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COVID-19 has Minimal
Impact on 1Q20 Connector Sales
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Booking Highlights and Conclusions

Sequential, Year-Over-Year and Year-To-Date Bookings Percentage Change — 2018/2019/2020

Sequential Year-Over-Year Year-To-Date
Month 2018 2019 2018 2019 2020 2019
Jan 2.8% 1.0% 0.2% 15.5% -3.7% 3.9% 15.5% -3.7% 3.9%
Feb 10.6% 7.7% 5.5% 17.5% -6.2% 1.8% 16.5% -5.0% 2.8%
Mar -3.8% -4.5% -1.4% 17.7% -6.8% 5.0% 16.9% -5.6% 3.5%
Apr -0.2% -2.2% 17.7% -8.8% 17.1% -6.4%
May 4.9% 6.9% 15.7% -7.0% 16.8% -6.5%
Jun -7.0% -8.9% 10.6% -9.0% 15.8% -6.9%
Jul -0.1% 2.8% 11.8% -8.4% 15.2% -6.9%
Aug 6.4% 7.8% 7.1% -5.2% 14.1% -6.6%
Sep -7.9% -7.1% 0.7% -4.3% 12.5% -6.4%
Oct 3.0% 0.6% 6.8% -6.6% 11.9% -6.4%
Nov 5.5% 10.8% -0.3% -1.9% 10.5% -6.0%
Dec -13.6% -7.8% -2.0% 4.6% 9.6% -5.2%

Bookings - YOY and YTD
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18 (18| 18|(19|19(19|19(19|19(19| 19|19 19| 19| 19| 20| 20| 20
Bookings YOY| 6.8 | -0.3|-2.0|-3.7|-6.2|-6.8|-8.8|-7.0(-9.0|-8.4|-5.2|-4.3|-6.6(-1.9/ 46 | 3.9 | 1.8 | 5.0
Bookings YTD |11.9(10.5| 9.6 |-3.7|-5.0|-5.6|-6.4| -6.5(-6.9|-6.9|-6.6(-6.4| -6.4|-6.0(-5.2| 3.9 | 2.8 | 3.5

e March 2020 bookings increased +5.0% YOY.

e Orders expanded +3.5% in the first quarter.

e Sequentially, orders decreased -1.4% over the prior month.
® The book-to-bill ratio for March was 1.07.

e Despite COVID-19, there were no order cancellations in 1Q20. However, we expect significant order
cancellations and order pushouts in 2Q20.

Bishop & Associates, Inc. ©2020 April 2020 - 2
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Billing Highlights and Conclusions

Sequential, Year-Over-Year and Year-To-Date Billings Percentage Change — 2018/2019/2020

Sequential Year-Over-Year Year-To-Date
Month 2018 2019 2019 2020 2018 2019
Jan 2.9% 0.3% -2.8% 17.2% -1.0% -3.1% 17.2% -1.0% -3.1%
Feb 8.4% 6.8% 5.5% 15.6% -2.5% -4.3% 16.2% -1.8% -3.7%
Mar -3.2% -3.2% -0.9% 14.8% -2.4% -2.0% 15.8% -2.0% -3.1%
Apr -2.3% -3.7% 15.7% -5.4% 15.7% -2.8%
May 7.8% 9.0% 13.2% -4.3% 15.1% -3.1%
Jun -4.4% -4.2% 14.9% -4.2% 15.1% -3.3%
Jul -3.1% -2.0% 10.5% -3.1% 14.4% -3.3%
Aug 9.0% 7.0% 9.4% -4.9% 13.7% -3.5%
Sep -4.1% -2.9% 9.0% -3.7% 13.2% -3.4%
Oct -0.8% 4.1% 7.6% -6.9% 12.6% -3.7%
Nov 6.7% 9.8% 4.1% -3.4% 11.7% -3.7%
Dec -14.2% -11.2% 1.6% -0.1% 11.0% -3.8%

Billings - YOY and YTD
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¢ Billings declined -2.0% in March 2020 measured against March 2019.
e March sales in the first quarter dropped -3.1%.

e Sequential billings contracted -0.9% in March 2020.

e YOY and YTD sales have now declined for 15 consecutive months.

e Adecline of -3.1% in sales in 1Q20 is an excellent result considering that world economic activity was
greatly diminished in mid-March.

Bishop & Associates, Inc. ©2020 April 2020 - 3
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Regional Performance
March 2020 Bookings
Year-To-Date Bookings by Region
Region Sequential YOY YTD 10.0%
NA -10.2% -3.0% 1.8%
Europe -9.5% 0.7% 3.1%
Japan -0.9% 7.6% 3.9% S0%
China 229%  18.4% 5.5% l I
AP 0.2% 9.3% 6.0% 0.0% J . . . . . r
ROW -11.9% -5.1% -1.5%
Total -1.4% 5.0% 3.5%

=5.0%

NA Europe Japan China AP ROW

Bookings rose +5.0% YQOY and +3.5% YTD in March. China’s bookings increased most dramatically, up
+18.4% YOY and +22.9% sequentially, as the country’s manufacturing industry returned to near full capacity.
Bookings deteriorated in North America and ROW year-over-year, -3.0% and -5.1% YOY, respectively.

