also vary greatly 

and will dictate the scope of the study. If the study is intended to be published,  

the scope will be more comprehensive and include a greater data collection 

effort and a formalized review process. If the LCA will be used internally, no 

critical review is necessary; the scope will be dictated by the companyôs 

objective and their access to data.  

 The intended audience of an LCA report ï The audience can be the 

shareholders, executives, engineers, consumers, etc. Depending on the 

clientôs objectives. 

 Usage for comparative analysis ï If the LCA results are intended to be used 

for comparative reasons must be determined. If they are going to be published 

a critical review is obligatory. 

2.1.2 Scope  

During the scope definition the product or process system under study is characterized, all 

assumptions are detailed and the methodology used to set up the product system is 

defined. The following factors require definition before the LCA is done ï a detailed 

description of each factor is provided in the following sections.  

 Function of  the prooduct 

 Functional unit 

 Reference flow 

 Description of the system 

 System boundaries 

 Allocation procedures 

 Impact categories and the impact assessment method 

 Data requirements 

 Data assumptions 

 Limitations 

 Data quality requirements 

 Peer review 

 Reporting type 

The most important issues are described in detail in the sections below. For further 

information please refer to the ISO 14040 and 14044 standards. 

2.1.2.1 Function of the System  

To describe a product the productôs function has to be defined. To do that the demands on 

the product have to be defined. In the case where different products are to be compared, 

the different functionalities of each of the products should be documented exactly. 

Sometimes products have a large variety of functions which makes it quite difficult to 

compare them with regard to the full range of functionalities. When, for example, the 

environmental impacts of mobile phones are to be compared, it should be clearly defined 



  

 12 

which functions they should have and how differences are taken into consideration in the 

case where one product has more functions than the other. 

2.1.2.2 Functional Unit 

The functional unit is the quantified definition of the function of a product. For example, the 

functional unit of an aluminum beverage can might be defined as packaging 330ml of 

beverage, protecting it from UV radiation and oxidation and keeping in the carbonic acid 

for at least half a year. The ability to drink the beverages directly out of the packaging 

might be an additional function which should be taken into account.  

In order to compare two products, their functional units must be equivalent. For example, 

both glass bottles and cartons are used for milk packaging. Since the most common size 

for each packaging type might differ, the functional unit is set to be the packaging for 1000 

liters of milk in order to compare the two packaging systems properly. 

Defining the functional unit can be difficult because the performance of products is not 

always easy to describe or isolate. 

Part of defining a functional unit is the definition of a reference flow. The reference flow is 

the measure of product components and materials needed to fulfill the function, as defined 

by the functional unit. All data collected during the inventory phase is related to the 

reference flow. In other words, all data used in the LCA must be calculated or scaled in 

accordance with this reference flow. 

2.1.2.3 System Boundaries  

The system boundary defines which processes will be included in, or excluded from, the 

system; i.e. the LCA.  

It is helpful to describe the system using a process flow diagram showing the processes 

and their relationships. Figure 3 shows a generic process flow diagram with all processes 

included in the LCA shown inside the box marked as the System Boundary. 
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Figure 3: Process Flow Diagram 

A systemôs boundaries are defined by cut-off criteria. Cut-off criteria are used to define the 

parts and materials included in and excluded from the product system. For example, cut-

off criteria can be used to determine that any material production process that contributes 

less than 5% to the productôs overall weight can be exluded. Cut-off criteria might also be 

based on the number of processing steps in a process chain or the estimated contribution 

of a process to the overall environmental impact of the system. 

Often a combination of different cut-off criteria has to be used in order to define the 

system boundaries properly. For example, when the system boundaries are defined by 

cut-off criteria according to mass, an additional check should be carried out to determine 

whether or not small but very effective amounts of strong pollutants and toxins are cut off 

the system. To avoid that, additional cut-off criteria according to impact can be applied. 

There are four main options to define the system boundaries used (shown in Figure 4):  

 Cradle to Grave: includes the material and energy production chain and all 

processes from the raw material extraction through the production, transportation 

and use phase up to the productôs end of life treatement.  

 Cradle to Gate: includes all processes from the raw material extraction through 

the production phase (gate of the factory); used to determine the environmental 

impact of the production of a product. 

 Gate to Grave: includes the processes from the use and end-of-life phases 

(everything post production); used to determine the environmental impacts of a 

product once it leaves the factory. 
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 Gate to Gate: includes the processes from the production phase only; used to 

determine the environmenatl impacts of a single production step or process. 

The ISO 14044 standard details the selection of a system boundary for LCA studies.  

2.1.2.4 Allocation and System Expansion 

In many processes more than one product is produced. In such a case all inputs and 

outputs of the process have to be allocated to the different products 

Allocation is the partitioning and relating of inputs and outputs of a process to the 

relevant products and byproducts. The allocation to different products can be done 

according to one of the rules defined below. 

 Allocation by Mass: The inputs and outputs of a process are assigned to all of its 

products proportionally to their mass 

 Allocation by Heating Value: The inputs and outputs of a process are assigned 

to all of its products according to their heating value. This allocation method is 

often used for production processes of fuels. 

 Allocation by Market Value: The inputs and outputs of a process are assigned to 

all of its products according to their market value.  

 Allocation by Other Rules: This can include exergy, substance content, etc.  

Figure 4:  System Boundaries. 
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Figure 5: Allocation Example 

 

Figure 5 shows an example of a process where two products are produced. The 

resources used in this process and the emissions and wastes of the process have to be 

allocated to the two products. When the allocation is done proportionally to the productôs 

masses, product A would be assigned 90% of the resources and emissions, since the 

mass of product A is 90% of the overall mass of all products. If the allocation was done 

according to the products heating value, product A would be ascribed 99% of the 

resources and emissions. 

Since the choice of the allocation method can have a significant impact on the LCA results 

the ISO suggests that allocation should be avoided whenever possible. If it can not be 

avoided, the allocation method should be described and the sensitivity of the results on 

different allocation methods should be described. The ISO also suggests that allocation 

according to physical relationships such as product mass or heating value rather than 

using non-physical relationships beween the products (for example the market price). 

There are two ways to avoid allocation, substitution and system expansion. The topic of 
allocation requires much more explanation and is not covered in more detail here. 

2.1.2.5 Data Quality Requirements          

Data quality requirements must be documented to define the required properties of the 

data for the study. Descriptions of data quality are important because the data quality has 

a significant influence on the results of the LCA study. Data quality requirements have to 

be determined at the beginning of the study. Mostly, data quality is a trade off between 

feasibility and completeness. 

