COVID-19 IMPACT RESEARCH
This report has been affected by the COVID-19
pandemic. All forecasts and analysis have R EPO RT
been revised to reflect the current view

R T T DD —

CLLE ©E
CLLE £

CRSCIL

EEIEE L

TN

LEEE EE

Calibration Services Markets

Strategies and trends with forecasts by type of calibration, by industry
and by country. Includes custom analysis and
World Metropolitan Area Market Sizes.

2020 to 2024
i,

HOWE SOUND RESEARCH




TIT1 | | [T

HOWE SOUND RESEARCH

Call: 604 377 8604 Email: service@howesoundresearch.com

Howe Sound Research is a market research and consulting company
based in Vancouver, British Columbia, Canada. In our spare fime we
like to sail in a large body of water nearby called Howe Sound. We
publish market research reports that address scientific industries. We
consider ourselves experts in these areas.

We approach market research differently than other companies. At
any one time we have a limited number of reports and we update
them frequently, sometimes several times a year. Our reports are
prepared by people who understand the industry and have worked
and studied in the area. This contrasts with the many research mills
who produce canned reports on the Handbag market one day and
the XRay market the next.

Our intellectual property is encryption protected. If you have issues
with this or would like to upgrade to a corporate license that is not
encrypted, please contact us at the email above.

Please feel free to contact us if you have any questions. We believe
in customer service and are more than willing to provide after sales
assistance and custom data.



All Rights Reserved. This document contains copyrighted intellectual property. No part
of it may be circulated, copied, quoted, or otherwise reproduced without the approval of
Howe Sound Research.

Please respect our intellectual property and do not distribute this document beyond the
terms of your license.



Table of Contents

i. Calibration Services Market - Strategic Situation Analysis & COVID Impact....17

ii. Guide for Executives, Marketing, Sales and Business Development Staff ........ 18
iii. Guide for Management Consultants and Investment Advisors ........................ 19
1. Intfroduction and Market Definition...........cccccoiiiiiiiiiiiiiniiiiiiiininreee e, 20
1.1 INtrodUCHON c.ccciiiiiiiiiii ettt e 22
1.2 Market Definition ..........cccceiiiiiiiiiiiiiiiiiiiirereeeeeeeeeee s eneeeeeeees 24
2. MArket OVEIVIEW ......cccuuiiiiiiiiiiiiir ittt st eat e s sas e s sas s s asesssns saees 28
2.1 Manufacturer Practices........cccccvviiiiiiiiiiiiieeeeiiniiieeeeeeeeeeeneeeeeenes 29
2.1.1 Difference Between Manufacturer and other Vendors........ 31

2.1.2 Difference Between Electronic and Mechanical Segments 32

2.3 Accreditation ..........cceiiiiiiiiiiiiiieitcne e 35
2.3.1 Accreditation RECOGNITION ....ciiiiieeeeeeciieeeee e 36
2.3.2 Two Tiered Accreditation Standard .........ccoeceeeviiieeiniieennnnen. 36

2.4 Segments and Capability ... 37
2.4.1 An Overview of Segmentation Practice ......................... 37
2.4.2 Segmentation by Company Size...........cccooo 39
2.4.3 On-site Service asaSegment ... 4]

2.5 Industry Structure and Participants.........ccceeiiiiiiiiiiiiiiiiinrreenee. 44
2.5.1 The International System of Measurement — A Primer ........... 44
2.5.2 Current Industry Parficipants ... 45