March 2020 Billings

Year-To-Date Billings by Region

Region Sequential YOY YTD

NA 7.4%  3.8%  -2.3% 50%

Europe -11.5% -5.8% -4.4%

Japan -3.6% 1.6% 1.3% 0.0% + r r - :
China 25.8% 4.5% -2.4% _. I .
AP 0.0% 2.7% -4.8% .

ROW -5.5% -7.2% -8.4%

Total -0.9% -2.0% -3.1%

=10.0%

NA Europe Japan China AP ROW

Worldwide, first quarter 2020 connector sales declined -3.1%. All regions contracted in the quarter with the
exception of Japan, which grew 1.3% over 1Q19. Japan and China saw increased sales in March YOY, +1.6%
and +4.5 respectively. Japan had not issued COVID-19 forced manufacturing closures during the timeframe
of this analysis. Japan first issued a state of emergency for some prefectures April 8, 2020 and was scheduled
to end May 6, 2020. Japan will likely extend the state of emergency into June which will negatively impact
sales for the region in 2Q20.

Bishop & Associates, Inc. ©2020 April 2020 - 4



Bishop Report

North America: The following chart displays the year-over-year (YOY) percentage change in bookings and
billings for the last 18 months. The monthly BTB ratio is also displayed.

North America Bookings and Billings
Year-Over-Year Percentage Change
& Book-To-Bill Ratio
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Note: Billing Trend R? = Goodness of Fit of data to the trend line, 1.0 is a perfect fit.

North America Performance

Sales for the month were down -3.8%. Orders decreased -3.0% in March. The region registered a book-
to-bill of 1.06 for the month.

US GDP shrank at a 4.8% annualized rate in the first quarter 2020, the largest drop since 2008.
Industrial production fell 5.5% year-on-year in March 2020, the largest decline since November 2009.

Unemployment in the US rose to 4.4% in March — over 30 million Americans have applied for
unemployment since non-essential businesses in most states have been forced to shutter operations in
the second half of March.

New US auto sales plummeted 27% in March 2020 according to Wards Intelligence.

The University of Michigan’s consumer sentiment fell to 71.8 in April; this is the lowest since December
2011.

April ISM® manufacturing index fell to 41.5 from 49.1 the previous month but was much better than the
forecasted estimate of 36.

Conclusions

Most of the dismal economic indicators highlighted above primarily describe economic activity during the latter
part of March. North American connector sales declined -2.3 in Q1 2020.

Bishop & Associates, Inc. ©2020 April 2020 - 5
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Europe: The following chart displays the year-over-year (YOY) percentage change in bookings and billings
for the last 18 months. The monthly BTB ratio is also displayed.

Europe Bookings and Billings
Year-Over-Year Percentage Change
& Book-To-Bill Ratio
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Europe Performance

YQY billings declined -5.8%, while orders were up +0.7% and the book-to-bill ratio was 1.07.
GDP plummeted 3.8% in the first quarter 2020, the greatest decline recorded for the region.
Industrial production contracted 1.9% YQY in February.

Retail sales in January were up 1.7% YOY and were up slightly 0.6% sequentially.

Euro area car registrations contracted from 859,260 in February to 374,948 in March — a 60% decline
over the 12-month average.

Unemployment rate edged up to 7.4% in March. The sharp increase in claims is not captured here.

Business confidence fell to -1.81 points in April as compared to the lowest record of -3.34 in March of
2009. The manufacturing PMI plummeted to 36.6 in April, indicating the largest decline in activity since
February 2009.

Consumer confidence in the Eurozone dipped precipitously to -22.7 in April from -11.6 in the prior
month. This is the lowest level since March 2009.

Conclusions

Euro area lockdowns started in the last two weeks of the quarter but despite the late, abrupt economic
standstill France (-5.8%), and Spain (-5.2%) experienced record-breaking contractions in GDP in Q1 2020.
Connector billings for the quarter declined -4.4%.

Bishop & Associates, Inc. ©2020 April 2020 - 6



Bishop Report

Japan: The following chart displays the year-over-year (YOY) percentage change in bookings and billings for
the last 18 months. The monthly BTB ratio is also displayed.

Japan Bookings and Billings
Year-Over-Year Percentage Change

& Book-To-Bill Ratio
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Japan Performance

e Japan, with a book-to-bill ratio of 1.03, saw bookings rise 7.6% and billings 1.6% YOY.

¢ Industrial output fell 3.7% in March from the previous month.

¢ Retail sales tumbled 4.6% YQY in February and 4.5% sequentially.

e Exports declined 11.7% in March YOY. This was the 16" straight month of decline in exports.

e Business confidence fell to -8 in 1Q 20. The shipbuilding industry sentiment experienced the greatest
deterioration recording -29 vs -7 in 4Q19. The manufacturing PMI fell to 43.7 in April vs 44.8 in the previous
month, the steepest pace of contraction in the manufacturing sector since April 2009.

e Consumer confidence declined to 21.6 in April, which is the lowest level since the series began in 1982.

