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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 to an

Interactive
Visual experience
with traceable calculation

|s that possible?
And if so, what for?

- jKei@
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Visual experience - Electric energy for US beer production

Breweries

[2]
2.956

Final demand:

total 26.8608
produced 22.814
imported 4,054

Value Added  10.184

Mat. cons.
threshold:
7 m US$

Source: IOPathFinder with data of U.S. Bureau of Economic Analysis (2026)
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[8]
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[10]
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Flour milling and malt
manufacturing
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Paperboard container
manufacturing

401
13
91

[16]
306

‘Wet corn milling

306
0
125

[18=>4]
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Other real estate

188
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transmission, and
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manufacturing from generation, generation,
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[5:>34j E— power i;r;l;ﬂ Leontief in:esrss?im%} ta b l.e 20 1 7
S s 3%
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n Value Added 289 (70%) ﬂ" e a
anl
[7=>4] Electric power Buréaau of Econormic Analygis
42 generation, e
42 | transmission, and
1]
26
1941 i power Besides the direct use
12 generation,
12 fissi 1
- of electric power (188
7 .
- _ — m US$), substantial
196 Paperboard mills 13 Electric power
generation, 8
187 13 | transmission, and a m O U ntS go I nto
3 o}
o : packaging:
[13=>4] [ gacerc power
9 | generaton, 42 m US$ - cans
9 | transmission, and
0
: 42 m US$ - bottles
15=>4 -
(1541 ["ectrc power 22 m US$ - paper boxes
generation,
10 | transmission, and
1]
6
[17=>4] Electric power Lege n d :
s generation,
9 | transmission, and . _
g [index(=>prev.occurr.)] description of

total consumption material

A

thereof produced
thereof import
Value Added
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Traceable calculation - Decomposition of multipliers

[Total] Electric power
Consumption total 326 generation,
across the chains produced 324 | transmission, and
covered in the imported 2
_ diagram Value Added 203 ., Consumption:

(from Leontief inverse)
total 465 (70%)
produced 463 (70%)
imported 2 (65%)

Total consumption

T Value Added 289 (70%
based on multipliers R (70%)

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

- jKei@
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Interactive - Click on any box in the flowchart

Settings >
— Analysis mode
Ok
i Components
+ Usage Cancel
™ Find Linking Chains
¥ apply self-consumption adjustment
Material consumption threshold: 10]
Max, number of levels (stages): 12
Max. number of reporting lines: 100
Max, number of products per stage: 1
= (]
JKel
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Visual, Interactive - Backward linkages

Breweries (2] Metal can, box, and 3] Aluminum product [4] Alumina refining and 5] Scrap
2.956 other metal container 633 manufacturing from 166 primary aluminum 12
2.935 | (light gauge) 503 | purchased aluminum 73 | production 2
20 130 93 10
Final demand: 986 18 12 E
total 26.868 [6]
produced 22.814 1 Other durable goods
. merchant wholesalers
imported 4,054 12
Value Added 10.184 0
6
[7=>6] | Other durable goods
37 merchant wholesalers
37
0
20
/ \ (8] Nonferrous metal
all components | (oot alumioum)
8 | smelting and refining
14
of US brewery 2
[9=>4] Alumina refining and [10=>5] Scrap
prOd UCtS 201 7 166 primary aluminum 12
) 71 | production 2
94 10
12 1
[11=>6] Other durable goods
12 | merchant wholesalers
12
0
6
[12] Iron and steel mills and [13=>5] Scrap
19 ferroalloy 26
128 | manufacturing 24
22 2
31 11
Source: IOPathFinder with data of U.S. Bureau of Economic Analysis (2026) ™ K ™
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Visual, Interactive - Forward linkages

(2]
4.568

Limited-service
restaurants

Aluminum product Metal can, box, and (3] Breweries (4]
manufacturing from other metal container 874; >8

purchased aluminum 3.703 | (light gauge) 708 47
865 165 11
68 117 10

Intermediate usage:
total 31.593 [5]
produced 25.546 40
imported 6.047 32

Full-service restaurants

h 4

(6]

Junior colleges,
17

colleges, universities,
13 | and professional

A 4

(8]

(7] Fruit and vegetable 93 State and local

usage of
Alu m i num i N th e 297 | canning, pickling, and government
484 | drying 19 | (educational services)

US 2017 o .

