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Labour costs in China are still moderate ?
Minimum wages in Asia in USD per month as of September 2016 (highest prevailing minimum wage)
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Smart manufacturing is high on the agenda ?
Political organisations behind Made in China 2025
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Industrial policy for technological progress @
The main targets of Made in China 2025

Indicators 2013 | 25 2020 | 2025
Innavation

Share of RED spending of operating revenue {in %) 088 | 095 | 126 1.68
[nvention patents per 100 million CMY total revenue - 036 | 044 - 07 1.1
Quality

Quality competitiveress index® 831 B35 | B45 | BGS
Crowth of industrial value-added (in %) o7 0.9 74 ==}
Productivity growth (in %, annual average) 73 b5 75 6.5
Digitisation of Industry

Broadband internet (penetration in %) 37 50 70 g2
Use of digital design tools in RED (peretration in %) 52 58 72 84
LIze of numearical control machines in key production processes - £f 43 - 50 G
{penetration im %)

Environmental Protection

Decragse inindustrial enesgy intensity (in % comgared 10 2015) - - -18 -34
Decrease in COZ emission intensity {in % compared 1o 2015) [ - - | -2z -40
Decrease in water usage intensity (in % compared to 2015) - - -23 -41
Reuse of salid industrial waste (in % of total waste) | o2 G55 . 73 79

Key technologies targeted by Made in China 2oz2g
* New generation information techralagy

+ High-end computerised machines and robots
* Space and aviatian

= Maritime equipment and high-tech ships

* Adhvanced railway transportation equipment
+ New energy and energy-saving wehicles

* Erergy equipment

= Agricultural machines

* New materials

* Biopharma and high-tech medical devices

K S ERGH R
“EBRM+” X Refl i AR H

I BUR IEAEXT < EfIE 20257 Hee L HARAD BRI+ TR EET HE
Bo CHIRM R HAR G I 2 B BB 2 T AL 2 B A TR, e R B AR
SR A RSO A WU IE T S REORTT R, B R RGeS . ¢ B
BRI+ RN TIRTHAHR Tk A, BfE SR KRB, MZAT T

19



55 . S MG 20257 A CHIRM 7 A EEEY, (HARE T E KR
RE A 3 (1) 2 2 AR

A

5 EfE 20257 B BT RIESARAR S BRI LAl 32 3 g kA
BTN F R E AT E SALIBAE 2014 3R 1 “ BB+ MBS, Zrdim B
ERXATHRIF A 2015 TARMR A o TLHRMI VAT “ TR+ Mg . SEt 5
WAHE, MAETRBUTE, FEZORREBEER 52 5T S X T .

2.3 FEHEHRREABN

o 2] i 3 MU B A P M TEUR ) B 256 H s e SRR EL AN E 11 B AR A3
N R3Z T Y o B AR B AR o A [ s Bk T [ e skl A
PAFIOLBIEATHHR T 5 B HNHRIE A A1 38 438 1 g

BRSPS AR BARE AN EfliE 20257 » WNIRETA, XAt
RI5EiE 1 “ 55 R B R AR O BOR « $ETF b B B RE AN ST M A R RE
FERA . SMEVER) . TR 5 E AT TV 24 A0 K s (24,
W CHEAIHT M R XA REAE SO A AE . AR SR K
JEANAE HITH BN LA BB TR . TP a8 AF. B ehliE AR 7% 55 H &
7 i DA

“rr [ i iE 20257 R 32 BSOS A R AR AR H R, Herpz —
eI F ] A B o A ik A 2L RS A R B LA iU FR [ Y T 7 40 AR v 2 70%
SR, —HERNTE R E T AR (A ERIE 20257 SRBEISEAR M EL IET) A
XA EHRSEH T HARKI T 40 40 H br

TAGHRIEMRA RIS A LA R o ZAITTERR, P EH]IE 2025 <540
WHARME K" WEIRZ B, » £ DRFARSCR, 48 4 E TR T
RENTANEERE 400 A7 22 et , B BORE L. A, SRS e il 7
B, UK A B BUA BUEL

