
(a) Belgium (b) Estonia

(c) Hungary (d) Italy

(e) Portugal

Note: The figure reports kernel density estimates of the number of suppliers per customer, by high-level in-
dustry. The horizontal axis is shown on a logarithmic scale. Distributions are demeaned by their NACE 4-digit
industry average for each industry in each country.

Figure B.4: Distribution of the number of suppliers per firm, by industry (NACE 4-digit de-
meaned).
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(a) Belgium (b) Estonia

(c) Hungary (d) Italy

(e) Portugal

Note: The figure reports kernel density estimates of firm upstreamness, by high-level industry and demeaned by
sector-country averages. The horizontal axis is shown on a logarithmic scale.

Figure B.5: Distribution of firm upstreamness, by industry (NACE 4-digit demeaned).
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(a) Belgium (b) Estonia

(c) Hungary (d) Italy

(e) Portugal

Note: The figure reports kernel density estimates of firm downstreamness, by high-level industry and demeaned
by sector-country averages. The horizontal axis is shown on a logarithmic scale.

Figure B.6: Distribution of firm downstreamness, by industry and country (NACE 4-digit de-
meaned).

C Additional results: firm size correlations

Figure C.1 reports heatmaps of the correlation matrix for each country. Variables are raw (non-
demeaned) and correlations are based on their values in natural logs.
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(a) Belgium (b) Estonia

(c) Hungary (d) Italy

(e) Portugal

Note: The figure reports correlation coefficients across key firm and firm-to-firm variables. All variables are
denoted in natural logs.

Figure C.1: Heatmaps of correlations across firm size heterogeneity and production network
variables.
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(a) Belgium (b) Estonia

(c) Hungary (d) Italy

(e) Portugal

Note: The binned scatter plots group firms into 20 equally sized bins by log firm total sales. All variables are
demeaned by NACE four-digit industry averages.

Figure C.2: Firm size variance decomposition (NACE 4-digit demeaned.)

D Bottom-up versus national-accounts IO tables

These bottom-up input–output tables are not directly comparable to official input–output ta-
bles for several reasons. First, official input–output tables are constructed within national ac-
counts to describe, in a consistent accounting framework, how goods and services are supplied
and used in an economy during a given period. They start from supply and use tables (SUTs),
which map, for each product, total supply, decomposed into domestic production and im-
ports, and total use, distinguishing between intermediate consumption and final uses. Prod-
ucts are valued at basic prices in the supply table and at purchasers’ prices in the use table,
with trade and transport margins and taxes explicitly accounted for. Supply and use tables
are jointly balanced to ensure that total supply equals total demand for each product, using
a combination of survey data, administrative sources, business accounts, and national ac-
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counts constraints, often through iterative adjustment procedures such as Reconciliation, Ad-
justment, Scaling, or RAS. To obtain industry–industry input–output tables, statistical offices
apply product–technology or industry–technology assumptions to transform the product-by-
industry structure of the SUTs into symmetric input–output matrices. By contrast, our bottom-
up tables start from observed firm-to-firm transactions in gross value terms and do not exploit
product-level supply–use balancing or technology assumptions.

Second, we recover only the intermediate input–output matrices, as comprehensive infor-
mation on value added and final demand components is not available in the firm-to-firm data.

Third, for all sector pairs we compute gross output flows. In official input–output tables,
several so-called margin industries (such as wholesale, retail, transportation, and distribution)
are recorded in terms of margins rather than gross transaction values. This convention avoids
mechanically inflating the size of these sectors, since a large share of transactions would oth-
erwise pass through them without reflecting additional production.

As a result, our tables should be interpreted as network-based representations of interme-
diate production linkages rather than as substitutes for official national accounts. We view
them as high-resolution empirical objects that discipline the structure of firm-level production
networks. Accordingly, we focus on their aggregate properties and implications for network
measures, rather than on direct cell-by-cell comparisons with official input–output matrices.
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Table B.2: Customer links per firm by sector and country (2019).