2.5.3 INAUSTIY STTUCTUIE oo 50



2.6 Geographic Influences. ..........cccoviiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeaes 51

2.6.1 Geographic Preference ........ccccccciiii 51
2.6.2 Implications for Laboratory Management.............................. 54
2.6.3 Growing Demand for On Site Service.........cccccccc . 54
3. MArket TreNdS.......ccooiiiiiiiiiii ettt ettt s 56
3.1 Factors Driving Growth ...........eeeiiiiiiiiiiiiiiiccccnnrrrrccceeeeeeeeeeeee e 57
3.1.1 Impact of Climate ChANGEe .....coeveeeeecciieeeee e, 64
3.2 Factors Inhibiting Growth ... e, 66
3.2.1 Recalibrate Versus REPIACE .........oovvvecieeeeeeiiieieeeeeeee, 69
3.3 The Changing Role of the Manufacturer.............uuueeeeernvvnnnnnnnee. 70
3.3.1 The POSIHION OF TrUST . 70
3.3.2 Customers Have an Equipment Management Need ........... 71
3.3.3 Effect on RepairDemand..........cccccci 71
3.3.4 Manufacturer’s Rethink Service and Support .......eeeeeeeeeenene. 72
3.4 Services PACKAGING .....cuuueeriiiiiiiiiiiiiiiiieceeieieeenneeeeeeeeeeeeessnnssssseseens 74
3.4.1 Services Packaging Today and TOMOITOW.........ccccceeeeeeeeen.... 74
3.4.2 Reduced Services Play aRole ... 76
3.4.3 Basic Calibration Changes.......ccccccvviiiiiiii /8
3.4.4 The Role of On Line Value Added Services .......ccccveevevvnnnnn. 79
3.4.5 Change in Demand for Accreditation..........ccccccccc. 80
3.4.6 Pricing for On Site 1o ChANGE ..ccooeeeeeiiiieeeeeeeeeeeeeee, 81
3.4.7 Contract Agreements 10 ChANQE .....ccceeeeeeeiiiieeeveiiiiciieeeeeeeee, 81
3.5 Technology Development.............ciiiiiiiiirccceeeeereneeeeeee 83

3.5.1 Three Important Technology Developments.........cccceeeeeeeeeeeee. 83



3.5.2 Calibration Services Look to Installed BASE ...cvuveeneveeveeeeaann. 84

3.5.3 Cdlibration Intervals Change........cccccccciii 84
3.5.4 Impact of Self Calioration ........cooovvveiiiieeeeeeeeeeee, 84
4. Pricing and Business Development...............iiiiiiiiiiiiiiieeneeeeeeeeeeeeeeeeeeeeeeeees sennnnns 86
4.1 Calibration Service Pricing and Plans.............cccoevivivvveeeeeenieeeennnns 87
4.1.1 Variable Factors in a Calibration Service .......ccoocveveviieeennnen. 87
4.1.2 Fee BASEA PriCING .iiiiiiieeeieeeeeeee ettt 93
4.1.3 ApProaches 1O PrICING .....cevviveveeeeiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeveeeeeeee 93
4.1.4 Pricing aNd GEOGIrAPNY ...cuuuiiiiiiiieeeeeeeeciiiieeeee e eeevveee e 94
4.1.5 SUFCRQAIJES ..ottt e e e e e e e e eeeeeaaae 96
4.1.6 Limited Calibration ... 96
4.1.7 VOIUME DISCOUNTS ..coiiiiiieiiiiieeeiiteeeit ettt 97
4.1.8 MODIIE PrICING ..uvviiiiiiieeeeeeecittteee ettt e e varree e e 97
4.1.9 SEIVICE PlONS...ciiiiiiiiieiieeetee ettt e 98
4.7.710 AsSET MONAGEMENT ...t 98
4.1.11 Customer CoOmMmMITMENT .....coiviiiiiiiieeie e 99
4.1.12 Personnel RENTAI ..o 99
4.2 PromotioN.....ccccoiieiiiiiiiiie ettt et 101
4.2.1 Sales Promotion PraCtiCe.....oouviieieieiiiiieieiieeeeeeeeee e, 101
4.2.2 A Calibration Services Marketing System ..........ovvvvvvvvvveeennne. 103
4.2.3 Services Marketing Program TOOIS ......cccuvvveeeeeeeeeeeecciireeeeee. 104
4.2.4 Company Website and Marketing Strategy.......vveeeeeeeeeeee. 105
4.3 CUStOMET SEIVICE......ccciiiiiiiiiiiiiiiiiiiiiinirititiinineneee s seeseeeas 106

