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International Patent Applications in 2016-18Top 10 Firms
Tﬂp PCT applicants ¥ % kI : World Intellectual Property Organization
Huawei Technologies set a new record in the number of applications published by one

applicant in a single year.
A15. Top 50 business PCT applicants, 2016-2018

Published PCT applications

Change in
position
Ranking from 2017 Applicant

1 0 HUAWEI TECHNOLOGIES CO., LTD. China 3,692 4,024 5,405
2 2 MITSUBISHI ELECTRIC CORPORATION Japan 2,053 2,521 2,812
3 0 INTEL CORPORATION U.S. 1,692 2,637 2,499
4 1 QUALCOMM INCORPORATED U.S. 2,466 2,163 2,404
5 -3 ZTE CORPORATION China 4123 2,965 2,080
3] 2 SAMSUNG ELECTRONICS CO., LTD. Republic of Korea 1,672 1,757 1,997
7 0 BOE TECHNOLOGY GROUP CO.,LTD China 1,673 1,818 1,813
8 -2 LG ELECTRONICS INC. Republic of Korea 1,888 1.945 1.697
9 1 TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) Sweden 1,608 1,564 1,645
10 4 ROBERT BOSCH CORPORATION Germany 1,274 1.354 1.524

-y
s
=

MICROSOFT TECHNOLOGY LICENSING, LLC U.S. 1,528 1,536 1,476
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Figure 20. Who Creates Technology?

Structural composition of business R&D

Cherif & Hasanov (2019)
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GDP per capita, PPP (constant 2011 international $)
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Electrical machinery and equipment and
parts thereof; sound recorders and
reproducers; television image and sound
recorders and reproducers, parts and
accessories of such articles

23.5%

Nuclear reactors, boilers, machinery and
mechanical appliances; parts thereof

16.9%

B K IE: the Observatory of Economic Complexity

mattress supports, cushions and

similar stuffed furnishings; lamps

and lighting fittings, nes:...

4.38%

Organic Plastics and
chemicals articles
thereof
2.59%
3.31%
Inorganic... 3 '] 6 6 O/O
0.76% )
0.83
Dptic: Ceramic...
: 1.11%
Y0 L
Toys, games and -
sports requisites; " O
parts and =
accessories thereof
2.74% Lo
= %




(1979 What does China éxport? (1980) 19815

TOTAL: $16.8B

crude ga'; :.)Ilgl:t Wornfabis :ﬁ: E{ﬂ Vegetables | 0545
I 21%
Petroleum R

1.8%
0.89%  0.78%

Fabrics, Woven, of Man...

1 5% 3.0% 2.8%

Petroleum Products,...

Swine Eggs

Miscellaneous Root
and Tuber Vegetables

Refined Sugars

IIOIII-I- *'IIIIIIIIIII ITIIéll"‘ <l EEN

B K IE: the Observatory of Economic Complexity




Appendix Table Al: Sectors with Highest and Lowest Institutional Intensity

[east Institutionally Intensive Industries Most Institutionally Intensive Industries

I 2011  Meat packing plants I 3728  Aurcraft parts and equipment, n.e.c.
2 2075  Soybean o1l mulls 2 3296  Mmeral wool
3 2015  Poultry slaughtermg and processing 3 3842 Surgical apphances and supplies
4 2429  Special product sawmulls, n.e.c. 4 3565  Packaging machinery
5 2021  Creamery butter 5 3644  Noncurrent-carrying wiring devices
6 2911  Petroleum refining 6 3643  Current-carrying wiring devices
7 2026 Flud nulk 7 3482 Small arms ammunition
§ 2296  Tire cord and fabrics § 3999  Manufacturing mdustries, n.e.c.
O 2083  Malt 9 3321  Gray and ductile iron foundries
[0 2652  Setup paperboard boxes 10 2451 Mobile homes

Levchenko (2007) -
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FIGURE 1. Estimated Renewable Share of Total Final Energy Consumption, 2018 REN21 (2020)

Nuclear energy
L%

79 9Cy Traditional
. = 6.9% biomass Wind/solar/biomass/
Fossil fuels geothermal/ocean power
Biofuels for
transport
Modern
11.0% renewables
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—\ Hydropower
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. TABLE R2. Renewable Power Capacity, World and Top Regions/Countries?, 2019

REN21 (2020)

World b
GW GW
@ Bio-power 139 48 44 22.5 16.0 10.8 8.9 4.3 /.9
@ Geothermal power 13.9 0.1 0.9 ~0 2.5 0 ~0 0.6 0
@ Hydropower 1150 530 131 326 80 45 5.6 22 1.9
@ Ocean power 0.5 o 0.2 0 0 0 o 0 ~0
@ Solar PVe 627 256 132 205 76 43 49 63 13.4
@ Concentrating solar
thermal power (CSP) 6.2 1.1 2.3 0.4 1.7 0.2 0 0 O

e Wind power 651 292 192 236 106 38 61 3.9 24

2,588 1,127
Total renewable
power capacity 1,438 597 371 464 202 92 119 72 45

(not including hydropower)