N T IRE S e WTO RIS S5 A3 SR STARER AN [ A7 BN LA A5 P B el
FEITFEHR . H 7B S B oA s A N A His. HATN
1k, A BURFIE AN B B B SR BURE A AT SRR, B A [ IEAE i a7 4R TR
A L N E be o 28 B SRR S TS B KR, R e i B A+
Hbr, ZA5HEAER N,

20



o ] 8 — Rk P b BSCHRAE FH T32 B AS [ i R SEBLA = H A o o [ BURF AL
o 7 i DLHESS AR B A 1IN B 7 s S, — e R _EALAS A\ S0 2
IRt BUFSCRAA AR HLAS Tl & b B olb BEAT LR B e AR AL A 0T
A E ] 2 R S < ) 2 AR DML AV ) BB R o A HAM AT, BURFX
B A Al S A SR i3, BlnME BEARIT L. 2%, BUFEE XA LN ER
L ZR, St~ S 26 F, 10 XRE L.

5.« GG 20257 FEACH bR
L A TS A R B E TR (%)

Made in China 2025 aims at substitution t;;

Semi-official targets for the domestic market share of Chinese products (in per cent)

2020 = 2025
New energy vehicles |-|
High-tech ship components --
Mew and renewable energy equipment --------
Industrial robots I
High performance medical devices --|
Large tractors above 200 hp and harvesters ] ]
Mobile phone chips .|
Wide-body aircrafts |l

0 10 20 30 40 50 60 70 8O 90 100

Source: Expert Commission for the Construction of a Manufacturing Superpower
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China pushes industrial upgrading t?
Key decisions for the implementation of Made in China 2025 regarding smart manufacturing

Made in
LEEdEIShiD China 2025 .
level = . -_ —
Opinions Internet P Opinions on
12th Five-Year E"CI"""_:I Plus Building Manufacturing
Plan for Smart omputing Nationa Innovation
- . Manufacturing Champions  Centres
I"III‘IISTI:::: - = = i = 4 =i -—p
Position paper ndustria Plan Development Plan for
on digitising the Robots for the Robotics Industry
industry Development Plan  3D-printing Standardisation Guideline for Service-
Framework Oriented Manufacturing
T - e
Eec Ceee Smart Manufacturing Made in China Smart Manufacturing
Demonstration Projects 2025 Technology Demonstration Projects
Roadmap
2012 2013 2014 2015 2016

Source: MERICS research
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The “robat craze” of China's local governments @
China's new lecal rabat industrial parks nisk 1o create overcapacities

Tagets for industrial output of local rabat hubs (in billion CHYY until 2020

$0-25 & nodata
& 25-50
®50-75
& ovar 75

New Town

More robots than needed
Local tagets for roDot industry e eeds actual dermand (in Dilion CNY) urtil 2020

Estimated size of

targ
local governments for the robot Industry  China's robat market
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Made In China 2025: replacing forelgn smart manufacturing technology t’

Goals for the domestic market share of various Chinese smart manufacturing products (in per cent)
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China’s tech suppllers recelve generous subsldles t@

Size of reported government subsidies as percentage of total operational revenue in selected enterprises
for robotics, industrial software and digitised machine tools
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Increasing Innovation In Industry 4.0 In China t@
Patent families (priority applications) for Industry 4.0 technologies at national patent offices (2006-2016)
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China’s Innovation In Industry 4.0 focuses on robots, Industrial communication and sensors t’
Mational patent families (priority applications) by technology (process and use patents not incuded)
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Traditional industrial robots |
Wireless sensor networks |
Smart sensors & embedded systems I
Information security | [ |
Cloud & big data |

Advanced robots
0 200 400 600 800 1,000 1,200

© MERICS

Source: Fraunhofer [AQ

ZHERSRYRE: Fraunhofer TA035

42



o LA S KB 0 1 s B BE RIS A B Cuse case) JFR. w4
VA TR T b S 8RB 2 B BOR B3 5 T AR A B AR TE A ek 1K
—BET: XTI A R 5 e R R R R, TS EAE E G 2
20% .

