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How can Input-Output analysis have an impact?

If our research is to have an impact,
we must be able to explain
in the language of the different stakeholders
not only the results,
but also how they were obtained
in order to build and maintain trust
in our methods and findings.
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A different perspective

Input-Output analysis:
move from dry mathematical formulas
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Interactive
Visual experience
with traceable calculation

Is that possible?
And if so, what for?

to an



Visual experience - Electric energy for  US beer production

32nd IIOA Conference, Seville, Spain, June 22-26, 2026 Jens Kammerath 2026 4

Data source:
BEA US IO
table 2017

Mat. cons.
threshold:
7 m US$

Legend:

Source: IOPathFinder with data of U.S. Bureau of Economic Analysis (2026)

Besides the direct use 
of electric power (188 
m US$), substantial 
amounts go into 
packaging:
42 m US$ - cans
42 m US$ - bottles
22 m US$ - paper boxes



Traceable calculation - Decomposition of multipliers
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Consumption 
across the chains 

covered in the 
diagram

Total consumption 
based on multipliers

Source: IOPathFinder with data of U.S. Bureau of Economic Analysis (2026)



Interactive - Click on any box in the flowchart
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Visual, Interactive - Backward linkages
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all components 
of US brewery 
products 2017

Source: IOPathFinder with data of U.S. Bureau of Economic Analysis (2026)



Visual, Interactive - Forward linkages
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usage of 
Aluminum in the 

US 2017

Source: IOPathFinder with data of U.S. Bureau of Economic Analysis (2026)



Use case 1 - Carbon intensity of GDP 2015
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Source: https://ourworldindata.org/grapher/co2-intensity



Heatmap - Carbon intensity of VA contribution by country
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Source: own calculations based on FIGARO-E3 2015 (EC, JRC)

2015

sorted by CO2 footprint



CO2 footprint by source country and country of final use
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sorted by CO2 footprint

2015

Source: own calculations based on FIGARO-E3 2015 (EC, JRC)



Heatmap - CO2 footprint India → Germany by product
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2015

sorted by CO2 footprint

Source: own calculations based on FIGARO-E3 2015 (EC, JRC)



CO2 footprint: IN Electricity by coal for DE Wearing apparel
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Source: IOPathFinder based on FIGARO-E3 2015 (EC, JRC)

▪ Threshold 
mat. cons.: 
0.25 m €

▪ 6 chains
▪ Coverage

of CO2
footprint: 
72.9%

CO2
absolute:
523,1 kt

(see 
table)

2015
m €



validate explain analyze address

▪ identify bias 
due to aggre-
gation, SUT, 
other model 
assumptions

▪ find data 
errors

▪ compare dif-
ferent MRIOs 
in detail

▪ shed light on 
the black box

▪ illustrate the 
concept of 
input-output 
analysis and 
extensions

▪ find com-
pelling GVC 
examples

▪ reveal driving 
GVCs behind 
multipliers 
and derived 
KPIs

▪ identify key 
causes of 
model projec-
tions

▪ dynamics

▪ assign 
measures 
and respon-
sibilities to 
agents along 
GVCs

▪ derive policy 
recommen-
dations

What can Visual Network Decomposition be used for?
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Input-Output researchers Decision makers



The algorithm behind - How to scan Input-Output networks
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Network decomposition of multipliers in component mode
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Network decomposition of VA content in component mode
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Decomposition of VA content in "Find Linking Chains" mode
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Hierarchical table for tracing the calculation
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Eliminating the echo effect of self-consumption
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strong self-consumption 
causes redundant replication 
of sub-networks in flowcharts

instant inversion 
eliminates effect



Use case 2 - GDP decomposition by supply chain activity type

21

Source: Zhi Wang, Shang-Jin Wei, Xinding Yu, Kunfu Zhu (2021). Tracing Value Added in the Presence of 
Foreign Direct Investment, NBER Working Paper No. 29335, Cambridge, MA, October 2021, p. 13, 
formula (1)