The quality of a dataset can only be assessed if the characteristics of the data are 

sufficiently documented. Data quality does, therefore, correspond to the documentation 

quality. 

The following issues should be considered for the data quality: 
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 Data acquisition: Is the data measured, calculated or estimated? How much of 

the data required is primary data (in %) and how much data is taken from literature 

and databases (secondary data)? 

 Precision: Is the data a precise representation of the system? 

 Completeness:  Are any data missing? How are data gaps filled? 

 Representativity, consistency, reproducibility: Is the data representative and 

can it be reproduced? 

 Time-reference: When was this data obtained and have there been any major 

changes since the data collection that might affect the results? 

 Geographical reference: For what country or region is this data relevant? 

 Technology (Best Available Technology) ï Is the secondary data from literature or 

databases representative for state-of-the-art-technology or for older technology? 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Life Cycle Inventory 

2.2.1 General 

The Inventory Analysis is the LCA phase that involves the compilation and quantification 

of inputs and outputs for a given product system throughout its life cycle or for single 

processes. The inventory analysis includes data collection and the compilation of the data 

in an Life Cycle Inventory (LCI) table. 

 

In GaBi you can add documentation to the process data. 

 Nation and region - The country or region the data is from 

 Reference Year - Time of data collection 

 Completeness - The breadth of data collected. Choose from: All Flows Cap-

tured, All Relevent Flows Recorded, Individual Relevent Flows Recorded, 

Some Relevent Flows Not Recorded 

 Allocation 

 Data source 

Additionally the data can be described very detailed in a separate documentation tab. 
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Figure 6 shows the process of setting up an LCI. The process of conducting an LCI is 

iterative. As data is collected and more is learned about the system, data requirements or 

limitations may be redefined or a change in the data collection procedures in order to 

meet the goal of the study may be required. Sometimes issues may be identified that 

require revisions of the goal or scope definition of the study. After all process data is 

collected, an LCI table for the whole product system is created. The LCI is often presented 

as a table listing of all the material and energy inputs and outputs for the sytem. 

Detailed information on data collection and calculation can be found in the ISO 14044. 

2.2.2 Data Collection - Classifications 

This phase is the most work intensive and time consuming of all the phases in an LCA. It 

includes collecting quantitative and qualitative data for every unit process in the system. 

The data for each unit process can be classified as follows: 

 energy inputs  

 raw material inputs 

 ancillary inputs 

 other physical inputs 

 products 

 co-products 

 wastes 

 emissions to air, water and soil 

 other environmental aspects

Figure 6: Data Collection and Calculation Process 



 Conducting Life Cycle Assessments 

 18 

Practical constraints on data collection should be documented in the scope definition. 

Figure 7 shows a simple diagram that can be used to support data collection. It allows the 

user to enter the various quantified input and output flows. 

 

 

2.2.3 Calculation of the LCI 

Before calculating the life cycle inventory, the following three steps should be completed: 

 Data Validation - Validating the collected data is a continuous process. This can 

be done with mass or energy balances as well as with a comparison to similar 

data. Also, methods have to be in place to handle data gaps.  

 Relating Data to Unit Processes - The data has to be related to unit processes  

 Relating Data to Functional Unit - The data has to be related to the functional 

unit. 

These steps are necessary to generate the LCI for each unit process and for the overall 

product system. The LCI of the whole product system is the sum of all LCIs of all involved 

processes. 

The LCI can be calculated using the GaBi software. In GaBi, the LCI of the whole system 

is generated automatically once a system of processes is set up. In addition, the LCIs for 

a huge variety of processes are already stored in the database and only have to be 

connected to model a system. This process of modelling is described in detail in Chapter 

Fehler! Verweisquelle konnte nicht gefunden werden. of this handbook. 

Figure 7: Example Data Collection Sheet 
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2.3 Life Cycle Impact Assessment 

The Life Cycle Impact Assessment (LCIA) identifies and evaluates the amount and 

significance of the potential environmental impacts arising from the LCI. The inputs and 

outputs are first assigned to impact categories and their potential impacts quantified 

according to characterization factors. Figure 8 shows the conversion from emissions to 

impact potentials via classification and characterization. 

 

Figure 8: Classification and Characterization 

The Life Cycle Impact Assessment involves several steps according to the ISO standard. 

These can be found in more detail in the ISO 14044 standard. 

Within the scope of a study certain elements are defined for the LCIA. Mandatory 

elements include the selection of relevant impact categories, classification and 

characterization. The optional elements of the study are normalization, grouping and 

weighting.  

2.3.1 Impact Assessment Methods 

There are different methods that can be used to perform a Life Cycle Impact Assessment. 

These methods are continuously researched and developed by different scientific groups 

based on different methodologies. This handbook does not explain the development of the 

different methods, but it does describe them.  

In life cycle impact assessment methods, such as TRACI or CML, two main approaches 

are used to classify and characterize environmental impacts: the problem-oriented 

approach (mid point) and the damage-oriented approach (end point). 



 Conducting Life Cycle Assessments 

 20 

In the problem-oriented approach flows are classified as belonging to environmental 

impact categories to which they contribute. With the help of the CML and TRACI methods 

more than a thousand substances are classified and characterized according to the extent 

to which they contribute to a list of environmental impact categories. Figure 9 shows the 

different impact categories used in the CML and TRACI methods.  

Figure 9: Comparison of the TRACI and CML Methods 

The so-called CML method is the methodology of the Centre for Environmental Studies 

(CML) of the University of Leiden and focuses on a series of environmental impact 

categories expressed in terms of emissions to the environment. The CML method 

includes classification, characterization, and normalization. The impact categories for the 

global warming potential and ozone layer depletion are based on IPCC factors. Further 

information is available at the Centre for Environmental Studies (CML), University of 

Leiden: 

For the tutorial example the CML method is used. 

Another method is the Tool for the Reduction and Assessment of Chemical and other 

Environmental Impacts, called TRACI. This problem-oriented method is developed by the 

U.S. Environmental Protection Agency (EPA) and is primarily used in the US. 
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The damage-oriented methods also start with classifying a system's flows into various 

impact categories, but the impact categories are also grouped to belong to end-point 

categories as damage to human health, damage to ecosystem quality or damage to 

resources. EcoIndicator 99 is an example of a damage-oriented method. The used end 

points are easier to interpret and to communicate. 