Tk 4. 0 R [ R o NEVRIRZ . SR, RS ECE A e AR IR
IS BIFTERSEE . — ok, oA KRB E R TR ), #8735 A
FREBUFBERIIRER I, TR BT, MIE SR EAEM . Lok, HEVFZ
Xt Mb 4. 0 AL (18 L A AR AP B 52 R st £ o AT, AT 3R 52 3 e 25
B

5.4 EFHAE KRR KBRS

ARKIUEE, o B AP R (1) BB BE TR AN e 2R, o [ Ak AR
FEE A BARFE LT A R ISR D A SE B2 gl R BUG H Fr i iRt
FEBOIG B 0o M ] A3 AR B 77 22 1) 8 22 L i DR ) 40K, R 7 R R R 5 SRR A
WY (1o AEIXEEUE, AR IRAGXHEAMIF I BUA SCRF . Hlas AL Hlds ARz
AR SRR L AR RO Al AE 2025 4F 2 B E Br Tl AR AR R AR
o

AV 2 U A R BEBORFe AL . i, EA5 A1 24 =] 1 A B 58 A HoR T
i, SAME N F AR UL ARRS SN ERT AN G355 mf BB AR R 5K
BORTRAMAS G IL T HAE AW 58 o A8 Tl B 508 it e O AU A1 52
AR AT LU RS [ PSS (18 RIRANE AR AR AT o F [ Xt R ey AR 7 b AT
REFIE ML R P ARG K (L2 6 &) (BIE 36)

5.5 458

[ e &L I R BIE T (LR S0 R, P EAN TR EE ) (R
6) o fHsZ, —Lrf E VR RO T HLEs AT 3D T ENSEROR G A 71
SeF o HME A F 5K T S AR AE AR OR SRR R /o P A R
A E SR

AR (10 T L ATURE SR P USRS It A R DA S 25 R BR (B AR ) D€ o 81
an, TN T SR BRI TE Bt 3D 4T B A A I8 R AL a8 N RIS 2 .
SR, REAAEBORZE, R PLEE N 2 71R b b B 3R A SE AR A A
I B 58 4+ 77 o X2 KON B 15 AV R 2 DIAR 5C R A0 R A 2R e e e S8
SR AR o

43



R 6 NABARFURHIE AL EEE

Technology catch-up varles between technologles
Characteristics of technology gap and development for industrial robotics, industrial software and 30 printing

Industrial robats Industrial software 30 printing
Technological maturity High High Low
Technology gap High High Medium
Foreign market dominance High High Medium
Policy support Very High High Medium
Prospects for catch-up Medium Low High
Scope of international tech- High Medium Medium

nology acquisition
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China Is the largest robot market

Shipments of multipurpose industrial obots in select countries (in units)
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Chinese robot manufacturers depend on foreign suppliers for key components ?
Cost structure and sources for essential parts

Cost structure of a
typical Chinese robot
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Huge demand for industrial software t?

Industrial software market development in China (in billion CNY)
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Figure 1: Anchor Currency Selection Process
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Table 1: Classifying the Unclassified Anchors with Supplementary Indicators

Country Years Fine ERA Indicators
(anchor) Classification
Brazil (USD) 2001- 12 94% of exports and 84% of imports in USD. 90% of PPG
debt in USD. Anchored to USD before the 2000s.
Canada (USD)  2001- 12 70% of exports and 75% of imports in USD. Debt in
domestic currency. Most recently anchored to USD.
Chile (USD) 2008- 12 No data available on invoicing, but given the large share

of copper in exports and the denomination of
international copper prices in USD, the lion share of
exports are likely denominated in USD. Algorithm
anchors the CLP to the USD as recently as 2008.

Colombia 2008- 12 Close to 100% of invoicing in USD and close to 100% of

(USD) public debt in USD. Algorithm classifies a dollar anchor
as recently as 2008.

Iceland (USD)  2001- 10 Very diversified invoicing between USD, GBP and EUR,

but with USD the largest share. Central bank FX reserves
diversified with USD the largest close to 50%.

