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2Global Investment Research

  • July data points slid, indicating a weak demand amid sporadic Covid resurgence and muted metal processing demand caused by 

   property slowdown: China industrial robot production -9% yoy/-17% mom in Jul (vs +3% yoy/+26% mom in Jun); China machine tool production 
 volume 15% 12% - yoy/0% mom in Jul (vs - yoy/0% mom in Jun). Manufacturing FAI +8% yoy in Jul (vs. +10% in Jun with the slowing down ),

 mainly led by basic materials and electronics & electricals. Jan stayed - -Jul high tech manufacturing FAI resilient at +23% yoy vs +24% yoy in 
6M22.

 • At the company level, industrial automation order growth slowed with Inovance seeing low double digit order growth in July, and 

   LeaderDrive qoq guiding a flattish order trend into 3Q. Laser sub-sector was even weaker in our view; per Raycus 50% , June orders saw 40-
sequential recovery vs May mostly driven by pent-up restocking demand, but restocking demand didn't sustain into July g 20% mom -Aug (seein

decline vs. Jun, flat to minor decline vs. the 2Q low base with lockdown impact). Friendess lowered full-year low/mid power laser control segment 
  revenue guidance (to flat vs +20% yoy at the beginning of the year and +10% yoy for GSe). With that said, we see bright spots, especially in 

 energy storage space particularly positivewith 2H22 looking -2023 outlook : Envicool management noted strong yoy growth of the overall 
order backlog into 2H22 (esp. energy storage cooling and data center cooling), with strong growth in contract liabilities (+58%/+163% yoy in 

 1Q22/2Q22) indicating a strong rebound in 2H22-1H23; Kstar energy storage recorded revenue at ~Rmb191mn (2H22 guidance: 
Rmb508~Rmb609mn ESS revenue with ~80% from Europe), management is positive on strong demand in Europe and the US in 2022-23E.

 • July saw continued strong performance in EV/battery and ESS, but markets:lack luster in other end 
  Electric vehicles: Jul China EV sales/production +119%/+117% +133%/+138% yoy (vs. in Jul Jun); passenger hybrid EV/passenger 

PEV/commercial EV sales +170%/+120%/93% yoy, -+13%/ 4%/+4% mom;
   Li-battery: Jul China EV battery shipment grew +114% yoy (vs. +143% Jun);yoy in 

   Autos: Jul passenger vehicle retail sales/production +20%/+42% yoy (vs. +23%/+46% in Jun), passenger vehicle sales +0% yoy in Jul 
(vs. +2% in Jun).
  ESS: Completed tendered capacity in Jul was +432% mom to 5.1GWh (vs. +602% mom in Jun) contributed by 31 completed tenders vs. 

average 6 1H22, bringing Janper month during -Jul 2022 total completed tendered capacity +155% vs. full-year 2021;
   Integrated circuit: IC import value in China was -3% yoy/-4% mom in Jul (vs. - -5% /+11% Jun); yoy mom in IC production units in China 

12% 6% 4% /+5% Jun);yoy/- mom in Jul (vs. - yoy mom in 
  Construction machinery: China excavator sales -3 -% yoy vs. in Jul 10% yoy in Jun;

   Railway FAI: Jul railway/road FAI growth posted -5%/0% yoy (vs. -4%/0% yoy in Jun);
    Air-conditioners: Jun residential air- -conditioner production 17% yoy (vs. May +1% yoy yoy); Jun residential air-conditioner sales -14% 

(vs. May -2% yoy);
   Smartphones: Jun China domestic smartphone shipment +9% yoy (vs. -9% in May); 5G smartphone shipments in China: 23.3mn units 

in Jun (vs. 17.7mn units in May);
  • -Raw materials cost pressure eased: Iron ore: 35% ytd yoy, -24% from Apr peak; Copper: -1% 25% +10% ytd yoy, - from Mar peak; Aluminum: 

  ytd yoy, -23% from Mar 23% from Aprpeak; Brent oil: +56% ytd yoy, - peak

Key readings of the month
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Source: Datastream, Goldman Sachs Global Investment Research, Gao Hua Securities Research.

Summary of our ratings

Note: 

 (1) Based on last closing price of Aug. 12th , 2022

 (2) * denotes the stock is on our regional Conviction List

2021              2022E 2023E 2021 2022E 2023E 2021 2022E 2023E 2021 2022E 2023E 2021 2022E 2023E

FA/Robot
Shenzhen Inovance 300124.SZ                     CNY 63.06 92.9 47% 23.4Buy*    45.8x 37.8x 30.0x 10.3x 8.7x 7.2x 60.1x 39.8x 31.4x 26% 24% 26% 32% 28% 29%
Estun Automation 002747.SZ                     CNY 25.66 26.4 3% Buy 3.3     182.7x 93.1x 57.7x 8.6x 8.1x 7.4x 133.8x 62.8x 42.5x 5% 8% 12% 16% 8% 10%
Leaderdrive 688017.SS                     CNY 181.12 121.9 -33% Buy 4.5     160.8x 132.8x 103.5x 16.6x 15.3x 13.8x 90.2x 127.9x 95.5x 11% 12% 14% 16% 21% 20%
Siasun Robot 300024.SZ                     CNY 12.51 -59%5.1 Sell 2.9     n.m. n.m. n.m. n.m.94.7x 99.1x 4.7x 4.5x 4.3x -13% 5% 4% 0% 7% 6%

Median -15% 3.9                   160.8x 93.9x 78.4x 9.5x 8.4x 7.3x 90.2x 62.8x 42.5x 8% 10% 13% 16% 15% 15%

Laser
Friendess Electronic                      688188.SS 226.18 309.3 37%CNY Buy 4.7     57.7x 53.7x 41.3x 10.6x 7.3x 6.6x 72.5x 50.5x 38.8x 20% 16% 17% 46% 63% 45%

                      Han's Laser 002008.SZ 34.49 43.7 27%CNY Buy 5.5     18.5x 18.7x 15.7x 3.2x 2.3x 2.0x 19.5x 15.1x 12.5x 18% 14% 13% 15% 18% 17%
     Raycus 300747.SZ 30.29 30.90 2%CNY Neutral                2.5     35.9x 66.2x 39.5x 5.7x 5.3x 4.8x 49.0x 60.6x 36.8x 16% 8% 12% 25% 9% 15%

Median 27% 4.7                   35.9x 53.7x 39.5x 5.7x 5.3x 4.8x 49.0x 50.5x 36.8x 18% 14% 13% 25% 18% 17%