2.3.2 Selection of Impact Categories 

A number of impact categories are typically chosen as the focus of an LCA study. This 

choice of impact categories depends on the goal of the study. The selected impact 

categories should cover the environmental effects of the analyzed product system. The 

choice of impact categories and the choice of the impact assessment method should be 

documented in the goal and scope definition. 

2.3.3 Classification 

The results of the Life Cycle Inventory phase include many different emissions. After the 

relevant impact categories are selected, the LCI results are assigned to one or more 

impact categories. If substances contribute to more than one impact category, they must 

be classified as contributors to all relevant categories. For example, CO2 and CH4 are 

both assigned to the impact category ñglobal warming potentialò. NOx emissions can be 

classified to contribute to both eutrophication and acidification and so the total flow will be 

fully assigned to both of these two categories. On the other hand, SO2 is apportioned 

between the impact categories of human health and acidification. Human health and 

acidification are parallel mechanisms and so the flow is allocated between the two impact 

categories. 

2.3.4 Characterization 

Characterization describes and quantifies the environmental impact of the analyzed 

product system. After assigning the LCI results to the impact categories, characterization 

factors have to be applied to the relevant quantities. The characterization factors are 

included in the selected impact category methods like CML or TRACI. Results of the LCI 

are converted into reference units using characterization factors. For example, the 

reference substance for the impact category ñglobal warming potentialò is CO2 and the 

reference unit is defined as ñkg CO2-equivalentò. All emissions that contribute to global 

warming are converted to kg CO2-equivalents according to the relevant characterization 

factor. Each emission has its own characterization factor.   
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Figure 10: Characterization Example 

Figure 10 shows the classification and characterization of methane according to CML 

2001 with the characterization factor from December 2007. Methane contributes to the 

global warming potential (GWP). Therefore, during the classification step, methane is 

classified as a contributor to the global warming potential impact category. According to 

the CML method, methane has a characterization factor of 25. This means that CML has 

determined that methane contributes 25 times more than carbon dioxide to the global 

warming potential when a time frame of a hundred years is taken into account. The 6 kg of 

CH4-emissions in this example contribute 150 kg CO2-equivalents to the total GWP.  

 

2.3.5 Optional elements of an LCA 

Normalization, evaluation, grouping and weighting are all optional elements that are 

performed to facilitate the interpretation of the LCIA results. It is essential that these 

actions are transparently documented since other individuals, organizations and societies 

may have different preferences for displaying the results and might want to normalize, 

evaluate, group or weight them differently.  

2.3.5.1 Normalization 

Normalization involves displaying the magnitude of impact indicator results relative to a 

reference amount. For example this can be done for comparison with a reference system. 

The impact potentials quantify the potential for specific ecological impacts. In the 

normalization step the impact category results are compared to references in order to 

distinguish what is normal or not. For the normalization, reference quantities for a 

reference region or country (e.g. Germany) during a time period (e.g. 1 year) are used. 

This could be, for example, the overall emission of CO2-equivalents in Germany within 
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one year, or, the CO2-equivalents of one person in Western Europe per year. When the 

results of all impact categories are compared to their references, they can be compared to 

each other more easily, since it is possible to say which impact indicator result contributes 

more or less to the overall entity of this impact category. 

Figure 11 shows impact categories normalized for different regions. 

Figure 11: Normalized impact categories for different regions 

Normalized impact indicator results are non-dimensional quantities that allow for 

comparison between different impact categories; which impact category has a normal 

amount and which one is relatively larger? The normalized results of all chosen impact 

categories can also be displayed in a single graph, since they do not have different 

physical units anymore. 

2.3.5.2 Grouping 

Grouping involves the sorting and ranking of the impact categories. It is an optional 

element with two possible approaches. The impact categories could be sorted on a 

nominal basis by characteristics such as inputs and outputs or global, regional or local 

spatial scales. The impact categories could also be ranked in a given hierarchy, for 

example in high, medium, and low priority. Ranking is based on value-choices. Different 

individuals, organizations, and societies may have different preferences. It is therefore 

possible that different parties will reach different ranking results based on the same 

indicator results or normalized indicator results. 

2.3.5.3 Weighting 

Weighting is an optional element of the LCA and is based on value-choices and not on 

scientific principles. Weighting is used to compare different impact indicator results 

according to their significance. This weighting of the significance of an impact category is 

expressed with weighting factors. Those weighting factors are appraised through surveys 

among different groups (for example experts with hierarchical, egalitarian or individual 

approach, populationé).Weighting can also be used to aggregate weighted impact 

indicator results to a single score result. 
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2.4 Interpretation  

In the interpretation phase the results are checked and evaluated to see that they are 

consistent with the goal and scope definition and that the study is complete. This phase 

includes two primary steps:  

1. identification of significant issues;  

2. evaluation (described below).  

The life cycle interpretation is an iterative procedure both within the interpretation phase 

itself and with the other phases of the LCA. The roles and responsibilities of the various 

interested parties should be described and taken into account. If a critical review has been 

conducted, these results should also be described. 

2.4.1 Identification of significant issues 

The first step of the life cycle interpretation phase is to structure the results from the LCI 

and LCIA, and identify the ñsignificant issuesò or data elements that contribute most 

significantly to the results of both the LCI and LCIA for each product, process or service.  

The identification of significant issues guides the evaluation step. Because of the 

extensive amount of data collected, it is only feasible, within reasonable time and 

resources, to assess the data elements that contribute significantly to the outcome of the 

results. Significant issues can include: 

 Inventory elements such as energy consumption, major material flows, wastes and 

emissions etc. 

 Impact category indicators that are of special interest or whose amount is of 

concern. 

 Essential contributions of life cycle stages to LCI or LCIA results such as individual 

unit processes or groups of processes (e.g., transportation, energy production). 

The results of the LCI and the LCIA phases are structured to identify significant issues. 

These issues should be determined in accordance with the goal and scope definition and 

iteratively with the evaluation phase. The results can be presented in form of data lists, 

tables, bar diagrams or other convenient forms. They can be structured according to the 

life cycle phases, different processes (energy supply, transportation, raw material 

extraction etc), types of environmental impact or other criteria. 

2.4.2 Evaluation 

The goal of the evaluation is to enhance the reliability of the study. The following three 

methods should be used for the evaluation:  

 Completeness check: In the completeness check, any missing or incomplete 

information will be analyzed to see if the information is necessary to satisfy the 

goal and scope of the study. Missing data have to be added or recalculated to fill 

the gap or alternatively the goal and scope definition can be adjusted. If the 

decision is made that the information is not necessary, the reasons for this should 

be recorded. 