India (USD) 2012- 10 86% of exports and 80% of imports in USD. 80% PPG
debt in USD.
Israel (USD) 2005- 10 Approximately 70% of exports and imports denominated

in USD. Over 60% of Bank of Israel reserves in USD.
Most recently anchored to the USD.

Korea (USD) 1999- 12 Anchored to the USD in the 1990s. Other data
unavailable.
Latvia (EUR) 1998- 10 Diversified invoicing, with EUR the majority at
2001 approximately 50% of imports and exports. The country
was in transition to joining the Eurozone.
Turkey (USD) 1998- 10 (until Diversified invoicing with the majority in USD. Foreign
2000) currency public debt is 60% in USD and 40% in EUR.
and 12
(from 2003)
Uruguay (USD)  2009- 10 Anchored to the USD until the late 2000s. Other data
unavailable.
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Figure 2. Exchange Rate Arrangement Classification Algorithm
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Table 2: Fine and Coarse De Facto Exchange Rate Arrangement Classification

The fine classification codes are:

(=3} LV QN —N VS I 6

=l

10

12
13
14

15

No separate legal tender or currency union

Pre announced peg or currency board arrangement

Pre announced horizontal band that is narrower than or equal to +/-2%

De facto peg

Pre announced crawling peg; de facto moving band narrower than or equal to
+-1%

Pre announced crawling band that is narrower than or equal to +/-2%

or de facto horizontal band that is narrower than or equal to +/-2%

De facto crawling peg

De facto crawling band that is narrower than or equal to +/-2%

Pre announced crawling band that is wider than or equal to +/-2%

De facto crawling band that is narrower than or equal to +/-5%

Moving band that is narrower than or equal to +/-2% (i.e., allows for both appreciation and
depreciation over time)

De facto moving band +/-5%/ Managed floating

Freely floating

Freely falling

Dual market in which parallel market data is
missing.

The coarse classification codes are:

S T S TR % T O T s O N T s T e

[= LV, I <N U

No separate legal tender

Pre announced peg or currency board arrangement

Pre announced horizontal band that is narrower than or equal to +/-2%
De facto peg

Pre announced crawling peg

Pre announced crawling band that is narrower than or equal to +/-2%
De factor crawling peg

De facto crawling band that is narrower than or equal to +/-2%

Pre announced crawling band that is wider than or equal to +/-2%

De facto crawling band that is narrower than or equal to +/-5%
Moving band that is narrower than or equal to +/-2% (i.e., allows for both appreciation and
depreciation over time)

Managed floating

Freely floating

Freely falling

Dual market in which parallel market data is
missing.
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Table 3: Countries with Inflation Targets and Their De Facto Exchange Rate Arrangements

Country Start date Exchange rate arrangement

Armenia, Republic of January 2006 +/-2% crawling band. US dollar.

Australia June 1993 Freely floating

Brazil June 1999 Managed floating

Canada February 1991 Managed floating

Chile September 1999 Managed floating

Colombia October 1999 Managed floating

Czech Republic December 1997 +/-2% band. Euro

Ghana May 2007 De facto crawling peg and later +/-2% band. Large
devaluations and nearly freely falling.
Managed floating since December 2010.

Guatemala December 2005 Crawling peg

Hungary June 2001 De facto crawling band +/- 2% since 2009. Euro.
Broader band prior.

Iceland March 2003 Managed floating.

Indonesia July 2005 De facto crawling band +/-2 to 5% range,
depending on the sub-period considered. US dollar.

Israel June 1997 Managed floating

Korea, Republic of April 1998 De facto moving band +/-2 to 5% range, depending
on the sub-period considered.

Mexico December 2001 Managed floating

New Zealand December 1989 Managed floating

Norway March 2001 De facto moving band +/-2%. Euro.

Peru January 2002 De facto crawling band +/-2%. US dollar.

Philippines January 2002 De facto crawling band +/-2%. US dollar.

Poland December 1998 De facto crawling band +/-2 to 5% range,
depending on the sub-period considered. Euro.

Romania August 2005 De facto peg since 2012. Euro. De facto crawling
band, 2-5%, depending on sub-period.