4.3.1 Customer Service MeASUrEMENT ...ceueeeeeeeeeeeeeeeeeeeeeeee e 106



4.3.2 Teamwork in CUSTOMETN SEIVICE ..o eeeeeeeeeeanns 107

4.3.3The Role of LEAAEISNID .uueeeeieiiiiieeeeeeeee e 107
4.4 Merger and AcQUISItION........ccccciiiiiiiiiiiiiiiiieiinnccceeeeeeeeeeeeeeeeees 109
4.4.1 ECOnomies Of SCAIE .....uiiiiiiiiiiiiii e, 109
4.4.2 Caveats and Factors Unfavourable to Merger Activity ...... 111
4.5 COMPEHHION.... et e eeere e s eeeeesan e eeanns 113
5. Industry Segmentation ANQIYSIS ...ttt e eseneeeeeeee 116
5.1 Aerospace/Defense ... et cereceeeereeeerre e eeneee e 117
5.2 Agriculture and Food Production ...........ccccceviiiiiiiiiiineeniininnceennnne 120
5.3 AUIOMOTIVE ...ttt ettt e 123
5.4 Biomedical/Pharmaceutical...........cccccccceeriiiiiiiinininnneneneeneeeeennnn. 126
5.5 CommunicAtion ..........ccciiiiiiiieiiiiiiiiiiiiiiieeccce e e 129
5.6 General Manufacturing.......cccccceiiiiiiiiiiiiiiiieeiinnincieeceeeeeeeeeeeeeeeeenes 131
5.7 HIgh TeChNOIOQY .....couuuriiiiiiiiettcceeeteceeeeeeetttceeeeeeeeennaeeeeee seeeeeenns 133
5.8 Material Production ..........cccccceiiiiiiiiiiiiiiimmeneneniiiiiiiiiiiinnnnnnenn e 135
5.9 OFNEN .ttt et e e e e s snne e s s s sanne 138
6. Recent MArket ACHVItY ...t eeeeeeeeeere e seeeeeaaa e seesseeseeeens 141

Recent Developments — Importance and How to Use This Section142

Importance of These Developments .........vveieeeeeeeeeeeeee. 142
How to Use This SECTION ....eciiiiiiiieeee e, 142
Vision Engineering’s Cal Lab Attains ISO 17025:2017 .......uvveeeeee.. 142

NMI Metrology is Expanding Calibration Services across Nigeria 143

Mitutoyo America Corporation Infroduces New Processor
Package with Profile ProjeCtOr ..., 144



Transcat Acquires TTE Laboratories, INC. .......uvveeeveeveevveeeeeeeeeeeeeeeeee, 145

Michigan State Police launch investigation of breathalyzer

CAlIBIATION ..ttt 146
Endress+Hauser builds new Calibration Laboratory...................... 147
Transcat acquires Infinite Integral Solutions INC. .........eevvvvveveeeeeeee. 147
Keysight opens new calibration facility ...........eeeeeveeeveeiieeiieeeeeeeenee, 148
Transcat Acquires Gauge Repair SEIVICE .......uvvvvveveveeveveeeeeveeennnnne, 149
Trescal ANNoUuNCES 3 AQUISITIONS ....vvvvivieiiiiiiiieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeee. 149
Newbow Aerospace Expands Calibration Laboratory ................ 150
Instron’s Calibration Laboratory goes global...........ccccvvvveeeeeennnn. 151
Trescal Acquires QT and QTI ValidACIONES ........ovvvveeeeeeeeeeeeeeeeiinnn 151
Trescal Announces 2 ACQUISITIONS ....uvvvvvvveeeieeiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee 152
Cross Company Acquires J. A. KiING coooeeeeeeeeieiiiiiii 153
Trescal Acquires Diamond Technical and Acteam...................... 154

Boonton Electronics and Noisecom Receive ISO 17025:2017

ACCTEAITATION .ttt e 155
Transcat Acquires Angel’s Instrumentation INC. ........eeevvvvvveeeenneeee. 156
Trescal and Stahlwille UK sign partnership agreement................. 156
Laboratory Testing Inc. Acquires TAC Technical Instrument ........ 157
Trescal Acquires MetriCCONTTOl........uuvvviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeee 159
Keysight Technologies Acquires Thales Calibration Services....... 159
Transcat Acquires NBS Calibrations...........eeeeeeeeeeeveeevveeeeeeeeeeeeeeeeeee, 160