Sector N Mean SD p10 p50 p90 p95 p99 p99/p90

Panel A: Belgium
Primary and extraction 11,825 10.2 29.1 0 4 19 38 124 6.5
Manufacturing 26,806 43.8 170.5 0 8 104 184 495 4.8
Utilities 1,916 177.2 2426.8 0 4 177 362 1807 10.2
Construction 71,077 13.2 56.4 0 4 27 48 158 5.9
Market services 370,936 27.0 314.2 0 2 38 94 398 10.5
Non-market services 61,463 8.5 190.5 0 0 11 26 114 10.4
All 544,104 24.1 306.8 0 2 35 83 343 9.8

Panel B: Estonia
Primary and extraction 4,717 6.3 13.2 1 3 14 21 49 3.5
Manufacturing 6,557 16.6 44.8 1 5 37 66 186 5.0
Utilities 475 44.9 284.4 1 5 57 124 711 12.6
Construction 10,503 9.5 18.4 1 4 21 33 77 3.7
Market services 44,684 12.0 69.6 0 2 20 42 164 8.2
Non-market services 4,943 6.1 15.2 0 2 14 25 61 4.3
All 103,592 8.1 54.4 0 1 15 29 110 7.3

Panel C: Hungary
Primary and extraction 7,723 6.6 16.6 0 2 14 23 64 4.6
Manufacturing 18,791 13.8 75.9 0 4 29 55 156 5.4
Utilities 1,950 27.5 209.3 1 2 24 64 539 22.5
Construction 23,598 5.7 13.3 0 3 12 19 50 4.2
Market services 112,605 9.7 55.9 0 2 17 36 131 7.7
Non-market services 7,636 4.1 11.7 0 1 9 16 44 4.8
All 315,259 6.7 43.9 0 2 12 23 85 7.1

Panel D: Italy
Primary and extraction 16,360 30.2 556.2 0 4 53 100 358 6.8
Manufacturing 124,632 83.1 319.4 2 27 191 321 817 4.3
Utilities 13,853 176.1 3645.9 0 3 146 304 1876 12.9
Construction 102,995 16.9 63.3 0 4 37 66 203 5.5
Market services 426,715 86.9 1898.6 1 12 151 281 862 5.7
Non-market services 58,880 15.8 105.1 0 2 30 64 243 8.1
All 1,668,485 35.6 1047.8 0 1 56 125 459 8.2

Panel E: Portugal
Primary and extraction 16,689 11.9 45.7 0 3 22 45 168 7.6
Manufacturing 43,897 59.9 387.9 0 13 132 234 642 4.9
Utilities 1,704 362.4 4795.4 1 5 322 880 5317 16.5
Construction 45,017 14.8 85.8 0 4 29 53 168 5.8
Market services 279,092 117.3 1560.4 0 8 204 410 1424 7.0
Non-market services 73,149 25.6 250.6 0 2 29 80 447 15.4
All 459,548 84.3 1261.5 0 6 137 295 1074 7.8

Note: The table reports the distribution of the number of customer links per firm in 2019. Percentiles are
computed within each country–sector cell. The last column reports the ratio p99/p90 as a summary measure
of upper-tail thickness.
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Table B.3: Supplier links per firm by sector and country (2019).

Sector N Mean SD p10 p50 p90 p95 p99 p99/p90

Panel A: Belgium
Primary and extraction 11,825 26.8 28.5 4 20 55 70 126 2.3
Manufacturing 26,806 58.9 110.5 3 25 146 226 493 3.4
Utilities 1,916 69.3 253.2 2 16 146 219 883 6.1
Construction 71,077 33.0 61.3 2 20 68 99 235 3.5
Market services 370,936 21.2 41.9 2 10 50 75 171 3.4
Non-market services 61,463 13.8 44.1 1 5 29 46 131 4.5
All 544,104 24.1 53.4 2 11 55 84 205 3.7

Panel B: Estonia
Primary and extraction 4,717 10.2 20.9 1 4 24 41 87 3.6
Manufacturing 6,557 19.8 39.3 1 6 55 87 179 3.3
Utilities 475 22.8 51.6 1 7 53 88 274 5.2
Construction 10,503 13.8 39.7 0 5 31 51 141 4.5
Market services 44,684 8.1 24.8 0 3 17 30 88 5.2
Non-market services 4,943 11.0 36.4 0 2 21 46 157 7.5
All 103,592 8.1 26.0 1 2 17 32 99 5.8

Panel C: Hungary
Primary and extraction 7,723 12.9 24.9 0 5 31 50 109 3.5
Manufacturing 18,791 18.2 47.5 0 4 45 82 205 4.6
Utilities 1,950 19.8 74.8 0 3 44 91 282 6.4
Construction 23,598 10.4 25.4 0 4 25 41 99 4.0
Market services 112,605 7.8 25.5 0 2 17 30 88 5.2
Non-market services 7,636 5.4 15.0 0 2 11 22 69 6.3
All 315,259 8.6 29.2 0 2 18 33 117 6.5