Conclusions

Conditions in Japan continue to deteriorate as COVID-19 cases begin to resurge on the island. Japan is
extending its state of emergency possibly for another month beyond the initial May 6th expiration date. Many
of Japan’s largest manufacturers including Mitsubishi Heavy Industries and Toshiba had planned on opening
factories after May 7, but with the extended state emergency, they will likely not be able to. The government
of Japan is incentivizing Japanese manufacturers to abandon China and return home with hefty subsidizes.

Bishop & Associates, Inc. ©2020 April 2020 - 7
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China: The following chart displays the year-over-year (YOY) percentage change in bookings and billings for
the last 18 months. The monthly BTB ratio is also displayed.

China Bookings and Billings
Year-Over-Year Percentage Change
& Book-To-Bill Ratio
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China Performance

e Sales YOY bounced back after China reopened the economy, increasing +4.5% in March 2020. Bookings
shot up +18.4%, the largest increase since May 2017, as the world’s manufacturers accepted new orders
for the first time in over a month.

e The world’s second largest economy plunged 6.8% in the first quarter of 2020 when compared to the
same quarter in 2019. This is the worst quarter on record since the series began in 1992.

e Industrial production declined by 1.1% after falling 13.5% YQOY in January and February, the third
consecutive drop.

e For a third straight month, retail sales slumped 15.8% YOY in March.
e China’s passenger car sales tumbled 47% in March.
e Year-over-year, China’'s exports decreased 6.6% in March. Exports to the US declined 20.8%.

e Business confidence in China plunged from 50.0 in January to 35.7 in February. Factory activity
contracted in February with a record low PMI of 40.3.

Conclusions

China is exhibiting the V-shaped recovery that eludes the rest of the globe. Orders for connectors shot up
+18.4% in March as China’s economy reopened, the strongest region in the world. Bishop expects that
demand will soften significantly in April and May while most of the world’s economies suffer from the
constraining effects of the shutdowns.

Bishop & Associates, Inc. ©2020 April 2020 - 8
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Asia Pacific: The following chart displays the year-over-year (YOY) percentage change in bookings and
billings for the last 18 months. The monthly BTB ratio is also displayed.

Asia Pacific Bookings and Billings
Year-Over-Year Percentage Change
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Asia Pacific Performance
e Orders rose sharply +9.3%, while billings fell -2.7%. The book-to-bill ratio dropped to 1.10.

¢ India’s industrial production grew 4.5% and manufacturing production increased 3.2% YOY in February.
The February inflation rate decreased to 5.9%. March exports declined 28.6%, a result of the virus's
impact on world economies.

e South Korea’s quarterly GDP declined 1.4% in the first quarter 2020 — the sharpest drop since 4Q 2008.
South Korea’s industrial production in March rose 7.1% YOY. Manufacturing production grew 7.6% in the
same month. Retail sales slumped 8% YOY in March due to the coronovirus closures. Exports tumbled
24.3% in April from a year earlier. This was the steepest decline since May 2009. April semiconductors
fell 14.9% YOY. Automotive components dropped 49.9% during the same time period. The manufacturing
PMI fell to 44.2 in March from 48.7 in February.

Conclusions

Conditions in the region prior to the pandemic trended positive. South Korea had not recorded any new
COVID-19 cases in late April. Taiwan (429 cases) and Hong Kong (1040 cases), only minimally impacted,
and having not reported new cases, are back in business. As of March 29th, India had only recorded 100
cases, but by May 1st had recorded over 35,000. This has caused a lock-down in place until at least May
17th. After China, this large and diversified region is likely to be one of the first to emerge from the crisis.

Bishop & Associates, Inc. ©2020 April 2020 - 9
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Rest of World: The following chart displays the year-over-year (YOY) percentage change in bookings and
billings for the last 18 months. The monthly BTB ratio is also displayed.

ROW Bookings and Billings
Year-Over-Year Percentage Change
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Rest of World Performance

e Bookings declined -5.1% YOY. Billings registered a -1.8% YOY decline in March. This was the tenth
consecutive negative decline on record.

e Russia’s industrial production increased 6.4% YOY in March. Exports dropped 19.4% YQY in February
following a 5.8% decline in January. Russia’s trade surplus narrowed to $10.7 billion in February from
$14.5 billion in the previous month. The inflation rate increased a tenth of a percent to 2.5% in March
YOY.

e Brazil’s industrial production dropped 0.4% YQY in February. This was preceded by a 0.9% fall in January.
Retail sales increased 4.7% YQY in February. The inflation rate continued to fall to 3.3% in March. The
manufacturing PMI dropped to 48.4 in March from 52.3 in the previous month.