7. K@Y PIAYEIS ... cieeeeeiieeeeeeeetiieeteeenaneeeeeeseeeeeeseesessnseseeessssssssssssssssssssesssesssssesesaans 161
ABB........ ettt nre e s e e sre e e e se sesesnneesesssnnnesssssnnaaaes saneas 162



(11T o | 0 0 150 QTP 167

Bru@l & KJAEK ...ttt ettt e eeeeeaaeee e e e eeen ceeeanssnnseeeesssnnnes 168
CONSUMETS ENEIQY ....ccoiiiiiiiiiiiiirieneneeeceereennneneessssssssssssssssessssssssssanes 170
€2b calibration...........ccccceviviiiiiiiiiiiii 172
EMEISON ...ttt ettt e s s s e e e e e eeanas 173
Endress & HAUSET ...ttt s 175
ESSCO Calibration Laboratory .............ooiiiiirciiiieiciirrrrercccceeeeeeene. 178
FIUK@ ...ttt ettt cenee e s e s s ssnne s s s nneesssssanaass ees 179
GE KQY @ ...ttt ceeecteeeneeee e e e eesansseeeese seeesesansssnnsessesnnnnnnnnns 182
INNOCAI (COlE PAIMEN).......eeeeceeeeeettcceeeeeeeeeeenneee e e eeeeanneees saeeaes 184
INSTFON et et 185
IR W <1 o T I PPRRRRRPPPPRRt 187
Keysight Technologies..........cccouiiiiiiiiiiiiiieiiiiiiiieeeeeeeeeeeeeeeeeees senenns 189
Lockheed Martin.........cccooviiiiiiiiiiiiiiiiiiietiitinceeeccs e 191
Mettler-Toledo/Troemner ............cccciviiiiiiiiiiiiiiimmeeneeeeeiieieieieneneeneeennee 194
Micro Precision Calibration............ccccccciiiiiiiiiiiiiiiiiiiiniiiiiiinnicinneeee. 196
Optical Test and Calibration.............ccooiiiriiiiiiiiiiiricccceeeeeeeeeeeen. 199
Rhode & SChWArz............ueeeeeiiiiiiiiiiiiitneneneeeeeceececcece saaaasaeeee 200
S G ittt ettt e e e s srre e s e e st e e s s s n e e s eses sesssnnnaesessnnnesesssrnnaaaes sanens 203
Y =] 3 0 1= o TP 205
Y1 3 o3 o TP POPPPPPPPPPTTPPPRt 208
Technical Maintenance IncC...........ccoovveiiiiiiiiiiiiiiiiiiiiiieeecniniccnee 210
L1 o 2 1) PP PPOPPPPPPP 211



TradiNCO INSITUMENES......cveiiieiieiieieieieieetreereereerecressecsessssssssssssesssssnns 216

L L 1Y o o 1 PR 218
L3 o] « | RPN 220
8. The Global Market for Calibration Services...........cccovviviviriniirniinininninecninnnen. 222
8.1 Calibration - Global Market Overview by Country .................. 223
8.1.1 Table — Global Market by Country .....ccoeevvvviieeeiiiiiieeeeeeeeia, 223
8.1.2 Chart - Global Market by Country .........eevvvvvveeiveveeeeieeeeeeeeee, 224
8.2 Cadlibration — Global Market Overview by Type.........cccuuueeeee... 225
8.2.1 Table — Global Market by Type€....viieeeieeeeeeeeeeeeeeeeeeee, 225
8.22 Chart —=Share bY YA ... 227
8.2.3 Chart — Segment Growth RAtes.....cccccviiiiiiiiiiiieeeeieeeeee, 228
8.2.4 Chart —=Segment Shift ..., 229
8.2.5 Chart — Segment Share Start Year......cccoeeeeiiieeeeecciiiveeeen, 230
8.2.6 Chart —Segment Share Start Year....ccceveiiieeeeeeeiiccceeeeeeee, 231
8.3 Calibration - Global Market Overview by Industry................... 232
8.3.1 Table — Calibration Market by INAUStTY ..o, 232
8.3.2 Chart - Global Market Industry Share by Year...................... 233
8.3.3 Chart - Global Market Industry Segment Growth Rates...... 234
8.3.4 Chart - Global Industry Segment Shiff........cccciieeieiiiiiiiennnn. 235
8.3.5 Chart - Global Market Industry Share by Year...................... 236
8.3.6 Chart - Global Industry Market Share End Year.................... 237
9. Global Calibration Markets — By Type of Calibration...........cccceeeiiiiiiiiirnnninnnnnn. 238
9.1 Electrical Calibration ...........ccccoeiiiiiiiniiniiniiiiiiiiiiiiiiiiiciciienn, 239