Panel D: Italy
Primary and extraction 16,360 42.2 75.3 4 21 98 141 306 3.1
Manufacturing 124,632 114.6 142.4 16 76 245 340 657 2.7
Utilities 13,853 64.8 117.4 6 23 165 247 526 3.2
Construction 102,995 52.2 71.9 5 33 116 160 309 2.7
Market services 426,715 58.3 100.5 7 36 124 176 365 2.9
Non-market services 58,880 43.7 60.5 7 29 89 128 271 3.0
All 1,668,485 35.6 79.0 1 12 90 139 310 3.4

Panel E: Portugal
Primary and extraction 16,689 58.9 70.6 5 41 125 172 328 2.6
Manufacturing 43,897 108.8 168.1 2 65 249 359 719 2.9
Utilities 1,704 140.8 305.5 4 53 325 514 1286 4.0
Construction 45,017 82.8 129.1 2 52 186 260 510 2.7
Market services 279,092 81.5 156.3 2 48 177 254 567 3.2
Non-market services 73,149 85.6 160.7 4 52 182 250 552 3.0
All 459,548 84.3 154.6 2 50 184 263 578 3.1

Note: The table reports the distribution of the number of supplier links per firm in 2019. Percentiles are
computed within each country–sector cell. The last column reports the ratio p99/p90 as a summary measure
of upper-tail thickness.
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Table C.1: (Co-)variance of seller and buyer fixed effects.

Country N
var(ln ψi)

var(ln ψi + ln θj)

var(ln θj)

var(ln ψi + ln θj)

2 cov(ln ψi, ln θj)

var(ln ψi + ln θj)
R2 Adjusted R2

Belgium 12,957,849 0.66 0.28 0.05 0.43 0.39
Estonia 793,501 0.68 0.43 -0.10 0.40 0.30
Hungary 1,957,588 0.67 0.44 -0.11 0.43 0.31
Italy 58,972,808 0.76 0.15 0.09 0.53 0.51
Portugal 38,652,683 0.89 0.06 0.05 0.57 0.57

Note: N denotes the number of buyer–seller observations used in the two-way fixed effects regression of ln mij.
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Table C.2: Sector-level firm size decomposition, Belgium (2019).