Conclusions

Economic conditions in the ROW region will be greatly impacted by the pandemic’s devastation. Countries
representing the ROW tend to be developing countries with industries heavily concentrated in commodities
such as oil & gas and mineral extraction. Plummeting demand for these commaodities will significantly
impact future growth. Both connector sales and bookings in this region will suffer in the coming months as
some of the worst COVID-19 outcomes will disproportionately impact this region.

Bishop & Associates, Inc. ©2020 April 2020 - 10



1020 Connector Industry Results

Industry sales decreased -3.1% YOY in 1Q20 to $15,397 million.

The following table shows industry sales by quarter for 2018, 2019, and 2020. Our full year 2020 forecast is
$44,387 million, down -30.8% from prior year.

Connector Industry Quarterly Sales Results
2018, 2019 and 2020

2018 2019 2020

Quarter Actual Actual Forecast
$16,212 $15,890 $15,397

$16,875 $16,097 $4,704

$17,150 $16,475 $10,186
$16,473 $15,707 $14,100

$66,710 $64,169 $44,387
$ Million, Bishop ©2020 Red=Forecast

We obviously have a negative view for 2Q20, forecasting sales down -70.8%. Much of the world is still on
lockdown and a phased reopening is likely to last into the third quarter.

Sales growth/contraction by region in the first quarter of 2020 can be seen in the following chart.

Connector Sales Performance by Region
-2.3% - North America
S — Europe

-1.3% Japan

-2.4% _ China
-4.8% — Asia Pacific
-3.1% — Total World

-10.0%  -8.0% -6.0% -4.0% -2.0% 0.0% 2.0%
Bishop ©2020 ® 1Q20 YOY
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Connector industry sales growth can be seen in the following chart by quarter. The industry has contracted
for five consecutive quarters after having achieved two and half years of consecutive growth starting in 3Q
2016 to 4Q 2018.

Industry Sales by Quarter
YOY Percentage Change

20%

15%

10%
. Y L i

-5%

% Change

B

-10%
’ 1016 2Ql6é 3Ql16 4Ql6 1Q17 2qQ17 3Ql17 4Q17 1Q18 2Q18 3Q18 4Ql18 1Q1% 2Q19 3Q19 4Q19 1Q20

HYOY Change -3.2% 1.5% 8.9% 9.2% 10.8% 10.5% 8.4% 14.3% 15.8% 14.6% 9.6% 4.7% -2.0% -4.6% -3.9% -3.5% -3.1%

Forecast 2020-2021:
The following is our sales forecast, by quarter, for the world connector industry for years 2020-2021.

Quarter 2020 % Change % Change
1st Quarter $15,890 $15,397 . $14,473 -6.0%
2nd Quarter $16,097 $4,704 . $15,190 222.9%

3rd Quarter $16,475 $10,186 . $15,640 53.5%
4th Quarter $15,707 $14,100 . $17,334 22.9%
$64,169 $44,387 . $62,637

$ Millions

Note, we forecast 2021 connector sales of $62,637 million, up +41.1% over 2020. However, it is important
to understand that 2021 results are $1.5 billion below the $64,169 million achieved in 2019.

Our intent is to closely monitor the accuracy of our assumptions and recast the industry forecast as facts
change.
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Currency Impact on Regional Industry Growth

The Euro and the Yuan continued to decline in value against the US dollar. The Japanese Yen rose 1.1% in
Q1 2020. The following table measures the impact for March 2019 versus March 2020 and shows the YTD
results for these three currencies.

Local Currency to One USD
YTD March 2019 versus March 2020

Currency % Change
Euro 0.8806 0.9073 -2.9%
Yuan 6.7492 6.9824 -3.3%
Yen 110.1623 108.9624 1.1%

Europe, China, and Japan account 59.1% of world connector sales in Q1 2020. As a result, currency
fluctuation to the US dollar can have a significant impact on our reporting of sales performance in US dollars.

The following table shows year-to-date sales performance by region in US dollars and local currencies.

Industry Sales Performance
YTD February 2020
USD-vs-Local Currencies

Region U.S.$ Local Currency
North America -2.3% -2.3%
Europe -4.4% -1.7%
Japan 21% 4.7%
China -2.4% -3.5%
Asia Pacific -4.8% -4.8%
ROW -8.4% -8.4%
World -3.1% -2.3%

US dollar demand is having a positive effect on connector growth YOY sales in Europe and Japan when
measured in local currencies. The Chinese Yuan strengthened during the first quarter impacting sales in this
region negatively. Connector sales are 0.8 percentage points higher when stated in local currencies rather
than in US dollars, putting industry performance at -2.3% YTD in March (versus -3.1% YTD in US dollars).
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In some regions, there is a larger discrepancy in the value of the US dollar to the local currency, e.g. Korean

Won. These regions are listed in the following table.

Local Currency to One USD
March YTD 2019 versus 2020

Currency 2019 2020 % Change
Swiss Franc 0.9969 0.9682 3.0%
S. K. Won 1125.6446 1192.8407 -5.6%
Russian Ruble 65.9393 66.8481 -1.4%
Taiwan Dollar 30.8285 30.1198 2.4%
Indian Rupee 70.4805 72.4611 -2.7%
Singapore Dollar 1.3550 1.4166 -4.4%
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The Evolution of Gellular Communication Technology: 3G to 96

In the past two decades, we’ve not only cut the cord between our phones and the wall, but we have gained
the ability to stream video, play games, and access the web from what has essentially become a powerful

hand-held computer. 5G will push those capabilities to the next level.