 Sensitivity check: The sensitivity check determines how the results are affected 

by uncertainties in the data, assumptions, allocation methods, calculation 
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procedures, etc. This element is especially important when different alternatives 

are compared so that significant differences or the lack of them can be understood 

and reliable. 

 Consistency check: The consistency of the used methods and the goal and 

scope of the study is checked. Some relevant issues to check could be: data 

quality, system boundaries, data symmetry of time period and region, allocation 

rules and impact assessment. 

2.4.3 Conclusions, recommendations and reporting 

The goal of the life cycle interpretation phase is to draw conclusions, identify limitations 

and make recommendations for the intended audience of the LCA. The conclusions are 

drawn from an iterative loop with the other elements of the interpretation phase in the 

sequence that follows: 

 Identify the significant issues; 

 Evaluate the methodology and results for completeness, sensitivity and 

consistency; and  

 Draw preliminary conclusions and check that these are consistent with the 

requirements of the goal and scope of the study. 

If the conclusions are consistent, they are reported as final conclusions. Otherwise one 

might return to the previous steps until consistent conclusions are obtained. 

A thorough analysis of the data quality requirements, the assumptions, and the predefined 

values needs to be done. When the final conclusions of the study are drawn, 

recommendations to decision-makers are made to reflect a logical and reasonable 

consequence of the conclusions. 

2.4.4 Report   

The results of the Life Cycle Assessment should be assembled in a comprehensive report 

to present the results in a clear, transparent and structured manner. The report should 

present the results of the LCI and LCIA and also all data, methods, assumptions and 

limitations in sufficient detail. 

The reporting of the results should be consistent with the goal and scope definition. The 

type and format of the report is defined in the scope definition and will vary depending on 

the intended audience. 

The ISO 14044 requires full transparency in terms of value choices, rationales, and expert 

judgments. If the results will be reported to someone who is not involved in the LCA study, 

i.e. third-party or stakeholders, any misrepresentation of the results should be prevented. 

The reference document should consist of the following elements (ISO 14044): 

1. Administrative Information 

a. Name and Address of LCA Practitioner (who conducted the LCA study) 

b. Date of Report 

c. Other Contact Information or Release Information 

2. Definition of Goal and Scope 
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3. Life Cycle Inventory Analysis (data collection, calculation procedures, LCI 

table) 

4. Life Cycle Impact Assessment (methodology, results) 

5. Life Cycle Interpretation 

a. Results 

b. Assumptions and Limitations 

c. Data Quality Assessment 

6. Critical Review (internal and external) 

a. Name and Affiliation of Reviewers 

b. Critical Review Reports 

c. Responses to Recommendations 

If the study extends to the LCIA phase and is reported to a third-party, the following 

information should be reported: 

 a description of the data quality; 

 the relationship between LCI and LCIA results; 

 the selection of impact categories; 

 the impact assessment method; 

 the indicator results profile 

 normalization references 

 weighting procedure 

2.4.5 Critical Review  

The ISO standards require critical reviews to be performed on all Life Cycle Assessments 

supporting a comparative assertion. The type and scope (purpose, level of detail, persons 

to be involved in the process etc.) of the critical review is described in the LCA report. The 

review should ensure the quality of the study as follows: 

 LCA methods are consistent with the ISO standards; 

 Data are appropriate and reasonable in relation to the goal of the study; 

 Limitations are set and explained; 

 Assumptions are explained; and 

 Report is transparent and consistent and the type and style are oriented to the 

intended audience. 

The critical review can be done by an external or internal expert, or by a panel of 

interested parties. 
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3 Procedure 

This chapter outlines a step by step procedure for conducting an LCA in GaBi. The 

example used in this manual and in the online video tutorial involves the modelling of the 

life cycle of 1000 steel paper clips based on German and European datasets.  

The procedure outlined below contains two types of text:  

1. Numbered text indicates that a step should be completed.  

Text in italics provides explanatory comments about why you might do something or how 

something works. 

You will also notice that there are headings scattered throughout the procedure. These 

correspond (mostly; there are a couple of extra headings here) with the contents found in 

the video tutorial.  

The idea is that it is as easy as possible to work together with a friend, or in a group as 

well as to stop and continue whenever at any point. 

Viel Spaß! (thatôs German for have fun) 

3.1 Opening GaBi 

1. Open GaBi now. 

The first thing you need to do is connect a database to the software. It could be the case 

that there is already a database connected. In the GaBi DB Manager you can see if there 

is already a database connected. Do you see something listed here?  
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If so, you already have a database connected. Please make sure that it is the Education 

database. If so, you can skip this step.  

2. Otherwise, click on óDatabaseô (Step 1) and then on óConnect databaseô (Step 2). 

A new window will open. There you can locate the database that you want to connect. A 

GaBi database is normally contained in a folder under the GaBi 4 folder.  

3. Locate the Education database (it should be located under C>Programs>GaBi4), 

select the folder and click OK.  

1 1 

2 
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3.2 Activating a database 

The database is now connected to GaBi. Now you need to activate the database.  

4. Click on óActivate,ô next to the connected database, or right click on the database 

in the object hierarchy on the left side of the GaBi window and select óActivate.ô  

5. A new window will open asking for a password ï just click óOK.ô  

 

3.3 GaBi theory 

GaBi calculates the potential environmental impacts as well as other important quantities 

of a product system based on plans. Within a plan, the system being studied is made up 

of processes and flows. In LCA terms, a plan represents the system with its boundaries, 

processes represent the actual processes taking place, and flows represent all the inputs 

and outputs related to the system. They connect plans or processes within the system or 

they define the input/output flows of the system. This list of input output flows is referred to 

as the Life Cycle Inventory (in short: LCI). 

The flows that enter the product system coming from the natural system (our environment, 

e.g. resources as hard coal) or that leave the system (e.g. CO2 emissions) are called 

elementary flows. The LCI is the input/output list of all elementary flows associated with 

the system. 

Perhaps the most important information of GaBi is the flow information. Flows are 

characterized by mass, energy and costs with their respective values. For example, GaBi 

contains flow information for different raw materials, plastics, metals, emissions to air and 

water and many, many more. 

It is important to understand that flows contain information that tells GaBi to what extent 

one unit of this flow contributes to different environmental impact categories: these are 

called classification and characterisation factors. Let´s look at an example. In the object 

hierarchy, click on the plus next to flows and expand the flow group. 

You will notice that flows are grouped in folders according to whether or not they are 

resources, emissions or other types of flows. 

