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1. Goal and scope
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ĂOverall goal of the project is to design a suite of tools for automated data 

quality assessment of data in the ecoinvent data base, as a pilot, including 

identification of outliers, missing values, and erroneous or misleading 

entries of various forms. In the design, both effort for applying the tools as 

well as results that can be expected shall be investigated. [é]

The designed suite shall later on be applied for the complete ecoinvent data 

base [é] 

Flexibility, and required knowledge for applying the suite, shall be considered 

during the design when evaluating different possible solutions. The 

development will consider test cases in order to be able to give qualified 

estimates on required effort and on the expected results.ò

(project goal and scope)

project āMathematical analysis 

of ecoinvent dataó (2008/2009)
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- find errors

- find structures and patterns

- think towards a validation suite 

for ecoinvent data.

Ą goal and scope
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2. Approach and applied 

procedures
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- all ecoinvent data considered (from ecoinvent.org website 

XML files, system and unit processes, only single 

output processes, V 2.0)

- data imported into a relational Access database

- queries conducted on the database

- database further analysed in R (statistical software)

- whereever possible practical examples

- types of interesting different analyses covered

- no claim for completeness (Ą pilot!)

Approach: Principles

Ą extend, living system 

(3rd party input, 1st experiences, é)
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R: Output

Text

Graphics

0 5 10 15 20 25 30

0
5

1
0

1
5

2
0

2
5

3
0

CO2-eqv. [kg]

fo
s
s
il
 C

O
2

 [
k
g

]

One- sample Kolmogorov - Smirnov test

data:  d_Cesium[[5]] 

D = 1, p - value < 2.2e - 16

alternative hypothesis: two - sided 
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)

Eclipse plugin available Ąmore comfortable editor

R: StatET Plugin
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(what is explorative data analysis?)
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(what is explorative data analysis?)

ñexploratory data analysis is detective work. [é] 
restricting one's self to the planned analysis ïfailing to 

accompany it with exploration ïloses sight of the most 

interesting results too frequently to be comfortableò 

[Tukey 1977, p. 3]. 

Ą Explorative. Unplanned. Keen on learning about the 

data at hand. Few, if any, own assumptions about data.
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EDA: Applied methods

- Boxplots

- Scatter plots

- Stem and leaf plots

- Matrix scatter plots
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EDA example: Boxplot
Transport effort in [tkm] for 

selected processes

agricultural means of production agricultural production chemicals construction materials construction processes
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EDA example: Boxplot

Transport effort in [tkm] for selected processes 

Ą check of the construction processes
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EDA example: Matrix scatter plot
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Matrix scatter plots of 

selected impact category 

results for all unit processes 

in ecoinvent, limited to 

amounts smaller than twice 

the mean;

1: Acidification acc. to EDIP 

2003, 

2: eutrophication acc. to 

CML 2001, 

3: eutrophication acc. to 

EDIP 2003, 

4: human health acc. to 

Ecoindicator 99 (I,I) 

5: human health acc. to 

Impact2002+ 

6: human toxicity acc. to 

CML 2001 

7: human toxicity acc. to 

EDIP 2003 
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EDA example: Matrix scatter plot
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Matrix scatter plots of 

selected impact category 

results for all unit processes 

in ecoinvent, limited to 

amounts smaller than twice 

the mean;

1: Acidification acc. to EDIP 

2003, 

2: eutrophication acc. to 

CML 2001, 

3: eutrophication acc. to 

EDIP 2003, 

4: human health acc. to 

Ecoindicator 99 (I,I) 

5: human health acc. to 

Impact2002+ 

6: human toxicity acc. to 

CML 2001 

7: human toxicity acc. to 

EDIP 2003 
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- negative flow amounts

- input / output quotient, per process (problem: 

units)

- carbon dioxide emissions per fuel consumption

- input and output pattern of similar processes: 

missing flows in one process that appear in 

other likely processes, flows that are unique for 

a process

(similar process: category & subcategory)

é

Some of the applied plausibility checks
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- distribution tests

- regression analysis

- cluster analyses

- heat maps

- principal component analyses

é

Some of the further applied statistical 

analyses
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Q-Q plot (quantiles plot), CO2 emissions, left,  

and Cesium-137 emissions, right, for system 

processes

Distribution test