This is the third in a series of articles that review leading technology trends that have had a significant

impact on the electronic connector industry.

2000 2010 2020
USB 1.0 at 1.5Mb/s USB 3.0 at 5Gb/s USB 4 at up to 40Ghb/s
Blackberry iPhone Smartphones as a universal
interface device
3G cellular 4G cellular 5G cellular
3.125Gb/s NRZ 25Gb/s NRZ 112Gb/s PAM4

Rise of data centers

Cloud computing

Edge/Fog computing

Copper circuits

Increasing fiber options

Silicon photonics/expanded
beam technology

Many proprietary

Licensed second-sourced

Rise of open

connectors connectors component/system standards
PCle 1.0 at 2.5GT/s PCle 3.0 at 8GT/s PCle 5.0 at 32GT/s

10GbE 40/100GbE 200/400GbE

Multilayer enhanced FR4 Multilayer high-performance | Orthogonal midplane, cable
backplanes laminate backplanes backplanes, twinax cabling
Chip feature size 90nm Chip feature size 32nm Chip feature size 5-10nm
Antenna TV Cable TV Streaming TV

(Please note that the order of these 12 electronic product technologies is arbitrary, with no intent to

indicate a level of relative importance.)

Since the late 1970s, the ability to communicate with others
using a device that is untethered to a wire has changed the
way people interact, whether they are located across the
street or in another country. Prior to the introduction of cellular
technology, ham shortwave and FM radios provided two-way
communication to those willing to learn Morse code and
obtain a license. Citizens band (CB) radios offered up to 20-
mile links and became wildly popular with the mass market in
the early to mid-1960s. However, weather conditions and time
of day had a major influence on reliability of ham radio links,
while transmission power limits and chatty enthusiasts

reduced the usefulness of CB.
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The industry needed a system that
consumed little energy to enable small
portable devices to operate on battery power.
Cellular phones evolved to meet this need.
Rather than adopt a point-to-point long-
distance strategy, cellular phones link to a
grid of local relay base stations. A cellular
phone located anywhere in the grid links to
the closest tower, which is connected to a
mobile switching center to complete the call
to the target device within that or any other
cell or a stationary phone on the public
network.

Mobile Switching
center
(MSC)

Public Switched

) . . T Telephone Network
Cell sites have the unique ability to U (PSTN)
seamlessly hand off a call originating from a St:tt:g::ry

moving vehicle to an adjacent cell.

A progression of enhanced technical standards enabled compatibility among devices and opened the door
to development of a rapidly expanding market. Efficient network management was the other key to
development of advanced cellular communication systems in terms of speed, reliability, latency, capacity,
and additional features.

The first generation of mobile networks, dubbed 1G, was introduced in Japan in 1979. It offered analog
2.4Kb/s with limited coverage and no roaming support. In 1991, 2G employed digital signaling to bump the
speed to 64Kb/s and used the Global System for Mobile Communications (GSM) standard for improved
voice fidelity and reliability. It also ushered in the ability to send text messages and photos. 3G was
introduced in 2001 and harmonized global standards, along with 256Kb/s speed. Additional functions
included video conferencing, streaming, and Voice over Internet Protocol (VolP). The fourth and most
common generation in use today, called Long-Term Evolution (LTE), can deliver speeds to 1Gb/s for high-
definition video, web access, and gaming applications.

We are now on the cusp of Gen 5, which is designed to support the escalating demands of a universe of
Internet of Things (loT), explosion of consumer video, telemedicine, telework, and future autonomous
transportation. In addition to a 10 to as much as 100 times increase in speed, latency will be dramatically
reduced. The ability to support many more connected devices with greater network efficiency and reduced
latency is driving the transition to 5G.

Broad market adoption of 5G service will likely upend mobile cellular as well as fixed broadband markets.
With speeds approaching those offered by cable and even fiber-to-the-home services, 5G has the potential
to change the way consumers access the Internet, disrupting established cable and DSL providers.

System engineers had to entirely rethink the architecture and technology of 5G cellular communication
systems and deal with three different versions of 5G. To increase speed and system capacity, designers
chose to utilize multiple higher-frequency bands, including millimeter wave (mmWave) frequencies of up to
52.6GHz. The higher the frequency, the greater the signal distortion, due to attenuation over distance and
through obstructions. Even heavy rain can reduce the effective range of mmWave transmission. In order to
compensate for these losses, 5G cellular networks will require a major increase in the number of cellular
antennas. Another part of the solution is the use of massive multiple-input multiple-output (massive MIMO)
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technology enabled by base stations outfitted with up to 100 active antennas utilizing beamforming
technology that can establish point-to-point links to individual devices.