6. Click to expand the ´Resources´ flow category and again to expand óEnergy 

resourcesô and óNon renewable energy resources.ô  

7. Now click on the óNatural gasô folder. 
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You can now see all the natural gas flows available in your database. There are several 

country specific flows for natural gas since the gas mixture and its properties vary from 

region to region.  

 

8. Open a flow by double clicking on it.  

You will now see the flow dialog box. In this window you can see, that the flow is 

automatically defined to be an input or output flow, or the flow type is undefined, when it 

can be both. This categorisation is done automatically based on the location of the flow 

within the GaBi database. The reference quantity of a flow is mostly the mass, this means 

that the reference unit of the flow is kg and that all other quantities refer to this reference 

quantity. Quantities can be thought of as the properties of a flow. Another quantity could 

be e.g. number of pieces, length, volume and so on. In the quantity list you can see which 

quantities are associated to this flow. Any additional quantities can be defined.  
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GaBi databases are completely open but predefined objects are also protected. 

In most cases there are several quantities associated with a flow. New quantities can be 

created in order to describe a special property of a flow.  

You will also notice the LCC tab. LCC stands for Life Cycle Costing and refers to a 

methodology that allows you to calculate the costs related to the life cycle of the system 

being studied. On the LCC tab economical quantities, such as the price can be defined for 

the flow. 

At this stage we do not need to go deeper into quantities. It is enough to understand that 

GaBi uses this information to calculate the potential environmental impact of the 

analayzed system. 

9. You can close the óNatural gasô flow window. 

3.4 Starting a project  

You are going to construct a model of a steel paperclip. We already did some research on 

the paper clip, defined the goal and scope definition and qualitatively described the paper 

clip life cycle. Let´s convert all this information into a new GaBi project.  

10. Click on óProjectsô in the object hierarchy and start a new project by right clicking 

in the display area on the right.  
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11. Name this project óLife Cycle Steel Paper Clip.ô  

12. Click óActivate project.ô  

 

Once the project is activated, all newly created processes, plans and flows will be saved 

under this project. This makes it much easier to find all the relevant information when you 

open the project in the future. It is a good idea to work with projects to keep your LCAôs 

organised. 

13. Close the project window. 

3.5 Create a new plan 

The first thing you need to do then is to create a plan. On this plan you will model the life 

cycle of the paperclip. 

14. To create a new plan you can click on óPlansô in the object hierarchy and then 

right click in the display area and select óNew.ô 

A new plan will open in a new window. 

15. Enter the name of the plan óLife Cycle Steel Paper Clipô and press enter. 

It is a great idea to save your plan regularly.  

16.  Save your plan now by clicking on the save icon in the plan window or by 

clicking óObjectô and óSave.ô 
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3.6 Adding a process 

You will now add process and flow information to the plan. GaBi databases contain 

predefined processes and flows and these can be easily added to the model. 

In order to manufacture the paperclip you need steel wire. So, this will be the first process 

that you add to the plan. Adding processes to a plan is as easy as dragging and dropping. 

But first, you need to locate the processes. 

There are 2 ways to do this in GaBi:  

 The first is by manually expanding and collapsing the object hierarchy in the 

DB manager to search for the process you require. 

 The second and quicker way is to use the GaBi search function. 

17. Make sure you have the óProcessesô object selected in the object hierarchy. This 

is important because it tells GaBi to search only for processes. 

18.  Click the óSearchô icon and enter the name of the process you are looking for. 

You are looking for óSteel wireô so you enter this now and click óNew search.ô 

GaBi now searches for all matches. Steel wire is exactly the process you are looking for.  

19. Click on óSteel wireô and drag and drop it onto the plan. 

 

Save Comments Balance 

DB Manager Search 
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3.7 Creating a new process 

You now need to add the paper clip bending process.  

20. Try searching for the óPaper Clip Bendingô process. 

Youôll notice that there are no matches. This means you need to create a new process. In 

GaBi this is really easy. 

21. Right click in the plan and select óNew process.ô 

A new window will open where you can define the new process. 

22. Enter the name óPaper Clip Bending,ô click óSaveô and close it.  

You have now added a new process. However, you need to define this in some more 

detail.  

23. Right click on the process and open it by selecting óDetails.ô 

24. Begin by selecting the country that your process refers to. You don´t have to do 

this, but it is helpful, if you have the information.  

25. Name the process simply by clicking in the óNameô field and typing ´Paperclip 

Bending.´  

26. In the source field you can select where this process data comes from. Leave this 

blank for now.  

Drag and drop 
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You can also select the type of process. This requires a bit more explanation. 

3.8 Process types 

There are three types of processes in GaBi. 

Basic processes are also referred to as unit processes in the ISO standard. A basic 

process is a gate to gate process; this means that it contains only the data of one specific 

process step. No elementary flows are included here.. 
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In contrast, a cradle to gate process, also referred to as a system process in the ISO 

standard, refers to the process plus all of the processes that occured upstream of it. For 

example a power mix process is a cradle to gate process and includes not only the 

generation of power but also the exploration, mining, transport, and treatment of the 

relevant raw materials that are consumed during the power generation process. 

 

The third process type is called ´partly linked` process. Partly linked processes are 

typically cradle to gate processes that contain one or more open inputs. For example the 

steel wire process is partly linked because all of the inputs and emissions for the process 

are accounted for except for the type of steel being used to make the steel wire. 

 

 

Take a guess what kind of process paperclip bending might be. Is it a basic process, 

cradle to gate process or partly linked process? 

If you guessed basic process you are right. Why? Because this process represents only 

the process of bending the paperclip. 

3.9 Specifying the flow type 

In GaBi you can specify whether a process is a basic process, a system process or a 

partly linked process by selecting the appropriate letter in the Type drop down menu. 

Basic processes are represented by the letter b. System processes are represented by a 

blank entry. Partly linked processes are represented by a pl. 

27. Since the Paper Clip Bending process is a basic process, you can go ahead and 

select ób.ô 
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3.10 Parameters, LCC, LCWT and ISO Documentation 

 

Here you see the parameters area. By entering parameters, you can create what if 

scenarios as well as determining certain aspects of this processôs relationship to other 

processes. The parameter area is closed for now and for now we will not go deeper into 

this. 

You now see a series of tabs. Since GaBi is designed to carry out a large variety of 

evaluations, it is possible to enter additional information relating to costs and working time. 

You can also add ISO documentation. However, this is too detailed for this tutorial. For the 

time being we will focus on the current LCA tab. 