Machine vision
OPT Machine Vision                      688686.SS 281.10 321.1 14%CNY Buy 3.4     76.5x 56.8x 43.4x 9.2x 8.3x 7.3x 100.6x 54.9x 40.5x 13% 15% 18% 20% 18% 20%

Infrared & sensors
Raytron Technology 688002.SS                     CNY 50.50 60.8 20% Buy 3.3     49.1x 46.8x 34.1x 6.4x 5.7x 5.0x 88.4x 45.6x 32.8x 14% 12% 15% 29% 16% 16%
Dali Technology     002214.SZ 16.00 15.1 -6%CNY Neutral                1.4     55.2x 37.7x 26.3x 3.8x 3.5x 3.2x 116.4x 67.1x 42.8x 9% 10% 13% 11% 11% 13%
Cubic Sensor & Instrument     688665.SS 163.58 157.3 -4%CNY Neutral 1.7                    61.0x 52.3x 37.6x 13.8x 11.9x 9.9x 40.1x 48.5x 32.9x 34% 24% 29% 66% 42% 41%
Median -4% 1.7                   55.2x 46.8x 34.1x 6.4x 5.7x 5.0x 88.4x 48.5x 32.9x 14% 12% 15% 29% 16% 16%

FA component platform
Yiheda Automation  301029.SZ CNY                    69.34 96.5 39% Buy* 4.9     83.1x 56.0x 40.7x 14.7x 12.4x 10.2x 77.5x 45.4x 33.1x 22% 24% 28% 37% 37% 28%

Production software
Supcon Tech     688777.SS 83.69 88.1 5%CNY Neutral 6.1                    71.5x 56.1x 45.9x 9.2x 8.2x 7.3x 99.4x 72.0x 57.3x 14% 15% 17% 21% 20% 22%
Median 5% 6.1                   71.5x 56.1x 45.9x 9.2x 8.2x 7.3x 99.4x 72.0x 57.3x 14% 15% 17% 21% 20% 22%

Battery equipment
Lead Intelligent 300450.SZ                     CNY 57.86 81.8 41% 12.1Buy    57.1x 32.7x 19.7x 9.6x 7.9x 6.2x 52.8x 30.5x 17.6x 21% 26% 35% 35% 74% 47%

 HangKe Technology 688006.SS                     CNY 74.00 90.9 23% Buy 4.4     126.9x 44.7x 26.8x 10.6x 9.1x 7.3x 122.0x 39.1x 22.6x 9% 22% 30% 47% 46% 50%

Median 32% 8.3                   92.0x 38.7x 23.3x 10.1x 8.5x 6.8x 87.4x 34.8x 20.1x 15% 24% 33% 41% 60% 49%

Electrification
  Sanhua Intelligent Control 002050.SZ CNY   31.06 29.0 -7% Neutral 16.6                 66.2x 54.6x 41.0x 10.0x 9.2x 8.2x 37.7x 38.3x 30.4x 16% 17% 21% 18% 17% 19%

  Hongfa Technology 600885.SS CNY                    39.53 53.7 36% Buy 6.1     38.8x 32.0x 26.7x 6.3x 5.5x 4.8x 22.2x 16.3x 13.7x 13% 14% 14% 20% 20% 21%
Envicool                      002837.SZ 32.20 37.0 15%CNY Buy 2.1     66.4x 46.9x 33.3x 7.5x 6.7x 5.8x 33.7x 41.9x 30.2x 13% 15% 19% 18% 17% 19%

 Kstar 002518.SZ                     CNY 34.38 38.2 11% Buy 3.0     53.7x 40.0x 27.2x 6.5x 5.9x 5.0x 27.8x 35.1x 24.1x 13% 15% 20% 15% 17% 20%
Kehua                      002335.SZ 41.35 39.7 -4%CNY Buy 2.8     43.5x 42.0x 33.1x 5.4x 4.8x 4.3x 16.7x 22.1x 18.7x 12% 12% 13% 17% 15% 15%
AVIC Jonhon  002179.SZ CNY   63.62 66.5 5% Neutral 14.6                 49.2x 40.8x 34.0x 6.6x 5.8x 5.1x 35.4x 31.8x 26.2x 15% 14% 15% 26% 19% 24%

  Faratronic 600563.SS CNY   198.08 213.4 8% Neutral                6.6     53.7x 45.8x 36.0x 13.0x 11.1x 9.4x 36.0x 37.2x 29.3x 26% 26% 28% 26% 28% 31%

Median 8% 5.1                   53.7x 42.0x 33.3x 6.6x 5.9x 5.1x 30.7x 35.1x 26.2x 13% 15% 19% 18% 17% 20%

Business service
                      Pony Testing 300887.SZ 43.66 47.4 9%CNY Buy 1.9     48.9x 39.1x 30.2x 5.3x 3.6x 3.3x 21.1x 22.0x 19.2x 11% 12% 11% 24% 8% 14%

Centre Testing                      300012.SZ 20.73 27.6 33%CNY Buy 5.1     46.5x 37.9x 30.7x 7.8x 6.6x 5.6x 43.4x 24.8x 20.0x 18% 18% 19% 25% 21% 21%
Median 21% 3.5                   47.7x 38.5x 30.4x 6.6x 5.1x 4.5x 32.3x 23.4x 19.6x 15% 15% 15% 24% 15% 17%

Optical module
     Innolight 300308.SZ 33.70 42.9 27%CNY Neutral 4.0                    27.9x 27.4x 22.8x 2.3x 2.2x 2.0x 19.8x 17.1x 14.9x 9% 8% 9% 18% 11% 12%
                      Accelink 002281.SZ 19.74 17.5 -11%CNY Sell 2.1     24.3x 25.4x 24.3x 2.5x 2.3x 2.2x 14.8x 11.9x 11.4x 11% 9% 9% 22% 17% 15%

Median 8% 3.0                   26.1x 26.4x 23.6x 2.4x 2.3x 2.1x 17.3x 14.5x 13.2x 10% 9% 9% 20% 14% 14%

Power tools
  Techtronic 0669.HK HKD                    95.00 113.5 19% 22.2Buy    20.2x 19.1x 17.3x 4.7x 4.1x 3.5x 20.5x 12.2x 10.6x 25% 23% 22% 26% 23% 24%

PIMM
 Haitian Intl. 1882.HK                     HKD Sell17.98 19.4 8% 3.7     8.1x 9.4x 8.6x 1.5x 1.4x 1.3x 9.3x 6.5x 5.7x 20% 16% 15% 17% 12% 12%