[9]
20
16 |

A 4

Full-service restaurants

[10]
20
16

Hospitals

A 4

Source: IOPathFinder with data of U.S. Bureau of Economic Analysis (2026) ™ m
JKel
8
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Use case 1 - Carbon intensity of GDP 2015

Kilograms of CO, emitted per dollar of GDP. Fossil fuel and industry emissions are included. Land-use change emissions are not
included. GDP data is adjusted for inflation and differences in living costs between countries.

BB Table & Map |~ Line ! Bar

Our World
0 kg/$ 0.2 kg/$ 1kg/$

in Data Nodata |  Olkg/$ 0.5kg/$
[ |

Source: https://ourworldindata.org/grapher/co2-intensity

- jKei@

INPUT-OUTPUT

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



Heatmap - Carbon intensity of VA contribution by country

sorted by CO, footprint
kgCO2/€VA 1 7 3 4 5 6 7 8 9 10
2015 " o = =
cUl: 2 = 385z o g 2 |E|lssTs =

selling country: ?o- S % c.% éj g E Ln“- é g ug: E c% E g

World @ 0.509 0.948 0.249 0.556 1.176 0.365 0.967 0.301
1 China 1.031 0974 1.201 1255 1545 1.156 1.243 1.152
2 Rest of the world 0.637 1.165 0682 0.483 1.636 1.037 1.026
3 United States 0311 0.375 0.305 0.353 0.368 0.324 0314 0.340
4 India 1.207 1.809 0.891
5 Russia 1.320 1.925 2.003
6 Japan 0.311 0.567 0.386 0.544 0.771 0475 0.524
7 Germany m 0.299 0.314 0.417 4 0.293
8 South Korea 0.517 0685 0569 0.695 1.001 0.798 0.678 0.692
9 Saudi Arabia 1.043 0.736 0.757 1.012 0445 0.741 0.9% 0.862
10 Canada 0.416 0.795 0.756 0.721 0.774 0.648 0.694 0.607

Source: own calculations based on FIGARO-E3 2015 (EC, JRC)
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CO, footprint by source country and country of final use

sorted by CO, footprint
mt CO2 1 2 3 4 5 6 7 8 9 10
2015 buying g >
selling country: = O Sh = £ = & O |oxx w< o
World @ 33,040 9,064 5764 4,796 2,190 1468 1,018 7624 667.8 6312 564.8
1 China 10,149 7,946 4223 6850 854 1446 438 642 823 389 385
2 Restoftheworld 5371 486.1 3144 3,133 1548 1888 50.4 739 890 481 628
3 United States 4991 83.8 4379 139.0 154 402 62 192 183 94 183
4  India 2,91 378 773 1323 1813 108 39| 93| 66 94 6.1
5 Russia 1506 75.8 468 147.5 165 27.8 870.9 364 174 66 7.3
6 Japan 1239 651 606 721 83 9514 28 56 144 53 28
7 Germany 670.0 246 390 315 50 59 49 4184 41 34 44
8  SouthKorea 643.5 682 415 535 94 167 3.0 45 3922 44 30
9  SaudiArabia 613.3 283 108 354 100 40 09 23 123 4748 25
10 Canada 557.1 274 1273 244 53 92 10 36 33 16 26

Source: own calculations based on FIGARO-E3 2015 (EC, JRC)
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Heatmap - CO, footprint India > Germany by product

sorted by CO, footprint
ktCO2 Output product 1 2 3 4 9 6
2015 _ _
Double-click on detail
cell for linking chains! Motor Machinery  Furniture
vehicles, and and other
Wearing trailersand equipment manufacture Constructio
Input product apparel. furs [semi-trailers n.e.c. d goods nwork Textiles
9,274.7 832.2 782.8 611.9 601.3 585.6 504.8
1 Electricity by coal 300436088 2180 1480 1377 1427 3068
2 Basic iron and steel and of ferro-alloy 1,332.6 14.3 215.4 221.2 71.6 96.8 10.0
3  Other Bituminous Coal 587.3 36.0 68.3 65.9 36.9 37.9 216
4  Rubber and plastic products 528.3 16.7 60.7 22.7 19.4 64.5 13.7
5  P-and other fertiliser 311.5 12.9 12.3 7.4 8.7 22.8 14.6
6  Furniture and other manufactured gor 288.2 6.2 6.9 3.6 201.6 3.7 3.1
7 Plastics, basic 228.4 12.5 20.0 8.4 8.4 16.0 13.8
8 Railway transportation services 226.3 14.8 20.7 154 13.8 12.9 8.2
9  Transportation services via pipelines 198.9 6.6 10.9 I, 7.0 13.3 4.4
10 Sea and coastal water transportation 171.7 24 6.3 4.1 3.2 5.7 1.3