𝐵 global Leontief inverse

𝐿 local Leontief inverse

෠𝑌𝐿 diagonal submatrix of  ෠𝑌

෠𝑉𝐵 ෠𝑌 = ෠𝑉𝐿 ෠𝑌𝐿 + ෠𝑉𝐿 ෠𝑌𝐸 + ෠𝑉𝐿𝐴𝐸𝐿 ෠𝑌𝐿 + ෠𝑉𝐿𝐴𝐸 𝐵 ෠𝑌 − 𝐿 ෠𝑌𝐿

𝐿 = 𝐸 − 𝐴𝐿 −1

D E S C

𝐴𝐿 diagonal submatrix of  𝐴
෠𝑌𝐸 off-diagonal submatrix of  ෠𝑌

𝐴𝐸 off-diagonal submatrix of  𝐴

D

E

S

C

pure domestic value chains

classic trade (export for final use)

simple global value chains

complex global value chains 𝑉 value-added coefficients
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෠𝑉𝐵 ෠𝑌 value added contribution matrix 
by country/product of origin and 
country/product of final use



Value added contribution matrix by country
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Column totals: domestic
final use of each country

Row
totals:
Value 
added
produced
in each
country

Selection:
type of supply
chain activity

෠𝑉𝐵 ෠𝑌

Source: own calculations based on 
FIGARO-E3 2015 (EC, JRC)

VA contribution of country 
of origin to country of final 
use - bilateral trade and via 
3rd countries

2015sorting
criteria



Linking Chains - DE Fabricated metal products for US Motor vehicles
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Source:
IOPathFinder
with
FIGARO-E3
2015

Supply chain activity: D S Cdomestic E export for FD simple GVC complex GVC

Threshold
for material
consumpt.:
50 m €
Coverage:
67%
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2015
m €
(products)



Linking Chains - DE Fabricated metal products for US Motor vehicles
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Source:
IOPathFinder
with
FIGARO-E3
2015

Supply chain activity: D S Cdomestic E export for FD simple GVC complex GVC

Threshold
for material
consumpt.:
50 m €
Coverage:
67%

"Simple": 2 
countries involved 
with intermediate 

use in second

"Complex": 3 
countries involved

"Export": 2 
countries 

involved, export 
for direct final use

"Complex": 3 
countries involved

Watch change of 
type along each 

supply chain!
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2015
m €
(products)



Use case 3 - Endogenizing VA embodied in capital goods
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Source: IOPathFinder, FIGARO 2021 (2025), Capital flow matrix: J. Blain, La Société Nouvelle (2026)

2021
m €
(industries)

DE Electrical equipment for Motor vehicles and parts - incl. capital goods



A few words about the underlying Excel/Python integration

▪ The frontend is always a Microsoft Excel report 
(flowchart or table), not a Python IDE.

▪ Python scripts are called from Excel and can be 
displayed in each report.

▪ Typical Python installations are automatically 
detected, with check for required packages.

▪ Built-in "Data explorer" displays data objects 
from annotated list in Excel or Python format.

▪ ETL processes for data preparation are 
included in the Excel workbook, starting with 
the original data files from websites.

▪ Python syntax and runtime errors are handled 
via redirection of outputs.
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For more information...
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Please refer to 
the full paper 
available on 
the conference 
website

Contact the 
author for a live 
demonstration 
and further 
information
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MS Copilot about Input-Output researchers and stakeholders
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Thank You!

Image generated with Microsoft Copilot (GPT-4o) on April 30, 2026

The stakeholder
Politicians, managers, civil society,...

Give me a fixed point, and Iwill 
move the earth. (Archimedes)

The Input-Output
researcher

black box
with models



Disclaimer
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Disclaimer

The author bears the sole responsibility for all statements, reports, methods of calculation and 
definitions of indicators presented in this document unless otherwise stated.

Multiregional and national Input-Output tables used as the database for this presentation are 
copyright of the publishing organizations referred to in the different sections (JRC of the EC, eurostat, 
US BEA, La Société Nouvelle).

The publication of this paper does not imply endorsement by any of the organizations that published 
this underlying data.

Images with no source specified are created by and copyright of the author.

The software application "IOPathFinder" for Visual Network Decomposition was developed by the 
author independently, without any external assistance.

Microsoft Excel® is a registered trademark of Microsoft Corporation.
Microsoft Copilot  is a trademark of Microsoft Corporation.
Python® and the Python Logo are trademarks of the Python Software Foundation.
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