Rolling stock
  CRSC 3969.HK HKD   2.46 26%3.1 Neutral 3.3                    6.8x 6.3x 5.5x 0.5x 0.5x 0.5x 1.8x -0.1x -0.8x 7% 8% 8% 18% 18% 13%
     CRSC CNY688009.SS 4.43 20%5.3 Neutral                7.0     14.3x 13.2x 11.5x 1.1x 1.0x 1.0x 9.4x 5.2x 3.9x 7% 8% 8% 13% 28% 30%

     Times Electric 3898.HK 35.95 38.1 6%HKD Neutral                6.5     21.7x 18.2x 15.7x 1.3x 1.3x 1.2x 23.0x 18.6x 15.9x 7% 7% 8% 8% 7% 7%
 CRRC Corp. 1766.HK                     HKD Sell2.88 4%3.0 10.5   6.2x 6.8x 6.4x 0.5x 0.5x 0.4x 5.9x 5.2x 4.6x 7% 5% 5% 10% 9% 9%
                      CRRC Corp. 601766.SS CNY 4.99 -14% 21.34.3 Sell    12.5x 13.8x 12.9x 1.0x 0.9x 0.9x 11.2x 9.7x 8.7x 7% 5% 5% 10% 9% 9%

Median 6% 7.0                   12.5x 13.2x 11.5x 1.0x 0.9x 0.9x 9.4x 5.2x 4.6x 7% 7% 8% 10% 9% 9%

Company Ticker PCY
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CROCI P/E P/B EV/EBITDA ROE
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Barometers for our key end markets

Source: Gao Hua Securities Research; Goldman Sachs Global Investment Research

EV/Battery
Key stocks:
Lead Intelligent

Hangke
OPT

Sanhua
Hongfa
Inovance
Cubic

Energy storage system

Key stocks:
Envicool
Kstar

Kehua

Solar

Key stocks:
Estun
Kstar
Kehua
Faratronic
Jianghai

Semiconductor

Key stocks:
 Times Electric

Energy & Chemicals

Key stocks:
Supcon
Inovance

Consumer electronics

Key stocks:
Han's Laser

OPT

Elevator

Key stocks:
Inovance

Home appliance

Key stocks:
Sanhua
Hongfa
Haitian
Cubic
Faratronic
Jianghai

General industries

Key stocks:
Friendess
LeaderDrive
Raycus
Inovance
Haitian
Faratronic
JianghaiRailway

Key stocks:
CRRC
CRSC

 Times Electric

2021 2022E

Data center

Key stocks:
Envicool
Kstar
Kehua
Innolight
Accelink

ICE

Key stocks:
Hongfa
Haitian
Siasun
Cubic

Latest data
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Comments on monthly order trend

Source: Company data.

FA/Robot

   Shenzhen Inovance 300124.SZ Shenzhen Suzhou

Industrial automation segment saw LDD order growth in Jul, elevator 

component decline further narrowed, EV component segment saw 

order growth slowed from previous high
-1

   Estun Automation 002747.SZ Nanjing Nanjing
Industrial robot maintained on track while other segments appears 
relatively weak -1

   Leaderdrive 688017.SS Suzhou Suzhou flattish qoq order trend into 3Q with c. 2months' lead time 0

   Siasun Robot 300024.SZ Shenyang Shenyang

Laser

   Friendess Electronic 688188.SS Shanghai Shanghai

Positive customer feedback in July and August so far and guided 

gradual recovery in 3Q and 4Q; but revised down 2022E low/mid power 

control system outlook from year beginning target of 20% to now a flat 

revenue

0

   Han's Laser 002008.SZ Shenzhen Shenzhen

Seemingly not a very meaningful pick in Jul for high power equipment 

segment while battery equipment tendering from CATL is still not 

firmed yet, though likely to be placed sometime in 2H
0

   Raycus 300747.SZ Wuhan Wuhan
Jul-Aug appears weak partly due to hot weather, Jul total firm order 

may have declined by c. 20% vs.Jun -1

Machine vision

   OPT Machine Vision 688686.SS Dongguan Dongguan

Infrared & sensors

   Raytron Technology 688002.SS Yantai Yantai

1) Domestic special equipment product orders are seeing significant 

pick-up since May-June 2022 with some delivery pressure in 2H22 
(2H22 guidance: at least flat yoy revenue in 2022, implying at least 

~Rmb363mn sales in 2H22E); 2) overseas hunting business sees 

sustainable and robust growth with 1H12 revenue +78% yoy (2H22 

guidance: at least ~Rmb500mn with stable GPM at ~50%)

1

   Dali Technology 002214.SZ Hangzhou Hangzhou

Received a major order of infrared thermal imaging cameras from a 

domestic special equipment customer in July with a contract value of 

Rmb139mn (accounting for 17% of 2021 revenue)
1

   Cubic Sensor & Instrument 688665.SS Wuhan Wuhan

1) Automotive air-quality: received 2 orders of CO2 sensors and AQM 

air-quality sensors from an EV OEM customer on Aug 2, with a total 

contract value of Rmb116mn and a contract period of 5 years; 2) 
Engine emission control: signed ODM contracts with multiple 

customers, supplying to one auto OEM; 3) Smart metering: Achieved in-

house production of ultrasonic detectors (the core component of 

ultrasonic gas sensors) in 1H22

1

FA component platform

   Yiheda Automation 301029.SZ Dongguan Dongguan

Production software

   Supcon Tech 688777.SS Hangzhou Hangzhou

2Q revenue reached Rmb1,686mn, +53% yoy/+72% qoq, +22% above 
GSe, quite an acceleration vs 2021 revenue yoy of 43%. Implied 2Q 

net profit would be Rmb254mn, +44% yoy, +14% above GSe. We view 

the strong topline performance likely due to its favorable end-market 
exposure and its production base in Hangzhou and thus largely intact 

from Shanghai lock-down as well as supply chain impact in 2Q22. The 

chemical and petrochemical end markets' capex outlook remains 

strong this year and Supcon continues to gain market share, expand its 
product offerings (into industrial software and instruments) in our view. 

Battery equipment

   Lead Intelligent 300450.SZ Wuxi Wuxi

   HangKe Technology 688006.SS Hangzhou Hangzhou

1) 1H22 order acquisition progress came overall above expectation 

(previous order guidance of Rmb7bn); 2) 2Q22 recognized GPM likely 

to maintain stable vs 1Q22; 3) GPM for 1H22 orders witnessed strong 
recovery as expected with c.50% GPM for overseas order and 35%-

45% for domestic order.