Serbia January 2009 De facto crawling peg. Euro.

South Africa February 2000 Managed floating

Sweden December 1995 De facto moving band +/-2% since 2008. Euro.

Thailand May 2000 De facto Moving band +/-2%. US dollar.

Turkey January 2006 Managed floating

United Kingdom October 1992 Freely floating since January 2009. Moving band,

Memorandum items:
Number (share) of IT cases with
more flexible arrangements (Coarse

grid 3-4)

17 (63%)

+/-2%. Euro earlier subsample.

Australia, Brazil, Canada, Chile, Colombia,
Iceland, Israel, Korea, Mexico, New Zealand,
Norway, South Africa, Sweden, Thailand, Turkey,
United Kingdom, and Ghana more recently.

Number (share of IT cases with least 10 (37%) Armenia, Czech Republic, Guatemala, Hungary,
flexible arrangements (Coarse grid Indonesia, Peru, Philippines, Poland, Romania, and
1-2) Serbia
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Figure 3. The Geography of Anchor Currencies, 1950 and 2015
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Sources: Currency Yearbook, various issues, International Monetary Fund, International Financial Statistics, Pick
and Sedillot (1971), Reinhart and Rogoff (2004) and sources cited therein.
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Figure 4 Post-World War II Major Anchor Currencies
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Sources: The Conference Board Total Economy Database, International Monetary Fund International Financial
Statistics, Reinhart and Rogoff (2004) sources cited therein, and authors’ calculations

Note: The Country Chronologies that supplement this paper show the evolution of the anchor currency on a country-
by-country basis.
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Table 4: Markers of a Reserve Currency
(figures for 2015, unless otherwise noted)

Anchor measure or criteria: US dollar Percent
Share of countries with a US dollar anchor in their exchange rate arrangements 62
Share of world’s reserves (excluding gold) in US dollars 65

Share of developing country external debt denominated in US dollars. (This does not include debt 64
owed to China that are denominated in US dollars)

Trade invoicing “index” 69
Memorandum item:

Share of the US in world GDP 18
Anchor measure or criteria: Euro Percent
Share of countries with a euro anchor in their exchange rate arrangements 28
Share of world’s reserves (excluding gold) in euro 20
Share of developing country external debt denominated in euro 13
Trade invoicing “index” 55.5
Memorandum item:

Share of the Eurozone in world GDP 11.8
Share of France and Germany in World GDP 5.6
Anchor measure or criteria: UK pound Percent
Share of countries with a pound anchor in their exchange rate arrangements Nil
Share of world’s reserves (excluding gold) in pounds 4

Share of developing country external debt is denominated in pounds Less than 1
Trade invoicing “index” 8.5
Memorandum item:

Share of UK in World GDP 2.7
Anchor measure or criteria: Japanese yen Percent
Share of countries with a yen anchor in their exchange rate arrangements nil
Share of world’s reserves (excluding gold) in euro 4

Share of developing country external debt is denominated in euro 6
Trade invoicing “index™ 9.6
Memorandum item:

Share of Japan in World GDP 5

Sources: The Conference Board Total Economy Database, Gopinanth (2015), International Monetary Fund
International Financial Statistics, Reinhart and Rogoff (2004) sources cited therein, World Bank, and authors’
calculations.

Note: The Country Chronologies that supplement this paper show the evolution of the anchor currency on a country-
by-country basis. GDP in millions of 1990 US$ (converted at Geary Khamis PPPs)
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Figure 5. The Geography of Exchange Rate Arrangements, 1950 and 2015
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Sources: Currency Yearbook, various issues, International Monetary Fund, International Financial Statistics, Pick
and Sedillot (1971), Reinhart and Rogoff (2004) and sources cited therein.
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Figure 6. De Facto Exchange Rate Arrangements, Coarse Classification, 1946-2016:
Share of (independent) countries in each group

Groups 1 and 2: Less flexibility, primarily nominal exchange rate anchors
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Figure 6 (concluded) De Facto Exchange Rate Arrangements, Coarse Classification, 1946-2016:
Share of (independent) countries in each group

