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The Paragon of Global Production Fragmentation
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Values inside an IPhone (IPad)

Figure 1. Distribution of value for iPhone, 2010
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Figure 2. Distribution of value for iPad
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Gross versus Value Added Exports - Electrical Sector

B: Electrical and Optical Equipment Export Shares

.40
Gross exports
— — — Value-added exports
.30 o
.20 -
—_——— T T T T ——
—_—
.10 A R —_—
1995 2000 2005 2010

Sources: World Input-Output Database (WIOD) and author’s calculations. Export shares for all sectors
are for 2008.



Made in the World

> Global trade in recent years has featured gradual disintegration of
production processes across borders.

» "Made in C" labels should now be read "Made in the World"

» Every author has his/her favorite phrase to describe this
phenomenon:

slicing of the value chain

fragmentation of the production process
disintegration of production

global production sharing

delocalization

vertical specialization

unbundling

offshoring

flattening of the world
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Today's Agenda

1. Overview of what has happened in the world and why studying
value added trade has become an important (urgent) issue (Richard
Baldwin, 2013).

2. Why do we need a better measure of trade flows?

3. How to measure trade flows more accurately (in terms of value
added)?

4. The conceptual framework for measuring value added trade.

5. Facts about global value chains and value added trade (Johnson and
Noguera, 2012 and Johnson, 2014)

6. Ongoing research based on the "value added trade” research.



Why do we need alternative measures and frameworks to
study value added trade?

» Traditional trade (and trade models): mostly about producing and
exporting final goods from one nation to another nation.

> Since the early 90s: Supply-chain trade arises when high-tech
firms, usually in developed nations, combine their know-how with
low-wage labor in developing nations.

» Supply-chain is about making things internationally and trading
inputs and even tasks.

» Trade models, trade policies, and even the global governance of
trade flows (e.g. WTO) are still grounded mostly on the traditional
thinking.



Sharply declining share of G7 countries in global
manufacturing production and exports

G7 manufacturing

80%

70%

60%

50%

40%

1990,
65%

1975
1980
1985
1990
1995
2000
2005
2010

Figure | G7 post-war shares of world income, trade and manufacturing
G7 exports G7 GDP
1988,
60% - 1991 70% 67%
9
52% 65% |
50% -
60% -
40% -
55% -e195
0,
% | g
30% 50% - 55%
20% 45%
© 0 0 © N0 © 0 © 00 00 0 0 0 ©
I 0 LORK XN D I H O N X DD
R R R IR <] R R B - - =1
AN R - IR B i AR R R

Sources: WTO, World Bank an

&
a

Maddison, UNstats.

Kingdom and the United States.
> Source: Baldwin (2012)

1970

World
manufacturing
logs

1990

1970
1975
1980
1985
1990
1995
2000
2005
2010

G7 includes Canada, France, Germany, ltaly, Japan, the United



Seven risers in global manufacturing trade

Figure 2
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Three geographic clusters of manufacturing production

Figure 3 The tight geographical clustering of manufactures export swings
Change in national export manufacturing share,
1980s to 2007-08 (percentage points)
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Increasing vertical specialization across regions

Figure 4 Indirect measures of supply-chain trade from 1960s
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Decreasing shares of final-good trade across sectors

Figure 6
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Global Supply Chain Matrix (Bilateral

Figure 7 The global supply-chain matr
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Baldwin (2012) " Second Unbundling” Paper

Lindauer and Prichett (2002) reviewed the three generations of
predominant views on development policies in the 20th century.

> The first generation (1945 to 1982): governments should drive
industrialization.

> The second generation (1982 to 2002): the "Washington
Consensus”

» but then "Washington Consensus”, according to Lindauer and
Prichett (2002), fails to explain the economic success of East
Asia, especially China.

» Krugman's (1992) " Toward a Counter-Revolution in
Development Theory” highlights big push, agglomeration, and
ultimately industrialization as the necessary step for economic
development.

» Rodrik (2007) " One Economics, Many Recipes”.

> The third generation (2002 to now): features joining rather than
building a global supply chain (the second unbundling).



The 1st and the 2nd Unbundling
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What drives Second Unbundling?

» The second unbundling is less about tariffs, but more about
declining transport costs (also during the first unbundling) and ICT
costs.

Figure 8: Trade costs (left, 1870 — 2000) & ICT indicators (right, 1975-2011).
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Malaysia's failure and Thailand’s success

> 1981, the Malaysian Prime Minister Mohamed established the
state-owned Heavy Industries Corporation of Malaysia (HICOM),
which aimed at establishing a Japanese-like fully integrated
automobile industry.

» A "national car project”, Proton, was launched as a joint venture
with Mitsubishi (HICOM held 70% of the equity).

» Offshoring in the rest of the world had killed import substitution.

» After the 1997 Asian financial crisis, the government didn't take the
opportunity to deepen its 1980-era strategy. Instead, it started
re-nationalising joint ventures. )



Malaysia's failure and Thailand’s success

» Similar to Malaysia, Thailand also adopted import substitution
industrial (ISI) policies before 1980.

» The economic slowdown in early 1980s and the progressive raising
of the local content led GM, Ford, and Fiat to withdraw from
Thailand.

» Different from Malaysia, Thailand thus abandoned ISl in the 1980s.
In 1987, Japanese auto companies came in and embraced the 2nd
unbundling.

> In 1993, the Thai government implemented the " Export Promotion
Project”, providing incentives for assembling automobiles for export
(e.g., 8-year tax holidays).



Malaysias failure and Thailands success

Figure 12: Vehicles produced, Malaysia and Thailand, 1980-2004
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Conceptual Framework of Baldwin (2012)
> 3 costs (trade, transport, and coordination (communication) costs)

Figure 15: A simple supply chain.
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Poverty Trap (2012)
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» Solution? FDI?