1

Company Ticker HQ Main production base  Comments on Jul operations Jul Trend

Electrification

   Sanhua Intelligent Control Hangzhou/ Xinchang002050.SZ Hangzhou

Sanhua reported 2Q22 revenue/net income of Rmb5,356mn/550mn 

(+26%/+19% yoy), +12%/+16% vs GHe on: 1) better-than-expected 
order delivery on auto thermal management products mainly in June; 

2) solid progress of refrigeration components business (including c.6% 

as ESS revenue now, mainly from Tesla megapack); 3) continued 

inflow of orders previously placed with Dun'an (Sanhua's competitor). 
On the margin side, 2Q22 GP/OP/NP margins arrived at 

25%/13%/10%, -1.8pp/-0.4pp/-0.6pp yoy, but improved sequentially 

and +1.5pp/+2.1pp/+0.4pp vs GHe. 

1

   Hongfa Technology 600885.SS Xiamen Xiamen

   Envicool 002837.SZ Shenzhen Shenzhen

Management noted strong yoy growth of the overall order backlog into 

2H22 (esp. energy storage cooling and data center cooling), with 

strong growth in contract liabilities (+58%/+163% yoy in 1Q22/2Q22) 

indicating a strong rebound in 2H22-1H23; 1H22 GPM was 28.8% 
(+1.1ppt hoh) mainly on improving CRAC margin and rising overseas 

contribution (2H22E guidance: Management is confident of continued 

margin improvement going forward)

1

   Kstar 002518.SZ Shenzhen Shenzhen

1) Energy storage recorded revenue at ~Rmb191mn (2H22 guidance: 

Rmb508~Rmb609mn ESS revenue with ~80% from Europe), 
management is positive on strong demand in Europe and the US in 

2022-23E; 2) Data center product revenue +7% yoy and management 

guides 10%-15% yoy growth in the next several years

0

   Kehua 002335.SZ Zhangzhou Zhangzhou

1) Utility-scale ESS: Kehua announced on Jul 25 signing a contract to 

provide turnkey ESS to TBEA , a power transformer producer and 

transmission & renewable energy project developer, with a total 

contract size of Rmb230.7mn; 2) Residential ESS: Management guides 
~Rmb20mn-30mn from overseas residential ESS in 2022E

1

Company Ticker HQ Main production base  Comments on Jul operations Jul Trend

   Faratronic 600563.SS Xiamen Xiamen No response yet

 Jianghai 002484.SZ  Nantong Inner Mongolia No response yet

   AVIC Jonhon 002179.SZ Luoyang Luoyang

Business service

Pony Testing  300887.SZ Beijing
Shanghai/Beijing/Wuhan/ 

Xi'an/Qingdao

Company reported 1H22 revenue/EBIT/net profit at 

Rmb1,684mn/175mn/91mn (+128%/+785%/+244% yoy) with 

Rmb670mn Covid-related tests revenue, excluding which core revenue 
increased by 37% yoy. GPM/OPM/NPM printed at 34.9%/10.4%/5.4% (-

8pp/+8pp/+2pp yoy) mainly as Covid tests commanded lower 

GPM/NPM at 25%/<3% vs. 43%/15% same period last year. Implied 

2Q22 revenue/net income were Rmb1,150mn/85mn, +169%/+24% 
yoy, +12%/+1% vs. GHe, with corresponding GPM/OPM/NPM coming 

in at 33%/13%/7% (-19pp/-3pp/-9pp yoy), -12pp/+6pp/-1pp vs. GHe. 

Excluding Covid tests impact, Pony's 2Q22 OPM was actually better 
than expected, offset by a credit impairment loss of Rmb84mn, which 

resulted in an in-line bottom line performance. The company guided full 

year Rmb3bn+ revenue/Rmb300mn+ net profit, in line with GHe of 

Rmb3.5bn/Rmb320mn respectively. 

0

  Centre Testing 300012.SZ Shenzhen
Shenzhen/Shanghai/Guangzh

ou/Suzhou/Hangzhou/ Tianjin 

etc

The company pre-announced 1H22 net profit in the range of 

Rmb355mn-365mn (+18% to +21% yoy), implying 2Q22 net profit of 

Rmb235mn-245mn vs. GSe of Rmb205mn, showing resilience despite 
the lock-down impact. Capacity utilization for its Shanghai lab has 

already been recovered back to normal levels by end-June. 

1

Optical module

 Innolight 300308.SZ  Suzhou Suzhou

Received all 3Q22 orders and part of 4Q22 orders by July 11, which 

are largely in line with management expectation; secured relatively 

large wallet share for major overseas customers' 800G product orders; 

current annual production capacity is over 7mn units; Thai factory: 
several major overseas customers are inspecting the factory, after 

which the Thai factory will begin volume production of 400G/200G 

products

0

   Accelink 002281.SZ Wuhan Wuhan n.a. 0

Power tools

  Techtronic 0669.HK Hongkong
Dongguan/China, 

Vietnam, US, Mexico

In our latest check with a major motor control supplier (more on 

Milwaukee side than Ryobi) for TTI, the supplier did not see any 

disruption in order placement from TTI which targeted c.10% full year 

order growth (in dollar terms) at the beginning of the year.

0

PIMM

   Haitian Intl. 1882.HK Ningbo Ningbo

Rolling stock

   CRSC Beijing Beijing3969.HK

   CRSC Beijing Beijing688009.SS

 Times Electric 3898.HK Zhuzhou Zhuzhou

  CRRC Corp. 1766.HK Beijing

  CRRC Corp. 601766.SS Beijing

Changchun/Qingdao/Tangsha

n/Dalian/Nanjing/Zhuzhou

_
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Our coverage and industrial robot industry 
breakdown by end-market

Note: Consumer includes consumer electronics, ICE, PCB, FPD, textile, food & beverage, and 50% of home appliances; infrastruc e includes power, environment, railway, telco, and data center; tur

property includes elevator, building materials and 50% of home appliance; new energy includes EV/battery, energy storage syst and solar.em, 

Source: Gao Hua Securities Research, MIR

China Industrial Tech sector average 2022E revenue breakdown 

by key end-market

China industrial robot 2Q22 sales breakdown by endvol -market

_
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2022E revenue breakdown by end-
market/geography for our coverage

Source: NBS, Gao Hua Securities Research, Goldman Sachs Global Investment Research.