You have the possibility to enter additional information relating to this process such as its 

year, region, completeness and additional comments. Adding this information improves 

the quality of your process information but does not affect the results calculated by GaBi. 

You can enter some information here if you like or carry on. 

3.11 Entering inputs and outputs 

You can see two display areas called inputs and outputs. In the input field all flows that 

enter the process can be entered. These inputs could include different forms of energy, 

like compressed air, electricity or thermal energy, as well as materials or other 

consumables like lubricants. On the output side all flows that leave the process are 

entered. You can for example enter the products and by-products that are produced and 

also the wastes and emissions of the process.  

Let´s start by entering an input flow. To fold the paper clip you obviously need steel wire to 

fold.  

28. Enter the steel wire flow by clicking in the óFlowô field, entering óSteel wireô and 

pressing enter.  

show/hide Parameter 

area 
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GaBi searches for potential flow matches in the active database. If an exact match is 

found, the flow is entered automatically.  

If a number of possible matches are found, the search window will appear and all the 

flows that contain the word you entered will be displayed. Let´s take a look at that.  

29. Click in the flow field where steel wire is written, type the word óSteelô and press 

enter.  

You will notice the search box appears listing all the flows containing the word steel.  

 

When you look at the Object Group column, you see that a variety of types of flows are 

listed, metal parts, waste for recovery, metals and consumer waste.  

30. Sort the search results according to their object group by clicking on the óObject 

groupô header. 

When you select a flow from the search window, always take note that the flow is chosen 

from the correct object group. 

Sort by object group 
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31. Select óSteel wireô by clicking on it and on óAccept.ô 

This process also requires power to run the bending machine.  

32. Click in the óFlowô field and enter the word óPower.ô  

33. You require electric power so you can select and accept this flow from the search 

box. Make sure you check the object group column to ensure that you have 

selected the correct object type.  

 

The output of this process is, of course, paperclips. Just like for inputs, you can click in the 

flow field and enter the name of the flow you want to enter. 

3.12 Creating new flows 

You remember that in the beginning of this tutorial you specified that the functional unit for 

this example was one paperclip. We should now enter this as the first flow leaving the 

process. 

34. Type ósteel paper clipô and hit enter.  

You will notice that a new window opens indicating that there are no matches found for 

paperclip and asking if you would like to create a new object.  

35. Click óCreate new object.ô 
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You have to specify where you would like to locate the new object. Since this object is the 

product that you are producing, it makes sense to place it in the valuable substances 

folder, under systems, parts and metal parts.   

This categorisation is relevant for balance calculations in GaBi so make sure you select 

the appropriate location for your new flow. 

36. Go ahead and select óValuable substances>Systems>Parts>Metal partsô and 

click óOK.ô 

 

You can now edit the name of the flow and add any additional information.  

The reference quantity of a new flow is automatically set to mass. This means that the 

standard unit of this flow is measured in kg. If you add new quantities to this flow, you also 

need to enter the quantity related to 1kg of this flow. You do this by entering a number and 

unit. We will do this now.  

3.13 Modifying a flowôs properties 

Because our functional unit is one paperclip (and not mass) you should specify this in the 

quantities list.  

37. Add a new quantity to the flow by double clicking on the empty óQuantityô box and 

typing ónumber of pieces.ô  
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Then you have to define a conversion factor to mass.  

38. Type in the column ó1 [Quantity] = * kgô the amount 0.00035 and press enter.  

This specifies the weight of one paperclip.  You will notice that GaBi automatically enters 

the number of pieces.  

39.  Click on óSaveô and then close the window.  

 

3.14 Entering flow amounts 

We have now added all the flows that enter and leave the paperclip bending process. 

However these flows lack information about how much of each of them are used and 

produced. 

Add this information by clicking in the Amount column and entering the amount required 

for the process. By clicking on Unit you can change the flow unit. One very handy feature 

of GaBi is that it can automatically convert between all the given units. 

For example we estimated that we need 0.0001 kWh of electric power for the bending of a 

paperclip.  

40. Choose the Unit ókWhô first and then type in the amount ó0.0001.ô  

41. Change the unit back to óMJô you will see that the amount of 0.0001 kWh 

automatically converts to the corresponding amount of MJ. 

We determined that our paperclip has a weight of approximately 0.35 g.  

By clicking in the Quantity column of the Paperclip output you can choose if you either 

want to specify the amount of mass or number of pieces.  

42. Choose the quantity óNumber of piecesô and enter the amount ó1.ô  

Enter Conversion Factor to Mass 

Name as entered in process flow list 
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We do this to specify the functional unit: 1 paperclip. All data for the process will now refer 

to the production of 1 paperclip. If you change the quantity back to mass, the amount will 

be converted to 0.00035 kg.  

We need the same amount of steel wire on the input side.  

43. Enter the input mass ó0.00035ô now. 

 

3.15 Flow types 

In order to calculate the potential environmental impact of a system, GaBi needs to 

understand the nature of the flows that you have entered as inputs and outputs. In GaBi 

all flows must be defined as either elementary or non-elementary flows.  

Elementary flows are flows that enter the technosphere directly from nature (those you 

can find in the Resources flow-folder) and flows that exit the technosphere directly to 

nature (e.g. all flows in the Emissions to air, water and soil folders). For example, in our 

system, iron ore for the production of steel is an elementary flow entering the paperclip 

technosphere. Carbon dioxide emissions, arising from production, are an elementary flow 

leaving the paperclip technosphere.  

Non-elementary flows are flows that move only within the technosphere. They are not 

entering directly from the natural world and do not exit the technosphere to the natural 

world. GaBi requires that you specify if a flow is an elementary flow, a waste flow or a 

tracked flow. 

Tracked flows include valuable substance and energy flows that can be used in another 

process. A tracked output flow can be connected with a tracked input flow of the following 

process in the process chain. A connection between plans and processes by tracked 

flows is also possible. 

Waste flows are, not surprisingly, waste flows that require additional processing within or 

outside of the current system but that remain within the technosphere.  
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3.16 Specifying flow types 

You need to tell GaBi which of the entered inputs and outputs are tracked, waste or 

elementary flows. In the tracked flows column, you need to select an X for a tracked flow, 

a star for a waste flow or leave it blank for an elementary flow. 

44. Click in the óTracked flowsô field until the appropriate symbol appears.  

Remember that tracking a flow with an X or star indicates that these flows will remain in 

the technosphere and allows you to connect the flow to another process or plan. 

45. Steel wire is a valuable substance, so specify it as a tracked flow by clicking in the 

óTracked flowsô box until an óXô appears.  