The race to claim leadership in 5G technology has become a political issue between the US, China, South
Korea, and Japan. Countries that are first to implement 5G networks may get a head start in developing
critical applications, including artificial intelligence, autonomous transportation, virtual reality, real-time
healthcare, and Industry 4.0 manufacturing technology. The jobs and revenue these applications generate
will have a long-term impact on the economic health of nations for years to come.

The connector industry is poised to
make major contributions to 5G
infrastructure. Coaxial connectors
and cable assemblies will play a
major role in antenna-to-base
station equipment. Long-distance
fiber optic links will provide the most
cost-effective connections from
base stations to the network.
Several connector manufacturers
have expanded their antenna HUANE!
offerings to include 5G antennas.

Once 5G services are widely available in large metro areas, demand for 5G- compatible smartphones will
accelerate.

These advanced phones will utilize subminiature RF, stacking, and flat-flex cable connectors.

Qualcomm estimates that 450 million smartphones will ship in 2021 and 750 million in 2022. Broad adoption
of 5G will unleash entirely new categories of connected devices, all of which will utilize a wide variety of
connectors.

The unique requirements of 5G networks have
already spawned new connectors designed to
address specific applications. The ERFV
board-to-board coax connector system from
TE Connectivity utilizes a unique spring-loaded
pin, which makes reliable contact to a gold-
plated pad on the surface of the opposite PCB.
The rated frequency range is DC to 10GHz.

The COVID-19 pandemic may temporarily slow the proliferation of 5G networks, but the momentum of this
revolutionary technology will drive the next chapter in mobile connectivity.
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WORLD CONNECTOR STATISTICS m

REGIONS — PRODUCTS — MARKET SECTORS -
2010 - 2020 and 2025 FORECAST

Bishop and Associates has just released the 2020 edition of the World Connector Market
Handbook. This comprehensive seven-chapter, 234-page report analyzes all aspects of the world
electronic connector market. This report provides detailed connector statistics by equipment
sector and product category for North America, Europe, Japan, China, Asia Pacific, and the ROW
region. Included is a complete chapter on worldwide connector industry results by region,
equipment sector, and product category. Data is provided for the years 2010 through 2019, and
projections for 2020 and 2025 (including five-year CAGRSs). This year’s report also provides a
glimpse of 2021 and a discussion on the effects of COVID-19 on the connector industry.

ANALYSIS OF THE WORLD ELECTRONIC CONNECTOR MARKET

Decreasing $2.532 billion in US dollars, connector industry sales declined -3.8% from 2018 to
2019. All regions but North America recorded a decline in sales. China had the greatest decline
in sales, decreasing -7.0%. China was followed by Europe, where sales declined -4.0% or $559.2
million. Europe was followed by ROW, Japan, and Asia Pacific where sales declined -3.8%, -
3.1%, and -2.8% respectively. Although North America recorded sales growth, the growth only
reflected an increase in sales dollars of $17.5 million. It is anticipated that in 2020, all regions will
decline, with some preforming worse than others.

World Connector Market by Region
2018 to 2019 with Percent Change

Percent
Region 2018 2019 Change
Morth America $13,869.5 $13,887.0 0.1%
Europe $14,103.4 $13,544 2 -4.0%
Japan $5,047 8 $4,891 4 -3.1%
China $20,933.1 $19 477 4 -7 0%
Asia-Pacific $9,708 2 $9,435 4 -2 8%
ROW $3.048 1 $29337 -3.8%
Total $66,710.1 $64,169.1 -3.8%
$ Millions
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Regional Summary

As the following tables indicate, although the strong double-digit growth in 2017 and 2018,
provided a much-needed boast to the five-year, 10-year, and 20-year compound annual growth
rates, the negative growth experienced in 2019, coupled with the anticipated double-digit negative
growth in 2020, will decrease the five-year and 10-year CAGR across all regions. The world-wide
five-year CAGR will decrease from X.X% in 2019 to -X.1%, while the 10-year will increase from
X. X% to -X.8%, and the 20-year will decrease from X.X% to X.1%.

Regional Growth Rates

2018-2019
Past 5 Past 10 Past 20
2019 % Change Year CAGR Year CAGR Year CAGR
North America $13,869.5 $13,887.0 0.1% X X% Y.Y% 2.2%
Europe $14,103.4 $13,544.2 -4.0% X X% Y.Y% 2.7Z%
Japan $5,047.8 $4,891.4 -3.1% X X% Y.Y% 2.Z%
China $20,933.1 $19,477.4 -7.0% X X% Y.Y% N/A
Asia-Pacific $9,708.2 $9,435.4 -2.8% X X% Y.Y% 2.7Z%
ROW $3,048.1 $2,933.7 -3.8% X X% Y.Y% 2.Z%