Implications for the global governance of international
trade (messages to the WTO)

>

v

The traditional framework that focuses on tariff reduction and
final-good trade (market access) may be outdated.

The demands for new rules and disciplines governing the
trade-investment-services-IP nexus are being formulated outside the
WTO, sometimes by firms themselves.

For large countries (e.g. China) and large firms (e.g. Apple),
self-arrangement is functioning but could be socially inefficient
(generating negative externalizes on small firms and small
countries).

In short, what roles the WTO should play in the world of global
fragmentation is largely an open-ended question, though it has,
under Pascal Lamy, spent tremendous resources on research of
global fragmentation.

A fore-runner paper in this research area (Antras and Staiger -
" Offshoring and the Role of Trade Agreements” AER 2013).



Importance of Measuring DVA in Exports

» Pascal Lamy, Director-General of WTO, on “Made in the World"”
Initiative, 2011:

“Technology and new players, in particular emerging
countries, have changed the pattern of international
trade. Production processes are more and more
fragmented across firms and countries ... The nature of
trade has changed, but our trade data have not ... Many
goods are assembled in China, but their commercial value
comes from the numerous countries that precede its
assembly ..."

» E.g., Johnson and Noguera (2012) show that the US-China trade
imbalance is 30-40% smaller.



Five Facts about Value Added Trade (Johnson, 2014)

1. World value-added exports are equal to about 75% of gross exports
today, down from about 85% in the 1970-1980s.

2. Manufacturing trade is relatively smaller, and service trade relatively
larger, when measured in value added terms.

3. Across countries, value-added exports range from 50-90% of the
value of gross exports.

4. Gaps between bilateral value-added and gross exports are large and
heterogeneous across bilateral trade partners.

» the US-China imbalance in 2004 is 30-40% smaller when
measured in value added (Johnson and Noguera, 2012).

5. Changes in value-added relative to gross exports have been
heterogeneous across countries and bilateral trade partners.



Gross versus Value Added Exports - Major Sectors

Iigure 1
Sector Shares in Total World Value-Added and Gross Exports
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Conceptual framework to decompose gross trade into value
added that belongs to multiple sectors and countries

> When a good is exported from a country, the value of the good is
composed of value added from the country itself and possible many
other countries.

» E.g., an IPhone was exported from China to the U.S., about 20% is
coming from China (labor + parts), more than 20% is coming from
Korea (e.g. processor and other sophisticated components).

» Should we still treat IPhone as an exported product from China or
one from Korea?

» Answer: Neither.

» But how do we decompose the value and attribute different portions
of it to different countries?

» The exact decomposition exercise requires careful use of
input-output tables from many countries, built on the analysis
introduced by Leontief (1936).

> The key idea can be discussed using a simple example (car
production in Germany).



Conceptual framework to decompose gross trade into value
added that belongs to multiple sectors and countries

>

An increase in the demand for German cars (both at home and
abroad) will in the first instance raises the output of German car
industry.

But production of a car requires engines, braking systems, car
bodies, paint ... and various business services such as logistics,
transport, marketing, and financial services.

Thus, a unit increase in the demand for cars will increase demand
for engines, braking systems, etc. as well.

The production of these intermediate inputs and services will further
increase the demand for their corresponding intermediate inputs and
services.

Through the input-output linkage, a demand shock to German cars
will raise demand in many sectors and many countries, such as
German business services industries, the Czech braking systems
industry, and the Indian textile industry.



Conceptual framework to decompose gross trade into value
added that belongs to multiple sectors and countries

> When we know the gross output flow of a particular good (cars), we
can derive the value added of each industry by multiplying the
(gross) flow with the value-added to gross-output ratio for each
industry.

> The process repeats iteratively and spans all industries and countries
in the world.

» The question is how do we come up with a finite measure of value
added generated by a unit of final-good consumption, when
production of it generates demand for inputs, which in turn
generate demand for more upstream inputs, with the process
repeating itself infinitely?



Technical exposition

Production of final goods y to meet demand



Technical exposition

Production of final goods y to meet demand C

+ inputs used to produce them Ac

» where A is an "input share” matrix derived from a globl
input-output table.



A two-sector 10 Table
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Technical exposition

Production of final goods y to meet demand
+ inputs used to produce them

+ inputs used to produce these inputs

AZc



Technical exposition

Production of final goods y to meet demand
+ inputs used to produce them
+ inputs used to produce these inputs

+ inputs used to produce those inputs

AZc

A3c



Technical exposition

Production of final goods y to meet demand
+ inputs used to produce them
+ inputs used to produce these inputs

+ inputs used to produce those inputs

A2c

A3c

(1-A)"



The Famous Leontief Matrix

y=(1-A) "¢

> The Leontief (inverse) matrix tells us how much output from each
country and sector is required to produce a given vector of final
goods, where here the vector is total world absorption of final goods.

» To compute value added exports from a country and sector to
another country-sector, we just need to take out the corresponding
portion of the Leontief matrix (the required decomposition is
beyond the scope of this course).

> Value added export to gross export ratio (VAX) is just the
contribution of a sector from a country embedded in total exports
to another country.

> Notice that VAX ranges between 0 and infinity (e.g. for
non-tradable services, value added export can be positive while
gross export is 0, generating an infinite VAX).



Decreasing ratios of Value Added in Countries’ Exports

Figure 1: Ratio of Value-Added to Gross Exports for the World
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The decrease is across the board

Figure 3: Changes in Ratio of Value-Added to Gross Exports from 1970 to 2008, by Country
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The decrease is across the board

Figure 2: Ratio of Value-Added to Gross Exports for the World, by Sector
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Increasing Upstreamness
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Upstreamness by Country
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