46. Electric power is also a valuable substance, 

47. and so is the paper clip.  

 

We have now fully defined the paperclip bending process.  

48.   Click óSaveô to save the process and close the process window. 

3.17 Fixing and scaling processes 

One very important step when creating a plan is to define the reference process. On every 

plan one process should be fixed. This allows GaBi to calculate all results with reference 

to this fixed unit. As you edited the paper clip bending process you specified the functional 

unit of the process to be 1 paperclip. Now you can specify the functional unit of the plan to 

be 1000 paper clips. 

49. Double click on the óPaper Clip Bendingô process and enter a scaling factor of 

ó1000ô. 

50. Select óFixedô. 

Now the processes and flows on the plan will scale to reflect the amounts required to 

manufacture 1000 paper clips. We could also scale the fixed process to 500 paper clips or 

1 million and all flow amounts would change proportionally. 

If no process or more than one process on a plan is fixed, there will be an error message. 

This means you need to go back and check that exactly one process is fixed.  
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We now have a plan for the paperclip life cycle that contains the paperclip bending 

process and steel wire process.  

3.18 Viewing the tracked inputs/outputs 

You should notice red spots in the top left and right corners of some of your processes. If 

you can already see the red dots on the process box for the unconnected inputs of the 

process, just continue. 

If you cannot see these,  

51. Click óViewô in the menu bar and select óShow tracked in/outputs.ô  

Red dot ïTracked Flow, still unconnected 

Black dot ïTracked Flow, connected 
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These dots indicate the tracked input and output flows and whether or not they have been 

linked. In this case you have not yet linked any of the processes and so all the tracked 

flows are displayed as red dots. 

3.19 Adding processes 

You will notice that there are two red dots indicating two inputs to the paperclip bending 

process. We know that one of these is power and one steel wire. The steel wire process is 

already included on the plan so you need to add the power process. 

52. Select óProcessesô in the object hierarchy and click on the óSearchô button 

53. Enter óPower.ô  

A list of potential matches is displayed and you can select the appropriate Power grid mix 

for your country.  

54. Choose óDEô for Germany.  

55. To add this process to your plan simply drag and drop it onto the plan. 

Steel Billet also needs to be added to the system to feed material into the steel wire 

production process.  

56. Add óSteel billetô now too. 

57. Close the search window and arrange your processes as shown. 

 

3.20 Adding transportation processes 

To improve the level of detail of our system it would be great to add a transport process 

between the steel wire manufacturing process and the paperclip bending process. A 20 

tonne truck will be appropriate for this model.  

58. Locate a óTruck 20-26 t total cap./17,3 t payload/EURO 3 (local)ô in the 

hierarchy and use the drag and drop feature to add the truck process to the plan.  
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3.21 Process parameters 

Transportation processes are a good example of parameterized processes. In the truck 

process you can define for example the transport distance, the payload or the percentage 

of distance covered in city traffic, on highways or rural streets. For now we don´t want to 

go deeper into parameter variation and can leave these settings as they are. The 

transport distance is set to be 100 km. 

 

drag and drop 
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3.22 Resizing process boxes 

It is nice to be able to read the contents of the processes on the plan. You can resize 

process boxes by selecting a process and dragging the resize points.  

59. To resize multiple processes, hold down the óShiftô button, while selecting and 

then resize.  

 

3.23 Linking processes 

Let´s complete the process chain now by linking the processes.  

60. Select the óPower grid mixô process.  

You will notice a red bar that represents the input side of the process on the left hand side 

of the process box and a brown bar on the right that represents the output side of the 

process.  

61. Click on the brown bar, drag your mouse pointer to the óPaper Clip Bendingô 

process and release it. 

You link these two processes with a power flow. 

 

In fact the power flow is automatically entered based on the fact that the single output 

from the power grid mix process is power and one of the input flows to the paperclip 

bending process is power. When linking processes GaBi checks for input/output matches. 

You can see now that the output dot from the power grid mix process is black, as is one of 

the input dots of the paperclip bending process. 
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We can now connect the steel billet, steel wire, truck and paperclip bending processes. 

You will notice, when connecting the steel wire with the truck process the connect flows 

window opens. This window allows you to specify which output flow should be connected 

to which input flow. This occurs because there are no matching flows. In this case, GaBi is 

not sure whether the steel output should be connected to the cargo or diesel input.  

62. Connect the steel wire process to the cargo flow of the truck process now by 

selecting óSteel wireô as the source and óCargoô as the sink. 

 

You might have noticed that the truck process has another open input flow called diesel. 

This now means, that you have to add another process called diesel to our plan and to 

connect it with our truck process.  

63. Search for a process called óDiesel at refineryô by clicking on the óSearchô button.  

64. Choose the one that is representative for Germany by selecting óDEô and drag and 

drop it from the search window onto the plan.  

65. Place the process on your plan somewhere near your truck and connect the two 

together.  

 

66. Connect the truck óCargoô (which is actually steel wire) with the óPaper Clip 

Bendingô process. 

Now the production process chain is complete. To complete the whole life cycle, you 

should add a process for the use phase and another plan for the End of life scenario. 

67. Right click on the plan and select óNew process.ô  
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68. Name this process óUse Phase Steel Paper ClipË.  

69. This process is a base process, since it is a gate to gate process and since it will 

contain no elementary flows. Enter the appropriate process type symbol now. 

Let´s assume that the usage of the paperclip does not contribute to any environmental 

impact, consume any power or release any emissions.  

70. We can now enter the input flow óSteel Paper Clip.ô  

71. Enter the amount ó0.00035kg.ô 

72. Mark it with an óXô as a tracked flow.  

Then we assume that after the use phase, which has no environmental impact, the paper 

clip will be thrown away. To model this you integrate a waste flow on the output side of our 

use phase process.  

73. Type in the output line óSteel scrapô and choose the flow óSteel scrap (St)ô from 

the object group óWaste for recovery.ô  

74. Enter the amount ó0.00035kg.ô  

75. Mark this output flow with a ó*ô as a waste flow. 
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76. Save and close the process window.  

77. On our life cycle plan connect the óPaper Clip Bendingô process with the óUse 

Phase Steel Paper Clipô process. 

 

3.24 Adding a plan to a plan 

We will now add an End of life scenario. We will create the End of life scenario on a 

separate plan. By doing this, you could put different waste treatment steps and variations 

and recycling processes on this plan and separate the steel flow fraction according to 

recycling rates. 