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

IN Electricity by coal for DE Wearing apparel

DE056: Germany - (2] [ cnos6: China - Wearing (31 [ |N0SS: India - Textiles ] | IN127: India - Electricity [Totall *14157: India - Electricity
Wearing apparel, furs " 1.07013 apparel, furs 0,00333 001658 by coal " 000074 by coal
6.251 21 0 14
0,180 0,330 69,445 69,447
Final demand 159,2 12 9.3 3813 Total Consumption:
olused) oo B | xx056: Rest of the 16231 1INos5: tndia~ Texiles (7241 ' IN127: India - Elecricity {irom Leontiefinverse)
TVA 0,000 1,01270 d - Weari 0,00577 0,01658 | | Coefficient 0,00102 (73%)
CO2 absolute 0 7500 world - tearing = 0 ycoa M€ 19 (73%)
0505 | TPoreu 0,330 69,445 Coz/vA 69,450
201 5 L1976 '5 e CO2abs.  523,1(73%)
(8] | |NO56: India - Wearing 13=>3] | |N055: India - Textiles [10=>4] | |N127: India - Electricity
m € 103229 | aonarel, furs 0,13565 001638 | b coal
994 135 2
0,084 0,330 69,445
53,0 7,8 60,1 C O 5
[11=>4] {'1\197: India - Electricity
0,01035 : N
» Threshold % | bycoa absolute:
. 69,445
mat. cons.: 0445 523,1 kt
0.25m¢€ (121 [ 1N140: India - (13241 1 IN127: India - Electricity (See
. 0,00358 Distribution and trade 015914 by coal
u 6 ChalnS 4 | senvices of electricity 1 table)
0,683 69,445 \ /
= Coverage 08 152
141 | |N139: India - (15=>4] | |N127: India - Electricity
Of C O 2 0,00212 Transmission services 0,15629 by coal
H . 2 | of electricity 0
footprint: 0206 60,445
0.1 89
72.9%

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

—jK-i®

32nd IIOA Conference, Seville, Spain, June 22-26, 2026 INPUT-OUTPUT

Jens Kammerath 2026



What can Visual Network Decomposition be used for?

Input-Output researchers Decision makers

T T T

= identify bias = shed lighton =revealdriving = assign
due to aggre- the black box GVCs behind measures

gation, SUT, = jllustrate the multipliers and respon-

other model concept of and derived sibilities to

assumptions input-output KPIs agents along
= find data analysisand = identify key GVCs

errors extensions causes of = derive policy
= compare dif- = find com- model projec- recommen-

ferent MRIOs pelling GVC tions dations

in detail examples =" dynamics

—jK-i®
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The algorithm behind - How to scan Input-Output networks

= Breadth-first (BFS): algorithm = Depth-first (DFS): recursive

scans graph level by level traversal along branches
= |[nput-Output case: series = |nput-Output: e. g. recursive
expansion of Leontief inverse network decomposition

—jK-i®

INPUT-OUTPUT

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



Network decomposition of multipliers in component mode

Component mode V1 y; finaldemand

blue: direct/indirect of product i

material consumption
a1
along current path

aij direct material
requirement

coefficient
A32021Y1 e As7071)1
A54Ud42021)1 o AgaQ42021)1
JKe1©
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Network decomposition of VA content in component mode

Component mode V1 V4 Yy; finaldemand

f ducti
green: direct/indirect of product|

value added content
along current path

Aa.: . direct material

requirement
V74711 coefficient

value added/
output ratio

UyQ21Y1
VsQs7a71)Y1

V3Q37021Y1

UsQs54042021Y1 VelgaUg2021YV1

—jK-i®
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Decomposition of VA content in "Find Linking Chains" mode

Find Linking Chains mode U1 Vq Yy; finaldemand

f ducti
green: direct/indirect of product|

value added content
along current path

Aa.: . direct material

requirement
V74711 coefficient

value added/
output ratio

UyQ21Y1

V3Q37021Y1 UsQs7071V1

UsUs54042021Y1 VglgqaUg2d21V1

Total value added content o T
of material 5 in product 1: W51 = Vs (a54a42 Az a57a71)yl

—jK-i®
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Hierarchical table for tracing the calculation

Find Linking Chains of "Product 5" for "Product 1"