$66,710.1 $64,169.1

$ Millions

Regional Growth Rates

2017-2018
Past 5 Past 10 Past 20
2018 %Change Year CAGR Year CAGR Year CAGR

North America $12,366.7 $13,869.5 12.2% X X% Y.Y% Z2.2%
Europe $12,295.9 $14,103.4 14.7% X X% Y.Y% Z.Z%
Japan $4,904.9 $5,047.8 2.9% XX% Y.Y% Z.Z%
China $19,082.1  $20,933.1 9.7% X X% Y.Y% 72.2%
Asia-Pacific $8,733.8 $9,708.2 11.2% XX% Y.Y% Z.Z%
ROW $2,732.2 $3,048.1 11.6% XX% Y.Y% Z.Z%

$60,115.8  $66,710.1

$ Millions
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End-Use Equipment Sectors

Automotive was the largest end-use equipment sector for electronic connector products with 2019
shipments of $15,209.7 million. It is anticipated that automotive will lose this spot to
telecom/datacom in 2020, driven primary by a huge decline in automotive sales and a temporary
shutdown of many automotive production facilities. In 2019, automotive accounted for 23.7% of
all connectors manufactured. In 2020, it is anticipated that automotive will account for XX.X% of
all connectors manufactured.

World Connector Market by Equipment Sector

Percent
Sector 2019 2020F Change
Computers & Peripherals BXXXX.X BXXXX.X Y.Y%
Business/Office Equipment FXXX.X SXXX.X Y.Y%
Instrumentation BX XXX X BX XXX X Y.Y%
Medical Equipment $X XXX X $X XXX X Y.Y%
Industrial BX XXX X BX XXX X Y.Y%
Automotive $15,209.7  FXXXXX.X Y.Y%
Transportation (non-auto) BXXXX.X BXXXX.X Y.Y%
Military/Aerospace $X XXX X $X XXX X Y.Y%
Telecom/Datacom $X XXX X $X XXX X Y.Y%
Consumer BX XXX X BXXXXX Y.Y%
Other $2,447.8 $1,612.4 -34.1%
Total $64,169.1  $XX,XXX.X Y.Y%
$ Millions

World Connector Market - Top Five Equipment Sectors — 2019

Automotive : 23.7%

Al Others :

Computers & Peripherals :
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The following table of contents shows the detail provided in this new report.
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Chapter 3 - Analysis of the European Electronic Connector
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Chapter 5 - Analysis of the Chinese Electronic Connector
Market (continued)

Chinese Connector Market by Product Category - Percent of
Total by Year & Prod. Category

Chinese Connector Market - Top Five Product Categories -
Percent of Total Sales

2010 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2011 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2012 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2013 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2014 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2015 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2016 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2017 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2018 Chinese Connector Market - Product Line / End-Use
Sector Matrix

2019 Chinese Connector Market — Product Line/ End-Use
Sector Matrix

2020F Chinese Connector Market - Product Line / End-Use
Sector Matrix

2025F Chinese Connector Market - Product Line / End-Use
Sector Matrix

Chapter 6 - Analysis of the Asia Pacific Electronic Connector
Market

Asia Pacific Market Year-to-Year Growth 1981-2019

Asia Pacific as a Percent of Total Connector Market — 2019

End-Use Equipment Sectors

Asia Pacific Connector Market by End-Use Equipment Sector

2019 Asia Pacific Connector Market - Top Five Equipment
Sectors - Percent of Total Market

Asia Pacific Connector Market by Equipment Sector 2010 - 2020F

Asia Pacific Connector Market by Equipment Sector 2025
Forecast & Five-Year CAGR

Asia Pacific Connector Market by End-Use Equipment - Percent
of Total by Year & Equipment Sector

Asia Pacific Connector Market - Top Five End-Use Equipment
Sectors - Percent of Total Sales

2020F and 2025F Connector Sales by End-Use Equipment
Sector

Product Categories

Asia Pacific Connector Market by Product Category

2019 Asia Pacific Connector Market - Top Five Product
Categories - Percent of Total Market

Asia Pacific Connector Market by Product Category - 2010 -
2020F

Asia Pacific Connector Market by Product Category - 2025
Forecast & Five-Year CAGR

2020F/2025F Connector Five-Year CAGR - Ranked by Percent
Growth

Asia Pacific Connector Market by Product Category - Percent of
Total by Year & Prod. Category

Asia Pacific Connector Market - Top Five Product Categories -
Percent of Total Sales

Asia Pacific Connector Market by Country — 2019 — 2020F

2019 Asia Pacific Connector Market — Top Five Countries —
Percent of Total Market
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Chapter 6 - Analysis of the Asia Pacific Electronic Connector
Market (continued)

Asia Pacific Connector Market by Country 2020F and 2025F
Forecast & Five-Year CAGR

2025F Asia Pacific Connector Market — Top Five Countries —
Percent of Total Market

2010 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2011 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2012 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2013 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2014 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2015 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2016 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2017 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2018 Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2019 Asia Pacific Connector Market — Product Line/ End-Use
Sector Matrix

2020F Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

2025F Asia Pacific Connector Market - Product Line / End-Use
Sector Matrix

Chapter 7 - Analysis of the ROW Electronic Connector Market
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Percent of Total Market
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Chapter 7 - Analysis of the ROW Electronic Connector Market
(continued)