Sub-sector
Machine 

vision

FA 

component e-

distributor

Production 

software
 Power tools PIMM

           Company Inovance Friendess Raytron Innolight Yiheda SupconEstun OPT Dali Cubic Accelink
Lead 

Intelligent
  Hangke Sanhua Hongfa

AVIC 

Jonhon
    Kehua Envicool Faratronic JianghaiKstar

Centre 

Testing

Pony 

Testing
  Techtronic Haitian CRRC

Times 

Electric
CRSC

                            Ticker 002747.SZ 300124.SZ 688188.SS 688686.SS 688002.SS 002214.SZ 688665.SS 300308.SZ 002281.SZ 301029.SZ 688777.SS 300450.SZ 688006.SS 002050.SZ 600885.SS 002179.SZ 002335.SZ 002518.SZ 002837.SZ 600563.SS 002484.SZ 300012.SZ 300887.SZ 0669.HK 1882.HK 1766.HK 3898.HK 3969.HK

China exposure

                            Semiconductor -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --4% 6%

                            Battery 5% 5% 29% 16% 74% 62%-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Energy storage system -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --5% 15%

                            EV 4% 15% -- -- -- -- -- -- -- -- -- -- -- -- -- --3% 5% 5% 10% 6% 12% 1% 3% 28% 2% 5% 4%

                            Solar 10% 3% 4% 10% 3% 8% 19% 7%-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Consumer electronics 8% 5% 11% 45% 0% 1% 23% 6% 2% 1% 5% 10%-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Energy & Chemicals -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --8% 50% 4% 2%

                            Power -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --8% 14% 6% 20% 4% 13%

                            Environment -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --6% 28% 28%

                            Healthcare & Pharma -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --1% 9% 4% 5% 24% 5%

                            Aerospace & Defense 4% 2% 18% 71% 1% 55%-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Railway -- 3% 2% 1% 1% 5% 0% 55% 78% 72%-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Telco -- -- -- -- -- -- -- 5% 26% 2% 11% 4% 4% 11%-- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Data center -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --20% 41% 6% 59% 33% 50%

                            ICE 2% 3% 3% 1% 7% 5% 1% 10% 5% 5% 10% 2%-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            PCB 2% 2% 11% -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            FPD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Textile -- 3% -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Food & Beverage 4% 2% 1% 4% 22% 32% 5%-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Elevator -- 30% 2% -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Home appliance 4% 3% 4% 47% 11% 15% 5% 13% 10%-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            General industries 12% 8% 60% 10% 47% 1% 12% 2% 18% 34% 30% 5% 10%-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

                            Construction & Municipal -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --3% 4% 2% 3% 0% 10% 25%

                            Building materials -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --1% 1% 0% 5%

                           Others 0% 6% 2% 4% 25% 8% 29% 6% 0% 7% 21% 21% 3% 10% 6% 1% 2% 0% 16% 5%-- -- -- -- -- -- --

Ex-China exposure

                           Oversea-DM 45% 4% 0% 5% 49% 6% 0% 75% 33% 0% 0% 10% 38% 53% 25% 3% 9% 13% 30% 30% 0% 0% 92% 13% 0% 0% 0%

       US 19% 75% 16% 18% 38% 77% 3%

           EU 45% 4% 0% 31% 16% 10% 20% 15% 9% 15% 10%

                            Oversea-EM 0% 0% 0% 5% 0% 0% 16% 0% 0% 0% 4% 0% 0% 7% 13% 4% 9% 23% 0% 0% 0% 5% 0% 6% 17% 10% 5% 3%

Total overseas exposure                            45% 4% 0% 10% 49% 6% 16% 75% 33% 0% 4% 10% 38% 60% 38% 7% 9% 32% 13% 30% 30% 5% 0% 98% 30% 10% 5% 3%

Business 

service
Rolling stock

Robot/Automatio

n
Laser

Infrared

/sensors
Optical modules Battery equipment Electrification
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COGS breakdown for our coverage

Source: Company data, Gao Hua Securities Research
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Industrial automation

China industrial robot production - /-9% yoy 17% mom in 
Jun (vs. +3% yoy/+26% mom in Jun)

 Airtac posted Jul total sales - -12% yoy/ 14% mom (vs. -3% 

yoy/-13% mom in Jun)

China machine tool production -15% yoy/0% mom in 

Jul (vs. -12% yoy/0% mom in Jun)

Japan machine tool total export order +6% yoy in Jul
and export to China orders +24% yoy in Jun

image_1

Source: Japan Machine Tool Builder Association, NBS, Company data
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Note: For Japanese companies, FY quarters may vary with actual calendar years: Jun, THK FY1Q = JanYaskawa FY1Q=March-May, Harmonic Drive FY1Q=Apr- -Mar

Source: Company data, Goldman Sachs Global Investment Research.

Industrial automation: cross read from Japan-

Okuma China Mar China order +8% yoy/+10% mom (Vs. 

+25%yoy/-7% mom in Feb)

image_5
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 Yaskawa servo motor 1Q2/23 order -36% yoy

 THK China orders Apr Jun- -33% yoy/-3% qoqHDS Apr- -Jun order 48% 39% yoy/- qoq
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Source: NBS, WIND, PBOC

Manufacturing PMI, PPI, FAI

 China’s CPI inflation rose to +2.7% in Jul due to yoy
 food price and PPI inflation fell to +4.2% yoy in Jul

Jan- -Jul high tech manufacturing FAI grew +23% yoy

China manufacturing PMI dropped to 49.0 in Jul 

 vs. 50.2 in Jun

 Manufacturing FAI +8% yoy in Jul, slowing from Jun

image_9
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Note: Capex financing includes entrusted loans, trust loans, corporate bonds, and medium to long term loans for non-financial institutions.

Source: NBS, WIND, PBOC

Capex financing

Public equity financing to manufacturing sector -21% 
  yoy in 2Q22 vs. +86% yoy in 1Q22

Capex financing new addition -43% yoy/-76% mom in 

Jul (vs. +38% yoy/+203% mom in Jun)
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Source: Wind

Profitability/ROE and confidence of industrials 
enterprises (with revenue size >Rmb20mn) 

ROE for industrial enterprises with revenue > Rmb20mn 
was 12.4% in 2Q22 vs. 12.4% in 1Q22

PBT margin for industrial enterprises with revenue > 

Rmb20mn was 6.7% in 2Q22 vs. 7.1% in 1Q22

Entrepreneurs Confidence Index at 120.9 in 3Q21 vs. 
126 in 2Q21
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Source: NBS, WIND

Electricity, steel and cement production

  Jul power consumption +6% yoy (vs. +5% yoy in Jun)

  Jul steel production: - -6% yoy vs. 3% yoy in Jun

  Jul electricity generation +6% yoy vs. +3% yoy in Jun

  Jul cement production: -7 -% yoy vs. 13% yoy in Jun
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Source: Goldman Sachs Global Investment Research, NBS, WIND, CPCA, China Automobile Dealers Association, MIIT

Smartphone and auto

 Jun China domestic smartphone shipment +9% yoy (vs. 
-9% in May)

5G smartphone shipments in China: 23.0mn units in Jun 

(vs. 17.7mn units in May)

Jul passenger vehicle retail sales/production 

 +20%/+42% yoy (vs. +23%/+46% in Jun)

Jul vehicle inventory alert index (VIA) at 54.4 (vs. Jun = 
49.5)
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Source: NBS, Soufun, MIIT, China IOL, Goldman Sachs Global Investment Research

Note: For elevator production data, we distributed March accumulative data evenly over three months, Jan-March.