Material coefficient

Material VA Value added
direct  total consumption® ratio content
a b=b(-1) *a c=hb*yl d e=d*c
Totalin report Agalyp0zy Ogylyp071) Vslsaanlz1Y,
+ ag707q + as7a71 V1 + V55771V,
1 Praduct 1 V1 vy "W
2 Product 2 Azq 21 az1¥1 vy Vol Vp
3 . . Product4 Qa7 QypUzq Ayz021 V1 Vg VaQy031)
4 Product 5 Ay palyzzg Agalygzd31Y1 Vg VglgalazAz1 V1
5 . Product7 A7q 71 A71 V1 Vg Vgl )h
64 . Product 5 g7 Qg707q Ag7a71V1 Vg Vgldgyl71 Vi

*line 1: Final Demand

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

Jens Kammerath 2026
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Eliminating the echo effect of self-consumption

strong self-consumption instant inversion
causes redundant replication eliminates effect
of sub-networks in flowcharts

A1 — g — L p—
— S— —
= = = | 1-ay
— —" A—
3 3 3 2
e— S — e— e—
S S —
4 4 4 3
— S — — —
—
4
S —
= (]
JKe1©®
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Use case 2 - GDP decomposition by supply chain activity type

VBY = VLYY + VLYE + VLAELY" + VLAE(BY — LY")
VBY value added contribution matrix B global Leontief inverse

by country/product of origin and L
country/product of final use

local Leontief inverse
L=(E—-Ah?
pure domestic value chains yL diagonal submatrix of Y

L g :
L trix of A
classic trade (export for final use) A" diagonal submatrix o

YE off-diagonal submatrix of ¥

simple global value chains AE  off-diagonal submatrix of A

complex global value chains I/ value-added coefficients

Q@m®E

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)
— K10
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Value added contribution matrix by country

Selection:

type of supply
chain activity

| Total |

VA contribution of country
of origin to country of final

AN\ AN\
[ B Y lacal to local Final Use
lacal to export for direct Final Use

use - bilateral trade and via simple GVC
. complex GVC

3rd countries

ME Buying country 1 2 3 4 3 6
sorting 2015 United | Restofthe
criteria Selling country Total Germany States World China France ltaly

64,932,132 | 2,534,258| 16,527,118 | §,632,743 9,558,416 2,060,154 1,493,504

Row 1 United States 16,062,633 56,457 | 14,345,284 394,130 223,613 54,792 20,995

2  Restof the world 8,436,606 72,047 460,901 | 6,484,979 417,128 60,086 35,823
totals: 3  China 5,846,205 55,765 351,564 545,604 8,159,935 34,517 21,675
Value 4  Canada 1,340,155 5,949 168,369 33,877 34,467 5,397 2,496

5  Germany 2,791,212 | 1,954,766 164,784 100,329 82,419 58,515 36,1]11'
added 6 Japan 3,983,587 10,654 157,003 132,524 114,771 6,294 4,144
pro duced 7 Mexico 1,006,439 5,012 126,033 25,315 16,341 3,207 2,395
. h 8  United Kingdom 2,504,962 25,336 111,483 65,765 24,399 17,107 11,350
Ineac 9 India 1,815,477 7.514 86,6681 85,780 20,899 4,021 3,499
count ry 10 South Korea 1,245,712 6,512 73,022 76,953 99,590 3,341 2,961

Source: own calculations based on

FIGARO-E3 2015 (EC, JRC)

Column totals: domestic
final use of each country

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

Jens Kammerath 2026
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Linking Chains - DE Fabricated metal products for US Motor vehicles

Supply chain activity: @ domestic @ export for FD @ simple GVC @ complex GVC

US123: United States -
Motor vehicles, trailers
and semi-trailers

Final demand
FD {used)
VA%

Value Added

2015

m €
(products)

630.489
24,6%
155.411

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

DE117: Germany -
Fabricated metal

[Total]
0,00581

products, except

DE117: Germany -
Fabricated metal

products, except

DE173: Germany - Sale,
maintenance, repair of

[B==3]
0,01921

motor vehicles, motor

O,

DE117: Germany -
Fabricated metal

[y

68

28

DE117: Germany -
Fabricated metal
products, except

products, except

DE121: Germany -
Machinery and

[ 3

[11=>3]
0,05908

equipment n.e.c.