ROW Connector Market by End-Use Equip. - Percent of Total by
Year & Equip. Sector

ROW Connector Market - Top Five End-Use Equipment Sectors
- Percent of Total Sales

2020F and 2025F Connector Sales by End-Use Equipment
Sector

Product Categories

ROW Connector Market by Product Category

2019 ROW Connector Market - Top Five Product Categories -
Percent of Total Market

ROW Connector Market by Product Category - 2010 - 2020F

ROW Connector Market by Product Category - 2025 Forecast &
Five-Year CAGR

2020F/2025F Connector Five-Year CAGR - Ranked by Percent
Growth

ROW Connector Market by Product Category - Percent of Total
by Year & Prod. Category

ROW Connector Market - Top Five Product Categories - Percent
of Total Sales

2010 ROW Connector Market - Product Line / End-Use Sector

Matrix

2011 ROW Connector Market - Product Line / End-Use Sector
Matrix

2012 ROW Connector Market - Product Line / End-Use Sector
Matrix

2013 ROW Connector Market - Product Line / End-Use Sector
Matrix

2014 ROW Connector Market - Product Line / End-Use Sector
Matrix

2015 ROW Connector Market - Product Line / End-Use Sector
Matrix

2016 ROW Connector Market - Product Line / End-Use Sector
Matrix

2017 ROW Connector Market - Product Line / End-Use Sector
Matrix

2018 ROW Connector Market - Product Line / End-Use Sector
Matrix

2019 ROW Connector Market — Product Line/ End-Use Sector
Matrix

2020F ROW Connector Market - Product Line / End-Use Sector
Matrix

2025F ROW Connector Market - Product Line / End-Use Sector
Matrix
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To Order World Connector Market Handbook

P— Research Report M-700-20, World Connector Market Handbook is available for $3,950. Additional
LR _h print copies of this report are available for $395. If you would like additional information about this
W'e—1 " report, or would like to place an order, please complete the following information and e-mail, fax
“‘"’ or mail it to Bishop & Associates, Inc. To place your order on our website:
https://store.bishopinc.com/.

Fax No. 630-443-2704

Name:

Title:

Company:

Address:

City: State: Zip:
Phone: Fax:

E-Mail Address:

Signature:

World Connector Market Handbook

[] Individual Print Copy @ $3, 950
[] Corporate License - Electronically Delivered PDF @ $5,135

] Invoice Me [] Check Enclosed [] Visa [] Master Card [] American Express

Additional $85.00 for International Airmail
Illinois Customers Add 8.0% Sales Tax

Credit Card No.

Expiration Date

Mo. Yr.

N
45 1] leShOp & associates, inc.

Performance and Forecast of the World Connector Industry

1209 Fox Glen Drive - St. Charles, IL 60174
Phone: 630.443.2702 Fax: 630.443.2704
E-mail: bishop@bishopinc.com
Website: www.connectorindustry.com
Online Store: https://store.bishopinc.com/

For Questions in Europe:
Mr. Arthur Visser
Bishop & Associates, Inc.
Phone: (32) 2.660.3696
Email Arthur Visser
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Bishop & Associates has recently completed several new research reports about the worldwide connector
industry. A table of contents for each report can be found at https://store.bishopinc.com.
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Report C-150-18

Report P-770-18

World Connector Market Handbook (April 2020) NEW

Non-Automotive Transportation Market for Connectors (February 2020) NEW
Connector Industry Forecast (January 2020) NEW

Connector Types and Technologies Poised for Growth (October 2019) NEW
World Automotive Connector Market (August 2019)

2019 Connector Industry Yearbook (August 2019)

2019 Top 100 Connector Manufacturers (July 2019)

World Consumer Market for Connectors - 2019 (June 2019)

2019 World Cable Assembly Market (May 2019)

Top 100 Cable Assembly Companies (February 2019)

World Industrial Market for Connectors 2019 (January 2019)

Electronic Industry and Connector Outlook 2018 and Beyond (November
2018)

History of M&A in the Connector Industry (Shrinking Footprints: Connector
Industry Consolidation 1954-2018) (October 2018)

Connector Manufacturers Connect to Sensors (July 2018)

THE BISHOP REPORT - CONNECTOR INDUSTRY YEARBOOK

An annual subscription to THE BISHOP REPORT (12 issues) is available for $1,150. As part of your Bishop Report
subscription, you have access, through Bishopinc.com, to prior issues of The Bishop Report, News Briefs, Financial
Benchmarks, and various connector industry indices. An annual corporate subscription is available for $2,950, which
includes an unlimited number of subscribers and one PDF version of the Yearbook.

The CONNECTOR INDUSTRY YEARBOOK is available for $1,500. However, Bishop & Associates offers a special
combined price of $1,750 for THE BISHOP REPORT and the CONNECTOR INDUSTRY YEARBOOK (an annual savings of
$900).

Click here to view an expanded report description, and a complete table of contents, for all Bishop & Associates’
research reports.
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