9.1.1 Table Electrical Calibration — by Country........coueeveeeeeeeeennnn. 239



9.1.2 Chart - Electrical Calibration Growth .....eeeeeeeeeevieiiieeieeennnnnn, 240

9.2 Dimensional Calibration............cccccvviviivneiiiieiiiiiniiiiiinneecennn. 241
9.2.1 Table Dimensional Calibration — by Country ........................ 241
9.2.2 Chart - Dimensional Calibration Growth ........cccecveeeviieennnee. 242

9.3 Mechanical Calibration ..........ccccoovviiiiiiiniiiiiiiiiiiiiiiiiiiiiiieees 243
9.3.1 Table Mechanical Calibration— by Country.......ccceeeeeeeeeenen.. 243
9.3.2 Chart - Mechanical Calibration Growth .......cccccccveeeevnninneen. 244

9.4 Thermal Calibration ...........cccccceiiiiiiiiiiiiiieiiiiiiiiieecccn e, 245
9.4.1 Table Thermal Calibration — by Country.................l. 245
9.4.2 Chart - Thermal Calibration Growth........ccceeeeeiniieeiniieeenee. 246

9.5 Other Calibration .........ccccooiiiiiiiiiie e, 247
9.5.1 Table Other Calibration — by Country......ccccvvvvvveirceeeeennnnn. 247
9.5.2 Chart - Other Calibration Growth .......cceeceieeiiiiiiieieiieeen, 248

10. Global Calibration Markets — By INndustry............ouueeeeeeeeeeiieiiitciccereeeeeeeeeeen. 250

10.1 Calibration Market Aerospace & Defence............ccuuuueeeennnnens 251
10.2.1 Table Calibration Market Aerospace & Defence — by
COUNTTY et e et e e e e et e e e e e saaneeeeeeaes 251
10.2.2 Chart - Calibration Market Aerospace & Defence Growth
.............................................................................................................. 252

10.2 Calibration Market Agro & Biomedical..............cccceeeeeeieannnnnee. 253

10.2.1 Table Calibration Market Agro & Biomedical — by Country

10.2.2 Chart - Calibration Market Agro & Biomedical Growth.... 254

10.3 Calibration Market Electronic & Communications.................. 255



10.3.1 Table Calibration Market Electronic & Communications — by

COUNTTY e 255
10.3.2 Chart - Calibration Market Electronic & Communications
GIOWTN e 256
10.4 Calibration Market Industry & Manufacturing.......................... 257
10.4.1 Table Calibration Market Industry & Manufacturing — by
COUNTTY e 257
10.4.2 Chart - Calibration Market Industry & Manufacturing Growth
.............................................................................................................. 258
10.5 Calibration Market Other Industry ...........cceeiiiiiriiiiiiiieiiriiennne. 259
10.5.1 Table Calibration Market Other Industry — by Country....... 259
10.5.2 Chart - Calibration Market Other Industry Growth ........... 261
11. Market Sizes and Forecasts World Metropolitan Areas ............uueeeeeeeeeeeeeeeennne. 262