DE117: Germany -
Fabricated metal

F 3

81
0
34

DE117: Germany -
Fabricated metal
products, except

products, except

DE117: Germany -
Fabricated metal

(2=>1] ' 5123; United States - 13]
L27351 | motor vehicles, trailers | 0,00043
317.556 | and semi-trailers 136

0 0
73.563 57
(4] MX123: Mexico - Motor [=>3]
1,09501 vehicles, trailers and ” 0.00107
87.061 | semi-trailers 93
0 0
21,575 39
6] | DE123: Germany - )
1,20234 Mator vehicles, trailers  [g 0,04830
73.605 | and semi-trailers 3.555
0 1
23.540 O 2142
[9=>3]

0,04236

3.118

0

1.298

[10]

0,01874

1.379

0

558

[12] | yygo3: Hungary - Motor (13->3]
1,04290 vehicles, trailers and " 0,01726
5.730 | semi-trailers 98

0 0

1.112 41
[14] [ 5y123: Slovakia - Motor [15=>3]
1,19406 vehicles, trailers and + 0,01616
4.001 | semi-trailers 65

0 0

518 27

products, except

3.661
41,6%
1.524

DE117: Germany -
Fabricated metal
products, except

Total Consumption:

{from Leontief inverse)
Coefficient 0,00868 (67%)
ME 5.473 (67%)
VA% 41,6%
Value Added 2.279 (67%)

Source:
IOPathFinder
with
FIGARO-ES3
2015

32nd IIOA Conference, Seville, Spain, June 22-26, 2026
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Linking Chains - DE Fabricated metal products for US Motor vehicles

Supply chain activity: @ domestic @ export for F

"Simple": 2 h

countries involved
with intermediate

) @ complex GVC

T 2=51] . 13] ; q [Total] :
US123: United States - [ US123: United States - DE117: Germany - DE117: Germany -
use in second ny
Motor vehicles, trailers [y 127351 Motor vehicles, trailers | 0,00043 Fabricated metal A 0,00581 Fabricated metal
and semi-trailers 317.556 | and semi-trailers 136 | products, except i 3.661 | products, except
0 0 ~ 41,6%
Final demand 73.963 o7 "Comp[ex": 3 1524 Total Consumption:
FD {used) 630.489 [4] i X [5=>3] - . . {from Leontief inverse)
VA% 24,6% 1,09501 M’:]i_zf' Me"ff" i M";"’ 0,00107 EE;??‘ GZ”“E”"[ . countries involved Coefficient 0,00868 (67%)
ValueAdded  155.411 vehicles, trailersand g abricated meta V- ME 5.473 (67%)
87.061 | semi-trailers 93 products, except WA % A16%
0 0 " '
\
201 5 91.575 39 Value Added  2.279 (67%)
(6] | pE123: Germany - [7] | DE173: Germany - Sale, (8=>3] | pE117: Germany -
m € 1,20234 Mator vehicles, trailers  [g 0,04830 maintenance, repair of 0,01921 Fabricated metal
73.605 | and semi-trailers 3.855 | motorvehicles, motor 68 | products, except
(products) S b——() y —(e) :
23.540 2.142 28 "Export": 2
[9=>3] DE117: Germany - countries
0,04236 . P .
Watch change of ] L ricated metal « involved, export
. products, except / . '
type along each 0 / for direct final use
. 1.298
supply chain!
[10] | pE121: Germany - [11=>3] | pe917: Germany-
001874 Machinery and ” 005308 Fabricated metal
1.379 | equipmentn.e.c. 81 | products, except
0 0
558 34 M
Threshold Source:
; 121 1 HU123: Hungary - M (13->3] : - i
: ry - Motor DE117: Germany
for materlal‘ 1,04290 vehicles, trailers and ¢ 0,01726 Fabricated metal ” IopqthFlnder
. 5.730 i-trai 99 .
Consumpt.. 0 semi-trailers . products, except “C o 3 Wlth
omptlex:
1.112 41
50me€ ios imvelved FIGARO-E3
C [14] [15-53] countries involve
overage: SK123: Slovakia - Motor DE117: Germany -
g 119406 | e hicles, trailers and ¢ 0.01616 | Fapricated metal ” 2 0 1 5
67% 41]03 semi-trailers Gg products, except
518 27

32nd IIOA Conference, Seville, Spain, June 22-26, 2026
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Use case 3 - Endogenizing VA embodied in capital goods

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

DED20: Germany -
Manufacture of motor

12]
0,03701

vehicles, trailers and

Final demand

FD (produced) 165.032
VA% 21,7%
Value Added 35.889

2021

m €
(industries)