Home appliance

 Jun residential air-conditioner sales -14% yoy (vs. May  
- )2% yoy

 Jun residential air- -conditioner production 17% yoy (vs. 

May +1% yoy)
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 AC export volume dropped to -17% yoy in Jun (vs -12% 
 yoy in May)
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Source: CAAM, GGII, NEA, NBS, MIIT, WIND

EV/battery/Solar

Jul passenger hybrid EV/passenger PEV/commercial EV 
sales +170%/+120%/93% yoy

2Q22 solar module new installation grew +103% yoy

 Jul China EV sales/production +119%/+117% yoy (vs. 

+133%/+138% in Jun)

 Jul China EV battery shipment grew +114% yoy (vs. 
 +143% yoy in Jun)
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Source: CPCA, JADA, Autodata, Goldman Sachs Global Investment Research

Energy storage system (ESS)

Monthly number of tenders +417% mom in Jul (vs. 
+20% mom in Jun) 

Annual installed vs. tendered capacity in China
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Monthly avg. unit cost in July was Rmb1.77/Wh, vs. 

avg. Rmb1.70/Wh over Jan July 2022-
Monthly tendered capacity +432% mom in Jul (vs. 
+602% in Jun) 
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Source: CPCA, JADA, Autodata, Goldman Sachs Global Investment Research

Global EV sales trend

xEV sales trend in US (%, units)xEV sales trend in Europe (%, units)
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Source: NBS, Soufun, MIIT, China IOL, Goldman Sachs Global Investment Research

Note: For elevator production data, we distributed March accumulative data evenly over three months, Jan-March.

Property

 Jun elevator production +8% yoy (vs. May - )13% yoy

  Property FAI: -12% yoy in Jul vs. -9% yoy in Jun Property monthly GFA new completion: -36% yoy in Jul
 vs. -41% yoy in Jun)
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Source: NBS, Soufun, MIIT, China IOL, Goldman Sachs Global Investment Research

Note: For elevator production data, we distributed March accumulative data evenly over three months, Jan-March.

US property

 US private housing new starts arrived at -6% yoy in Jun

 (vs. -3% yoy in May)

image_39

U
p

d
a

te
 t
o

 J
u

n

_

 



27

Semiconductor

_

 



28Global Investment Research

Source: MIIT, NBS

Semiconductors 

IC production units in China -12 yoy/-6% mom in Jul (vs. 
-4% yoy/+5% mom in Jun)

IC import value in China was - /-3% yoy 4% mom in Jul 

(vs. -5% yoy/+11% mom in Jun)
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Note: 1) traditional infrastructure: Electricity, heating and water supply + railway + road + other transportation, storage and postal + water conservancy 2) modern infrastructure: environmental 

protection, public utility, education, healthcare and social welfare

Source: NBS, WIND, China Ministry of Commerce, Goldman Sachs Global Investment Research, Gao Hua Securities Research.

Infrastructure

China Construction PMI (Jul = 59.2 vs. Jun =  56.6)

 Jul Infrastructure FAI growth +11.3% yoy (vs. +13.4% yoy

in Jun)

  Headline FAI growth +4% yoy yoyin Jul vs. +6% in Jun

Traditional and modern infrastructure FAI posted 12m 
  rolling +3.0% yoy and +6.2% yoy in Jul
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Source: NBS, WIND, China PPP center, Ministry of Finance, Gao Hua Securities Research, Goldman Sachs Global Investment Research, government rev/spending update at  around 25th of the next 

consecutive month.

Government fiscal spending

Policy bank/local government bond issuance

Special local government bond issuance new addition by 

month

 Government expenditure posted +5.9% yoy in Jun vs. 

 +5.9% yoy in May

PPP project execution rate at 80% in 2Q22
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Source: CAAM, GGII, NEA, NBS, MIIT, WIND

Infrastructure

 Jul railway/road FAI growth posted - -5%/0% yoy (vs. 
 4%/0% yoy in Jun)

 Jun total power grid investment +26% yoy yoy(vs. -1% 

in May)

China Infrastructure construction companies CSCEC/ 
MCC/CRCC/CRG/CCCC saw new contract 

 +53%/ 4%/+77%/ 2%/+30% - - yoy in 2Q22
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Source: CCMA, Company data, NBS

Construction Machinery

Second-hand excavator transaction volume recorded a -
  35% yoy yoyin Jul (vs. -45% in Jun)

 Wheel loader sales posted -6% yoy in Jul 2022 (2021: -

12% yoy)

  China excavator sales +3% yoy in Jul vs. -10% yoy in 

Jun

Komatsu China Jul excavator utilization hours -5% yoy
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Source: NBS, CRC, Company data, Goldman Sachs Global Investment Research, Gao Hua Securities Research.

Railway freight and passenger volumes

Jul China railway passenger volume arrived at -28% yoy
(vs. Jun -32% yoy, -59% vs. Jul 2019)

 Jun heavy duty truck sales - -63% yoy (vs. May 56% yoy)

Jul China national railway freight vol. printed +11% yoy

(vs. Jun +7% yoy, +10% vs. Jul 2019)

Jun China highway freight rolling-3m volume printed -
8% yoy, rolling-3m rail freight +8% (vs. May - 88%/+ % 

yoy)
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Rolling stock

Source: Gao CRC, Company data, Hua Securities Research.