We are not quite ready for that level of modelling so, in our example, we just assume that 

our paper clip will be sorted out of the municipal waste with a magnetic separator and will 

then be recycled. To keep it simple, we will only take the steel recycling process into 

account. 

78. Go back to the GaBi DB Manager, click on óPlansô and then create a new plan by 

right clicking in the display window.  

79. Name it óEnd of Life Paper Clip.ô  

For now we will place only one process on the plan.  

80.  Click on the óSearchô button, search for ósteel.ô  

You can see different steel processes;  

81. Choose a process that belongs to the Object group óMaterial recovery.ô Choose 

ósteel billet (electric furnace)ô and put it on the plan by dragging and dropping. 
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Since each plan requires one fixed process, this process must also be fixed.  

82. Set the scaling factor to ó1ô and select óFixedô just like before. 

83. Save and close this plan. 

We will now add this newly created plan to the Life Cycle Steel Paperclip Plan.  

84. Drag and drop the óEnd of Life Paper Clipô plan onto the already open óLife 

Cycle Steel Paper Clipô plan.  

85. Connect the óUse Phase Steel Paper Clipô process with this plan.  
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Since the recycling of our End of life plan produces steel and has the output flow ´steel 

billet´, you can model a circular material flow within the paper clip life cycle by connecting 

the output flow of our end of life plan with the steel wire production process.  

86. Connect the óEnd of Life Paper Clipô plan to the óSteel wireô process now. 

 

You can see that the amount of steel that is provided by the primary steel billet production 

decreases by the amount of steel that is provided by the recycling plan.  

 

Congratulations, you have now completed modelling the life 
cycle of a paperclip! 

3.25 Adding comments and modifying appearance 

You can adjust the visual appearance of our plan. For example, clicking on a flow arrow, 

you can redirect it by moving the black markers on the corners. With a double click you 

see the properties of that flow and can change the colour of the flow arrow.  

You can also add comments to your model. This is only a visual element and does not 

affect the calculations made using the model.  

Clicking on the Comment icon inserts a new comment into your model. You will notice the 

comment window opens where you can select the background colour and font colour as 

well as entering the text.  

87.  Click on the óCommentô button and choose a background colour for the box 

and font colour 

88. Write the comment: óThis model contains some non representative 

assumptions.ô 

89. Click óOK.ô  

90. You can now resize and move this box as if it were a process. 
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You can now play around with your model and resize, relocate and redirect your 

processes and flow arrows to make it look the way you prefer. Remember that your model 

should reflect the real life situation. 

91. Save and close your plan. 

You have now completed modelling. 

3.26 Creating and saving a balance 

If you have not completed the tutorial up to this point, you can open the ñTutorial Modelò 

plan. This plan contains a finished version of the model built during chapters 3, 4 and 5. 

In order to analyse the environmental impacts of your modelled paper clip you have to 

create a balance. A GaBi balance is a file containing all the calculated results for the 

modelled system and includes all of the LCI results as well as the LCIA results. 

Create a balance of the Life Cycle Steel Paper Clip plan now.  

92.  Click on the óBalanceô icon in the plan window. 

The Balance window will open. This window allows you to choose how you would like to 

view the LCI and LCIA results. You can also view the results of the Life Cycle Costing and 

Life Cycle Working Time analysis here. Since you did not enter any information in these 

tabs earlier in the tutorial, there are no results generated here. We can skip these tabs. 

You can save the balance separately by clicking on the save button. The balance will be 

saved in the balances folder of your database. You find your balances in the object 

hierarchy of your GaBi DB Manager right above your plans.  

93.  Save your balance, but remember if you change anything on your plan, you 

have to calculate and save a new balance. 
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3.27 View option: IO Tables 

At the moment you see two lists showing the input and output flows that are related to 

your plan ñPaper clip Life cycleò. In GaBi, this view is called the separate input output 

tables.  

In the top right you can see a number of options and drop down menus.  

94. Deactivate the option óSeparate IO tables.ô  

The input and output tables will be merged. If there are matching flows on both the input 

and the output side of the LCI, the input and output amounts will be aggregated.  

 

Separates Inputs and Outputs into two lists 



 Procedure 

 55 

3.28 View option: Just elementary flows 

Next to this you find the option ñJust elementary flowsò. This option allows you to filter out 

elementary flows. Here you see the significance of specifying if a flow is elementary or 

non-elementary.  

95. Deactivate the óJust elementary flowsô option to show the óValuable 

substances,ô óProduction residues in life cycleô and óDeposited goodsô 

categories.  

If you leave this option activated, only elementary flows will be shown in the balance 

window.  

 

3.29 View the LCI table 

To view the Life Cycle Inventory for the paperclip product system, 

96. Deselect the óJust elementary flowsô option. 

97. Select the óseparate IO tablesô option.  

Now, you see every substance that enters our system and every substance that leaves 

our system.  

98. Activate the óseparate IO tablesô view and  

99. Activate the óJust elementary flowsô option. 

In the table you see the total values for each flow category. At the moment you see the 

flow grouping ´Resources´ on the input side and Resources, Emissions to air, fresh water, 

sea water and industrial soil on the output side. These are the flows that enter our system 

from nature and exit our system back to nature. 

3.30 Navigating through the balance window  

By double clicking on the resources row you can expand the list items until all flows 

appear, by double clicking on subcategories of flows you can expand them too. In fact by 

double clicking on any bold row you can expand or collapse the items contained within 

this category. Let us look at the crude oil consumption:  

100. Double click on óFlowsô on the input side to expand/collapse them until you have 

located the bold ócrude oil (resource)ô row.  
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Now you can see the mass of the aggregated crude oil consumption of your system.  

101. Double click on the ócrude oil (resource)ô row to see where different portions of 

the crude oil come from.  

 

102. Collapse the list of the crude oil consumption again to view the total results. 

At the moment you are only seeing the total results for the whole paperclip product 

system.  To get a better understanding of exactly where particular materials are used and 

emissions released you can look at the results for each and every process and sub plan.  

103. Double click on the óLife Cycle Steel Paper Clipô column header to see these 

contributions to the overall result.  

This expands the view so that you can see the contributions of each process and sub 

plan. 

 

3.31 View option: Quantities 

The tables of numbers that you are now looking at show how many kg of each listed 

substance is entering and leaving the system. This is because the quantity mass (kg) is 

selected in the quantities drop down menu.  

There are a large variety of quantities which can be displayed now for your system. Let´s 

choose a quantity that tells us some more about the environmental impact of this system.  

Double click on bold rows 

to expand them 