NACE2 (sector) N ln βi ln ψi ln nc
i ln θ̄i ln Ωc

i

01 – Crop and animal production 8,364 -0.01 0.30 0.34 0.07 0.30
02 – Forestry and logging 360 0.12 0.18 0.41 0.03 0.27
03 – Fishing and aquaculture 62 0.13 0.29 0.14 0.10 0.35
08 – Other mining and quarrying 111 0.06 0.13 0.47 0.03 0.31
09 – Mining support services 11 0.06 0.51 0.03 0.37 0.02
10 – Food products 3,220 0.02 0.24 0.39 0.06 0.30
11 – Beverages 474 -0.03 0.25 0.46 0.03 0.28
12 – Tobacco products 15 0.24 0.17 0.24 0.04 0.31
13 – Textiles 690 0.16 0.15 0.44 0.03 0.22
14 – Wearing apparel 271 0.05 0.28 0.49 -0.01 0.18
15 – Leather products 46 0.27 0.17 0.42 0.00 0.14
16 – Wood products 934 -0.02 0.16 0.60 0.04 0.22
17 – Paper products 183 0.09 0.23 0.37 0.06 0.26
18 – Printing and media reproduction 2,021 0.01 0.17 0.57 0.05 0.20
19 – Coke and refined petroleum 13 -0.07 0.42 0.26 0.07 0.33
20 – Chemicals 538 0.19 0.27 0.20 0.08 0.26
21 – Pharmaceuticals 91 0.22 0.15 0.16 0.10 0.38
22 – Rubber and plastics 632 0.15 0.21 0.37 0.05 0.23
23 – Non-metallic minerals 1,091 -0.01 0.15 0.62 0.03 0.22
24 – Basic metals 182 0.17 0.26 0.25 0.05 0.27
25 – Fabricated metal products 4,020 0.02 0.15 0.52 0.06 0.25
26 – Computer and electronic products 269 0.33 0.19 0.24 0.07 0.17
27 – Electrical equipment 416 0.11 0.14 0.44 0.06 0.25
28 – Machinery and equipment 948 0.19 0.08 0.42 0.06 0.24
29 – Motor vehicles 287 0.12 0.22 0.27 0.09 0.30
30 – Other transport equipment 81 0.17 0.24 0.25 0.03 0.31
31 – Furniture 1,015 0.01 0.17 0.58 0.04 0.20
32 – Other manufacturing 773 0.27 0.16 0.34 0.05 0.17
33 – Repair and installation 1,662 0.02 0.12 0.56 0.07 0.23
35 – Electricity and gas 492 0.09 0.25 0.37 0.00 0.29
36 – Water supply 24 0.16 -0.07 0.62 -0.01 0.30
37 – Sewerage 132 -0.15 0.15 0.48 0.05 0.47
38 – Waste management 622 0.06 0.13 0.50 0.04 0.27
39 – Remediation services 62 -0.01 0.26 0.46 0.05 0.23
41 – Construction of buildings 10,459 0.14 0.26 0.30 0.05 0.24
42 – Civil engineering 1,426 0.03 0.20 0.39 0.10 0.29
43 – Specialised construction 36,852 -0.04 0.16 0.58 0.07 0.23
45 – Motor vehicle trade and repair 10,387 0.01 0.09 0.63 0.02 0.24
46 – Wholesale trade 25,979 0.07 0.23 0.47 0.04 0.19
47 – Retail trade 26,521 0.42 -0.03 0.48 -0.00 0.13
49 – Land transport 6,765 0.06 0.07 0.51 0.04 0.31
50 – Water transport 146 0.17 0.30 0.20 0.04 0.29
51 – Air transport 147 0.23 0.19 0.37 0.02 0.19
52 – Warehousing and transport support 2,177 0.14 0.09 0.43 0.05 0.29
53 – Postal and courier activities 885 0.05 0.13 0.54 0.04 0.25
55 – Accommodation 1,482 0.22 0.04 0.53 0.05 0.16
56 – Food and beverage services 10,778 0.56 -0.02 0.31 0.06 0.10
58 – Publishing 921 0.07 0.14 0.56 0.02 0.22
59 – Film and TV production 2,257 0.08 0.29 0.33 0.05 0.26
60 – Broadcasting 183 -0.01 0.24 0.35 0.08 0.34
61 – Telecommunications 478 0.10 0.14 0.45 0.05 0.25
62 – IT services 12,285 0.08 0.21 0.47 0.09 0.16
63 – Information services 1,478 0.08 0.23 0.46 0.06 0.16
68 – Real estate 9,386 0.20 0.29 0.28 0.06 0.17
69 – Legal and accounting 12,956 0.08 0.05 0.83 0.01 0.03
70 – Head offices and consultancy 29,092 0.09 0.38 0.26 0.08 0.18
71 – Architecture and engineering 9,641 0.05 0.23 0.46 0.08 0.17
72 – Scientific R&D 406 0.22 0.25 0.29 0.05 0.19
73 – Advertising and market research 4,477 0.04 0.22 0.46 0.08 0.21
74 – Other professional services 4,416 0.10 0.21 0.47 0.05 0.18
75 – Veterinary activities 977 0.44 -0.03 0.49 0.01 0.09
77 – Rental and leasing 2,388 0.03 0.15 0.59 0.05 0.18
78 – Employment activities 1,215 0.01 0.19 0.61 0.07 0.12
79 – Travel agencies 732 0.36 0.09 0.42 0.01 0.13
80 – Security services 390 0.00 0.07 0.62 0.05 0.25
81 – Building services 6,337 0.02 0.16 0.55 0.06 0.21
82 – Office administration support 5,870 0.07 0.25 0.43 0.07 0.18
85 – Education 2,108 0.16 0.07 0.59 0.05 0.13
86 – Human health 1,049 0.45 0.26 0.17 -0.01 0.13
87 – Residential care 117 0.57 0.14 0.15 0.03 0.11
88 – Social work 317 -0.08 0.12 0.65 0.05 0.27
90 – Creative and entertainment 3,520 0.06 0.29 0.39 0.05 0.22
91 – Libraries and museums 80 0.26 0.02 0.50 0.03 0.20
92 – Gambling and betting 92 0.42 0.14 0.22 0.01 0.21
93 – Sports and recreation 5,251 0.17 0.17 0.46 0.03 0.17
94 – Membership organisations 1,148 0.27 0.24 0.30 0.02 0.16
95 – Repair of computers and goods 642 0.06 0.11 0.60 0.04 0.20
96 – Other personal services 2,497 0.38 0.08 0.37 0.02 0.14
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