Source: IOPathFinder, FIGARO 2021 (2025), Capital flow matrix: J. Blain, La Société Nouvelle (2026

6.108
0
2.197

[4]
0,03570

DE016: Germany -
Manufacture of
fabricated metal

[3]
0,00437

5.891
0
721

6]
0,01488

DE015: Germany -
Manufacture of basic
metals

27
0
9

[5=53]
0,00402

DEQ18: Germany -
Manufacture of
electrical equipment

[Total]
0,01219

2.435
0
0

9]
0,01374

DECO020: (Cap)
Germany - Manufacture
of motor vehicles,

24
0
8

[7=>1]
1,19864

DEQ18: Germany -
Manufacture of
electrical equipment

2.268
0
785

[11]
0,01075

DE01S: Germany -
Manufacture of
machinery and

2,943
0
640

[10=53]
0,01108

DEQO20:. Germany -
Manufacture of motor
vehicles, trailers and

[8=>3]
0,00812

1.774
0
0

[14]
0,00846

DECO019: (Cap)
Germany - Manufacture
of machinery and

25
0
9

[12=>9]
1,11877

DEQ18: Germany -
Manufacture of
electrical equipment

24
0
8

DED18: Germany -
Manufacture of
electrical equipment

C

1.396
0
430

[16=33]
0,00812

DE023: Germany -
Repair and installation
of machinery and

1.985
0
687

[15=>3]
0,01721

DEO019: Germany -
Manufacture of
machinery and

[13=>3]
0,01108

1.341
0
461

[17]
0,00296

DE018: Germany -
Manufacture of
electrical equipment

24
0
8

DEQ18: Germany -
Manufacture of
electrical equipment

22
0
8

DED18: Germany -
Manufacture of
electrical equipment

C

489
0

0

DECO018: (Cap)
Germany - Manufacture
of electrical equipment

C

[18=53]
1,07537

526
0

181

DEQ18: Germany -
Manufacture of
electrical equipment

2.012
34,4%
692

DE018: Germany -
Manufacture of
electrical equipment

Total Consumption:

(from Leontief inverse)
Coefficient 0,01813 (67%)
ME 2.991 (67%)
VA% 34.4%
Value Added  1.029 (67%)

Threshold

for material
consumption:
20M€
Coverage:
67%

@ interme-
diate con-
@ capital

sumption

consump-
tion and
depending
interme-
diate
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A few words about the underlying Excel/Python integration

Input-Output

Python ?

Data Lab :

B
A

run calculation
for selected
items

show Python
script

display
selected data

item from list
(PY or XLS)

free Python
analysis

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.

32nd IIOA Conference, Seville, Spain, June 22-26, 2026
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For more information...

Please refer to Jens Kammerath Kénigswinter, May 2026
the full paper Konigswinter / Germany

available on

the conference , .
32nd lIOA Conference, Seville, Spain, June 22-26, 2026

website Visual Network Decomposition of the Leontief Inverse:
TiVA, Environmental Footprint, Ownership, Endogenized Capital

Contents
b 10T gL = S PSPPSR
List of figures, tables, and abbreviations ..o e O
m 1 Why visualization of input-output networks matters? ....cocevviiviiiiciiicciiccieccieennan. B
2  The concept of visual network decomposition ......cocceviciieiiiciiecinevievieeeiaeeaaenns 10
Contact the 2.1 Recursive traversal of an Input-Output network ......cooeeviciviiievicicicieriieenenn. 11
author for a live 2.2  Instantinversion of self-consumption ... 17
demonstration 2.3  Linkto the Leontief inverse — the coverage of decomposition ..........cccceeeeee. 20
and further 2.4 Visual Network Decomposition: the standard analysis path.........c.cccceveenen. 27
. . 3  Use cases - Input-Output Analysis and eXtensions .......coevvveeiremeceeeerneeeareanaes 32
information
] (]
JKel
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https://www.linkedin.com/in/jens-kammerath-9161204/
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https://gws-os.com/fileadmin/downloads/ioworkshop/GWSIO_2025_Jens_Kammerath_IOPathFinder_final.pdf
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MS Copilot about Input-Output researchers and stakeholders

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

black box
with models

The stakeholder The Input-Output
Politicians, managers, civil society,... researcher
Image generated with Microsoft Copilot (GPT-40) on April 30, 2026 = (]
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Disclaimer

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 "lIOPathFinder" 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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