FIGURE10. Estimated Renewable Energy Share of Global Electricity Production, End-2019
REN21 (2020)

electricity

79 T, 4 o B R 7 A R
Non-renewable 1990 2018

Renewable

electricity K HE 80% 71%

5 9% Wind
0 : power
1?94 I 7K H, 20% 17%
ydropower
7 A%
28% Solar PV 7];/< % 0
L
g

22% Bio-power A 3} 5%

Geothermal, CSP
04% and ocean power }ZK ]35 ﬁ[é / ,ﬁ\if)@ 3%

Note: Data should not be compared with previous versions of this figure
due to revisions in data and methodology. Source: See endnote 211 for this chapter,
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FIGURE 29. Solar PV Global Capacity, by Country and Region, 2009-2019
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Upstream Production Sivazath 2018) Downstream Markets

Polysilicon Ingot/Wafer  Cell Module/Panel SO VTR i 4
4 - A 4 Utility-scale Commercial
I and Industrial

Production equipment Residential
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E W5 SR Acemoglu et.al. (2016)

0-35 0.25
0.30 jmmmmmm e
0.95 * 0.20
0.20 0.15
0.15
0.10
0.10

AED J K,\m 0.05 - == Dirty Innovation
0.00 \ —— Clean Innovation
0.00

0 0 10 20 30 40 50 60
Initial Productivity Gap 0 50 100 150 200

Number of Years
Fi6. 3.—The distribution of initial productivity gaps between clean and dirty technolo-

gies across product lines. A positive number indicates the dirty technology having the lead. Fic. 4 —Innovation rates under laissezfaire




“EA7 Tk Acemoglu etal. (2016)
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Fic. 6.—Optimal policies (carbon taxes and research subsidies) under baseline pa- * * o
pameters: Fic. 7.—Innovation rates under optimal policies



H o =45 DA %I Melitz Model Melitz & Trefler (2012)

A: Cost, Price B: Profit

#

Operating profit

/

P

Cost, Price
Profit

MC,

|

MC,

Net profit

s i

Quantity Marginal Cost (MC)



H 75 MWL S IR Melitz Model

A: Shift in a firm'’s residual curve with international trade

Price

More competition ~ *
(market size fixed) .

Combined effect of bigger
market size and more competition

o
=y
-y
bl
n._-.
-y
ey

D

Quantity

Melitz & Trefler (2012)

B: Shift in operating profit with international trade

‘; Operating profit
]

Profit

< > 5 >

Winners Losers

Marginal Cost (MC)



Brandt et.al. (2017)

WTO X o E Ak 8 2 v

AR By 8] ok A

AR Y PR A, 38 T markup  (price/mc)
#5 7 A X (more productive new entrants)
F AR 3 4 d0 K Bt

1% T markup , B 5% 4 5 B E O

%%%%% 7 éfiﬁ (more productive incumbents)
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Aghion et.al. (2015)

New
product
Index  Index  Index Final share in
subsidy interest  tartff  TFP_OP  Public ~ Foreign  sales
[ndex_subsidy l
[ndex tax —0.0047
[ndex_interest —0.0248 —0.0087
Final goods tariff —0.0373 -0.0113 -0.016 l
TEP_OP 0.0275 —0.0106 —0.118 l
Public 0.0418 —0.0679 0.0344 0.142 —-0.19 l
Foreign 0.0116 0.0821 00529 0.152 -0.16 1
New product share in 0.109  -0.0021 -0.0523 -0.037 0.0489  0.0728 —0.0034 l

sales
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Figure 1

US Research and Development as a Share of GDP, by Source of Funds: 1953-2015

Bloom, Reenen, Williams (2019)
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Imbs & Wacziarg (2003)

Ginl

> K00 5800 2.200 11.800 14,8300
Income Midpoint

FicureE 2. EsTIMATED CURVE (NONPARAMETRIC )—{(31IINI
INDEX—UNIDO 3-DI1GIT EMPLOYMENT IDAaTaA
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Imbs & Wacziarg (2003)

Gini

071
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(.70

{169 1
1,201

China

1326 1352

GDP per capita

USA

m—— e —— I I

4832 15440 16570 17,710

(1DP per capita
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Entrepreneurship?

Entrepreneurial State?

Entrepreneurial Officials? (in government)

Entrepreneurial Bankers? (in government)
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