Groups 5 and 6: Flexibly unstable: Anchorless

Percent
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Sources: International Monetary Fund International Financial Statistics and Exchange Arrangements and Exchange

Restrictions, Reinhart and Rogoff (2004) sources cited therein, numerous detailed country sources listed in the Data
Appendix, and authors’ calculations.
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Figure 7. De Facto Exchange Rate Arrangements, Coarse Classification, 1946-2016: Arrangement
Categories as Shares of World GDP

Groups 1 and 2: Less flexibility, primarily nominal exchange rate anchors
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Figure 7 (concluded) De Facto Exchange Rate Arrangements, Coarse Classification, 1946-2016:
Arrangement Categories as Shares of World GDP

Groups 5 and 6: Flexibly unstable: Anchorless
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Sources: International Monetary Fund International Financial Statistics and Exchange Arrangements and Exchange
Restrictions, Reinhart and Rogoff (2004) sources cited therein, numerous detailed country sources listed in the Data
Appendix, and authors’ calculations.

Figure 8: Share of World GDP by Exchange Arrangement: [lzetzki, Reinhart and Rogoff (2016) and IMF
(2014)
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Figure 9. Share of Independent Countries with Dual, Multiple, or Parallel Exchange Rates,

January 1950-September 2016
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Sources: International Monetary Fund International Financial Statistics and Exchange Arrangements and Exchange
Restrictions, Reinhart and Rogoff (2004) sources cited therein, and authors’ calculations.

Note: The Country Chronologies that supplement this paper show the evolution of the anchor currency on a country-
by-country basis and whether a system of dual, multiple, or parallel exchange rates was in place. The number of
countries increases from 72 in 1946 to 184 in 2016.
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Figure 10: World Reserves minus Gold (US dollars) as a percent of US GDP (Principal anchor currency
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Figure 11: Exchange Rate Arrangements and Capital Mobility, 1946-2016

20 1 Share of countries with less flexible

80 - mem—n exchange rate regimes e e
Pl N » - - - - \
U4 \ ’ by

70 ’ \ -
60 - v TTEses ~ ’
50 A
40 -
30 A

20 - Share of countries with

10 | dual/multiple/parallel exchange rates

0 LI I I B O O O D O I O N O B B B O B

1946 1956 1966 1976 1986 1996 2006 2016

Source: The authors, based on Figures 6 and 8.

Reinhart, Reinhart and Trebesch (2016)F§H, 2000 4=H. & #2117 H
55 THT I v K PR P it A s RIS PR B AR RN o S, R L 263 A S AN R A 4o
WK 10 frow, XWFRRE ST A PSS ERRE 1T, THiiEix—E
B R ERTEAM R . XML DA, S XL XAE Levy
Yeyati, Sturzenegger and Guzman’ s (2013) &z F A T L,

fili g+ IR B AT ERE I AL B R E A ST 80 Rk E
IR 22 B R B 22 3 42 23— AN S [ B i 45 (1 7 O TR 3

95



Figure 12: Reserves and Two Sides of the Impossible Trinity, 1950-2015
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Figure 15: The Shifting Distribution of World GDP, 1950-2015
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Figure 16: Measures of the Role of the Dollar and US Economy in a Global Context, 1950-2015
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Sources: The Conference Board Total Economy Database, International Monetary Fund International Financial
Statistics, Reinhart and Rogoff (2004) sources cited therein, and authors’ calculations.

Note: The Country Chronologies that supplement this paper show the evolution of the anchor currency on a country-
bv-countrv basis.
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Figure 17: Measures of the Role of the French Franc, Deutschmark (1950-1998), and Euro (1999-201
and French and German Economies in a Global Context
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Statistics, Reinhart and Rogoff (2004) sources cited therein, and authors’ calculations.
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Figure 18: Measures of the Role of the UK Pound and the UK Economy in a Global Context, 1950-2015
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Figure 19: Measures of the Role of the Yen and the Japanese Economy in a Global Context, 1950-2015
Share of countries measure
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