  Locomotive tendering: 540 units in 2022 ytd Multiple Units: 32 units in 2022 ytd (2 units in Aug)

 Freight wagons tendering: 20,000 units in 2022 ytd 160km/h power concentration MU tendering: none in 
2022 ytd
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China domestic iron ore -35% 2022 ytd LME copper price -1% 2022 ytd China domestic aluminum prices 
+10% 2022 ytd

 Commodity & FX price trend (as of Aug 12, 2022)

Source: Wind, Goldman Sachs Global Investment Research

USD/CNY China manufacturing sector wage 

  +10% yoy in 2021 (vs. +10% yoy in 
2020)

Brent oil price +56% 2022 ytd
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Disclosure Appendix

Reg AC

I, Jacqueline Du, hereby certify that all of the views expressed in this report accurately reflect my personal views about the subject company or companies and its or their securities. I also certify that no part of my 

compensation was, is or will be, directly or indirectly, related to the specific recommendations or views expressed in this report.

 Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs’ Global Investment Research division.

GS Factor Profile
The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market (i.e. our coverage universe) and its sector peers. The four key attributes depicted are: Growth,
Financial Returns, Multiple (e.g. valuation) and Integrated composite of Growth, Financial Returns and Multiple). Growth, Financial Returns and Multiple are calculated (a by using normalized ranks for specific metrics 

 for each stock. The normalized ranks for the metrics are then averaged and converted into percentiles for the relevant attrib . The precise calculation of each metric may vary depending ute on the fiscal year, industry 
 and region, the standard approach is asbut follows:

Growth is based on a stock’s forward-looking sales growth, EBITDA growth and EPS growth (for financial stocks, only EPS and sales growth), higher growth company. with a higher percentile indicating a Financial
Returns is based on a stock’s forward-looking ROE, ROCE and CROCI (for financial stocks, only ROE), higher percentile indicating company with higher financial returns. with a a Multiple is based on a stock’s
forward-looking P/E, P/B, price/dividend (P/D), EV/EBITDA, EV/FCF and EV/Debt Adjusted Cash Flow (DACF) (for financial stocks, only P/E, P/B and P/D), with a a higher percentile indicating stock trading at a higher
multiple. The Integrated percentile is of calculated as the average the Growth percentile, Financial Returns percentile and (100% - Multiple percentile).

Financial Returns and Multiple use the Goldman Sachs analyst forecasts at the fiscal year-end at least three quarters in the future. Growth uses inputs for the fiscal year at least seven quarters in the future

compared with the year at least three quarters in the future (on a per- for all metrics).share basis 

 For a more detailed description of how calculate the GS Factor Profile, please contact your GSwe representative.

M&A Rank
Across our global coverage, we examine stocks using an M&A framework, considering both qualitative factors and quantitative factors (which may vary across sectors and regions) to incorporate the potential that
certain companies could be acquired. We then assign a M&A rank as a means of our scoring companies under rated coverage from 1 to 3, with 1 representing high (30%- an 50%) probability of the company becoming 

 acquisition target, representing medium (15% 30%) probability and 2 - 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with our standard departmental guidelines we incorporate an M&A 
 component into our target price. M&A rank of is considered immaterial and therefore does not factor into our price target, and may may not 3 or be discussed in research.

Quantum
Quantum is to It Goldman Sachs’ proprietary database providing access detailed financial statement histories, forecasts and ratios. can be -used for in depth analysis of a or to single company, make 

comparisons between companies in different sectors and markets._
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Disclosure Appendix

Disclosures

 Distribution of ratings/investment banking relationships
Goldman Sachs Investment Research global Equity coverage universe

   Rating Distribution RelationshipsInvestment Banking

Special disclosure
Pursuant to Executive Order 13959, as amended, the United States has imposed sanctions restrictions on certain Chinese companies that generally prohibit U.S. persons from investing in securities issued by such 

companies. This research report is not, and should not be construed as, an inducement to transact in any securities in contravention of U.S. sanctions laws.

The United States Commerce Department's Bureau of Industry and Security (BIS) imposes specific license requirements for the export, re-export and/or transfer (in country) of specified items to non U.S. parties that - -
appear on BIS' Entity List. This research report is not, and should not be construed as, an inducement to engage in any unlic ed activities with parties on BIS' Entity List.ens

.

     Buy BuyHold Sell Hold Sell

      Global 50 35 15 65 58 45% % % % % %

As of July 1, 2022, Goldman Sachs Global Investment Research had investment ratings on 3,132 equity securities. Goldman Sachs signs stocks as Buys and Sells on various regional Investment Lists; stocks not so as
assigned are deemed Neutral. Such assignments equate to Buy, Hold and Sell for the purposes of the above disclosure required by the FINRA Rules. See 'Ratings, Coverage universe and related definitions' below. The 

 Investment Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has provided investment banking services within the previous twelve months.
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      Rule 2242 and the restrictions on communications public appearances with subject company, trading securities held by analysts.

Distribution of ratings: See the distribution of ratings disclosure above. Price chart: See the price chart, with changes of ratings and price targets in prior periods, above, or, if electronic format or with respect to if 
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European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) (2016/958) supplementing Regulation (EU) No 596/2014 of  the 
European Parliament and of the Council (including as that Delegated Regulation is implemented into United Kingdom domestic la nd regulation following the United Kingdom’s departure from the  European w a

 Union and the European Economic Area) with regard to regulatory technical standards for the technical arrangements for object presentation of investment recommendations or other  information ive
recommending or suggesting an investment strategy and for disclosure of particular interests or indications of conflicts of in est is available at  https://www.gs.com/disclosures/europeanpolicy.html which states ter
the European Policy for Managing Conflicts of Interest in Connection with Investment Research.

 Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 69, and a member of Japan Securities Dealers Association,

Financial Futures Association of Japan and Type II Financial Instruments Firms Association. Sales and purchase equities are subject of to commission pre-determined with clients plus consumption tax. See

       company specific disclosures applicable disclosures required by Japanese exchanges, the Japanese Securities Association or Japanese Securities - as to any stock Dealers the Finance Company.

  Ratings, coverage universe definitionsand related
Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or Sell on an Investment List is determined by a stock's total 

return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on an Investment List with an a ve rating (i.e., a stock that is not Rating Suspended, Not Rated, Coverage Suspended or cti

Not Covered), is deemed Neutral. Each region's Investment Review Committee manages Regional Conviction lists, which represent investment recommendations focused on the size of the total return potential 

and/or the likelihood of the realization of the return across their respective areas of coverage. The addition or removal of cks from such Conviction lists do not represent a change in the analysts' investment sto

rating for such stocks.

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or anticipated dividends, expected during the time horizon associated 

with the price target. Price targets are required for all covered stocks. The total return potential, price target and associ d time horizon are stated in each report adding or reiterating an Investment List ate

membership.

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at https://www.gs.com/research/hedge.html.

 Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) have been suspended pursuant to Goldman Sachs policy when Goldman Sachs is acting in an advisory capacity in a 

merger or in a strategic transaction involving this company, when there are legal, regulatory or policy constraints due to Goldman Sachs’ involvement in a transaction, and in certain other circumstances. Rating 
Suspended (RS). Goldman Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for determining an investment rating or target 

price. The previous investment rating and target price, if any, are no longer in effect for this stock and should not be relied upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this 

company. Not Covered (NC). Goldman Sachs does not cover this company. Not Available or Not Applicable (NA). The information is not available for display or is not applicable. Not Meaningful (NM). The 

information is not meaningful and is therefore excluded.

 Global product; distributing entities
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sa on a global basis. Analysts based in Goldman Sachs offices around the world chs 

produce research on industries and companies, and research on macroeconomics, currencies, commodities and portfolio strategy. is research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN Th
   21 006 797 897); in Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764 and / or contatogoldmanbrasil@gs.com. 

     Available Weekdays (except holidays), from 9am to 6pm. Canal de Goldman Sachs Comunicação Públicocom o Brasil ou contatogoldmanbrasil@gs.com. Horário de funcionamento: 0800 727 5764 e/ : segunda-feira à 
  sexta às - (feira exceto feriados), das 9h 18h; in Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Sec ities Private Ltd.; in Japan by Goldman Sachs ur

Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs 

(Singapore) Pte. (Company Number: 198602165W); and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs ernational has approved this research in connection with its distribution in the Int
United Kingdom.

 Effective from the date of the United Kingdom’s departure from the European Union and the European Economic Area (“Brexit Day”) the following information with respect to distributing entities will apply:

 Goldman Sachs International (“GSI”), authorised by the Prudential Regulation Authority (“PRA”) and regulated by the Financial Conduct Authority (“FCA”) and the PRA, has approved this research in connection 
with its distribution in the United Kingdom.
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 European Economic Area:  GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions within the European Economic Area: the Grand Duchy of 
 Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of Norway, the Republic of Finland, Republic of Cyprus and the Republic of Ireland; GS the -Succursale de Paris (Paris 

       branch) which, from Brexit authorised Autorité de contrôle prudentielDay, will be by the French et de resolution ("ACPR") and regulated by the Autorité de contrôle prudentiel Autoritéet de resolution and the 
   des marches financiers ("AMF") disseminates research in France; GSI - Sucursal en España Comisión Valores (Madrid branch) authorized in Spain by the Nacional del Mercado de disseminates research in the 

  Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is authorized by the SFSA as a "third country branch" in accordance with Chapter 4, Section 4 of the Swedi Securities and Market Act (Sw. lag sh
(2007:528) om värdepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE ("GSBE") is a credit institution incorporated in Germany and, within the Single 

  Supervisory Mechanism, subject to direct prudential supervision by the European Central Bank and in other respects supervised German Federal Financial Supervisory Authority (by Bundesanstalt für
Finanzdienstleistungsaufsicht, BaFin) and Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the Eur an Economic Area where GSI is not ope

 authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af TysklandGSBE, , supervised by the Danish Financial Authority disseminates research in the Kingdom of Denmark; GSBE 
  - Sucursal en España (Madrid branch) subject (to a limited extent) to local supervision by the Bank of Spain disseminates research in the Kingdom Italia (Milan branch) to the of - SuccursaleSpain; GSBE 

   relevant applicable extent, subject to local supervision by the Bank of Italy (Banca ) and the Italian Companies and Exchange Commission (d’Italia Commissione Nazionale Società Borsa "Consobper le e la ") 
   disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branch), to a 

limited extent, subject to local supervision by the Swedish Financial Supervisory Authority ( ) disseminates research in the Kingdom of Finansinpektionen Sweden. 

General disclosures
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this on research is based current public information that we consider reliable, but we do not represent it is accurate or complete, 
and it should not be relied on as such. The information, opinions, estimates and forecasts contained herein are hereof and are subject change without prior notification. as of the date to We seek to update our 
research as may appropriate, but various regulations prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority reports are published irregular intervals of at as 

 appropriate in the analyst’s judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment banking and other with substantialbusiness relationships a 
   percentage of the companies our Global Investment Researchcovered by Division. Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our other professionals salespeople, traders, and may provide oral or to written market commentary trading strategies or our clients and principal trading desks that reflect opinions that are contrary to the opinions
expressed in this research. Our asset management area, principal trading desks and investing businesses may make investment decisions that are inconsistent with or views the recommendations expressed in this
research.

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may discuss in this report, trading strategies that reference
catalysts or events that may have a near term - impact market price on the of the equity securities discussed in this report, which impact may be directionally counter to the analyst’s published price target

expectations for such stocks. Any such trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return potential relative to its
 coverage universe described herein.as 

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act as principal in, and buy or sell, derivatives, if anythe securities or , 
 referred to in this research.

 The views attributed third party presenters to at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not necessarily reflect those of Global Investment Research and are 
not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the products mentioned that the viewsare inconsistent with 

 expressed by this report.analysts named in 

 This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an or It offer solicitation would be illegal. does not personal recommendation constitute a or take into 

account the particular investment objectives, financial situations, or needs of individual clients. consider whether any Clients should advice or this recommendation in research is suitable for their particular
 circumstances and, if appropriate, seek professional advice, including tax advice. The price and value of investments referred to the in this research and income from them may fluctuate. Past performance is not a 

 guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, 
 certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. Investors should review current options and futures disclosure 

documents which are available from Goldman Sachs sales representatives or at  https://www.theocc.com/about/publications/character risks.jsp- and https://www.fiadocumentation.org/fia/regulatory disclosures_1/fia- -
uniform- - - - - - - - - - -futures and options on futures risk disclosures booklet pdf version 2018. Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. 
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Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment Research division of GS may vary as compared to that provided to

internal and other external clients of GS, depending on various factors including your individual preferences as to the frequency and manner of receiving communication, your risk profile investment focus andand 
perspective (e.g., marketwide, sector specific, long term, short term), the size and scope of overall client relationship your with GS, and legal and regulatory constraints. As an example, certain clients may request to 

 receive notifications when research on specific securities is published, and certain clients may request that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to 

them electronically through data feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for equity securities), will be 
communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic publication to our internal client websites or through other means, as necessary, to all 

 clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. research content is redistributed Not all to our clients or available to third-

party aggregators, nor is Goldman Sachs responsible for the redistribution of our research by third party aggregators. For research, models or other data related to more one or securities, markets or asset classes
 (including related services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 10282.
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