11.1 World Metropolitan Areas Datatable. 2019 Market Size
(o] (=T od o [ £-JHN OO PURU P PUPPPTRRN 263



Table of Tables

Table 1. Competitive Positioning: Manufacturer vs. ISV ..................... 31
Table 2. INAUSTTY SEGMENTS ..evuieieeeiieeeeeeecceeee e 4]
Table 3. Industry ParticipQnts ... 46
Table 4. INdustry Growth FACTOIS.....covvuuieiiiiieeceeeeee e 58
Table 5. Factors Inhibifing Growth ... 66
Table 6. Variable Factors in Calibration Services.......ccccvvvveeevieennnee. 87
Table 7. Possible Uplift or Surcharge Items.........oevveeeeeeiccciiiiiiieeeeeeee, 96
Table 8. Calibration Services Promotional TOOIS.......cccuvevevviieiniieennee. 104
Table 9 - Global Calibration Market by Region ........cccccvvvvivieeeiennnn. 223
Table 10 - Global Calibration Market by Type .........ccccl. 225
Table 11 - Global Calibration Market by INAUSIry ..., 232
Table 12 Electrical Calibration by Country ...l 239
Table 13 Dimensional Calibration by Country......ccccvvvvvveivceeeeeennnnnn. 241
Table 14 Mechanical Calibration by Country............ccccool. 243
Table 15 Thermal Calibration by CoOuNtry ....eeeeeeeeeeiiiiieieeeeeeee 245
Table 16 Other Calibration by Country .......cccoo 247

Table 17 Calibration Market Aerospace & Defence by Country.... 251
Table 18 Calibration Market Agro & Biomedical by Country ........... 253

Table 19 Calibration Market Electronic & Communications by

Table 20 Calibration Market Industry & Manufacturing by Country 257



Table 21 Calibration Market Other Industry by Country ................... 259
Table 22. World Metropolitan Areas Calibration Market 2019 .......... 263



Table of Figures

Figure 1. An Overview of Segmentation in the Calibration Industry. 37

Figure 2. Services Packaging TOAQY ......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee /5
Figure 3. Services Packaging TOMOITOW ........ceeevevevveeeeeeeeereeeeeeeeeeeeenenne, 76
Figure 4. A System for Calibration Services Marketing..........cccvveeee... 103
Figure 5 2019 Global Market Density Chart ..........ovvevveveevveevveeeeeeeeneneee, 224
Figure 6 Type ShAr€ bY YEQAI ...t 227
Figure 7 Type Segment Growth RAteS .......ovvvvvvvvvvvveviiiiiiiieeeeveveeeeeeeeee, 228
Figure 8 Segment Shift Planning Period..........ccccvviiieeiiiiieeicciiieeeee, 229
Figure 9 Market Share Start YeAr ..., 230
Figure 10 Type Market Share End Year.........vvvvvvvvvieiiiiiiiieiieeeeeeeeeeeee, 231
Figure 11 Industry ShAre By YEQAr ..., 233
Figure 12 Industry Segment Growth RAtes.......ccccvvveeeiiiiieeicciiiiiieeene, 234
Figure 13 Segment Shift Planning Period..............uvvvevvveeeeveveveeeeeeeenennee, 235
Figure 14 Industry Market Share Start Year ......cccvveeeeiieeeecccciiiieee, 236
Figure 15 Industry Market Share End YEQr ......vvvvevveveeveeeeeeeeeeeeeeeeeeee, 237
Figure 16 Electrical Calibration Growth ..., 240
Figure 17 Dimensional Calibration Growth .........cccceviieeeeiccciiiiieennn. 242
Figure 18 Mechanical Calibration Growth ............eeevevvvevveveveveeveeennnee, 244
Figure 19 Thermal Calibration Growth .......cccccciiiiiiiiiiiieeeieeeeee, 246

Figure 20 Other Calibration Growth ..., 249



Figure 21 Calibration Market Aerospace & Defence Growth.......... 252
Figure 22 Calibration Market Agro & Biomedical Growth................. 254

Figure 23 Calibration Market Electronic & Communications Growth

Figure 24 Calibration Market Industry & Manufacturing Growth ..... 258
Figure 25 Calibration Market Other Industry Growth .......ccceeieeeeenn. 261



