
Advanced Topics in Trade
Lecture 8 - Global Supply Chains and Value Added Exports

Heiwai Tang - SAIS

April 1, 2014



The Paragon of Global Production Fragmentation

 

 

 



Values inside an IPhone (IPad)

 5 

Figure 1. Distribution of value for iPhone, 2010 

 
 

Figure 2.  Distribution of value for iPad 

 
 

The role of China 

 

It is a common misconception that China, where the iPad is assembled, receives a large share of 

money paid for electronics goods.  That is not true of any name-brand products from U.S. firms 

that we’ve studied.  The breakdown of value in these two iconic Apple products shows why. 

First, our assignment of profits (which exclude wages paid) to first-tier suppliers is based on the 

location of their corporate headquarters.  There are no known Chinese suppliers to the iPhone 

I Source: Dedrick et al. (2011)



Gross versus Value Added Exports - Electrical Sector

Robert C. Johnson     137

Figure 4
Sector-Level Export Shares for China

Sources: World Input-Output Database (WIOD) and author’s calculations. Export shares for all sectors 
are for 2008.
Note: “Agriculture” means agriculture, hunting, forestry, and fi shing.
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Made in the World

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

I ”Made in C” labels should now be read ”Made in the World”

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

I slicing of the value chain
I fragmentation of the production process
I disintegration of production
I global production sharing
I delocalization
I vertical specialization
I unbundling
I offshoring
I flattening of the world



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?

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

I 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.

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

I 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
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Figure 1	 G7 post-war shares of world income, trade and manufacturing
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 Sources: WTO, World Bank and Maddison, UNstats.

Figure 2	 Seven risers and seven losers: Manufacturing reversal of fortunes
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Notes: Left panel show share of world manufacturing GDP, seven risers are China, Korea, India, Turkey, Indonesia, Thailand and 
Poland; seven losers are G7; middle panel plots global shares of 6 of the 7 risers; right panel shows manufacturing GDP (2005 USDs) 
of China and the G7.
Source: UNSTAT.org.

Figure 3	 The tight geographical clustering of manufactures export swings
Change in na�onal export manufacturing share, 
1980s to 2007-08 (percentage points)

Philippines 59 
Mexico  46 
China  44 
Malaysia 42 
Thailand 40 
Sri Lanka  35 
Turkey 29 
Morocco 28 
Bangladesh 23 
Poland 20 
Pakistan 18 
Hungary 17 
US  10 
Romania 9 
Netherlands 7 
UK  5 
India 5 
France 5 
Spain 5 
Italy -1 
Portugal -1 
Korea -2 
Canada -2 
Germany -2 
Japan -5 

Note: World Databank data for all nations with 1) population over 5 million, 2) manufacturing export share over 50% in 2007-08, 
3) at least 90% data coverage for 1985 to 2008. 
Source: Baldwin and Lopez-Gonzales (2012).

I G7 includes Canada, France, Germany, Italy, Japan, the United
Kingdom and the United States.

I Source: Baldwin (2012)



Seven risers in global manufacturing trade
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Notes: Left panel show share of world manufacturing GDP, seven risers are China, Korea, India, Turkey, Indonesia, Thailand and 
Poland; seven losers are G7; middle panel plots global shares of 6 of the 7 risers; right panel shows manufacturing GDP (2005 USDs) 
of China and the G7.
Source: UNSTAT.org.

Figure 3	 The tight geographical clustering of manufactures export swings
Change in na�onal export manufacturing share, 
1980s to 2007-08 (percentage points)

Philippines 59 
Mexico  46 
China  44 
Malaysia 42 
Thailand 40 
Sri Lanka  35 
Turkey 29 
Morocco 28 
Bangladesh 23 
Poland 20 
Pakistan 18 
Hungary 17 
US  10 
Romania 9 
Netherlands 7 
UK  5 
India 5 
France 5 
Spain 5 
Italy -1 
Portugal -1 
Korea -2 
Canada -2 
Germany -2 
Japan -5 

Note: World Databank data for all nations with 1) population over 5 million, 2) manufacturing export share over 50% in 2007-08, 
3) at least 90% data coverage for 1985 to 2008. 
Source: Baldwin and Lopez-Gonzales (2012).

I Source: Baldwin (2012)
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Notes: Left panel show share of world manufacturing GDP, seven risers are China, Korea, India, Turkey, Indonesia, Thailand and 
Poland; seven losers are G7; middle panel plots global shares of 6 of the 7 risers; right panel shows manufacturing GDP (2005 USDs) 
of China and the G7.
Source: UNSTAT.org.

Figure 3	 The tight geographical clustering of manufactures export swings
Change in na�onal export manufacturing share, 
1980s to 2007-08 (percentage points)

Philippines 59 
Mexico  46 
China  44 
Malaysia 42 
Thailand 40 
Sri Lanka  35 
Turkey 29 
Morocco 28 
Bangladesh 23 
Poland 20 
Pakistan 18 
Hungary 17 
US  10 
Romania 9 
Netherlands 7 
UK  5 
India 5 
France 5 
Spain 5 
Italy -1 
Portugal -1 
Korea -2 
Canada -2 
Germany -2 
Japan -5 

Note: World Databank data for all nations with 1) population over 5 million, 2) manufacturing export share over 50% in 2007-08, 
3) at least 90% data coverage for 1985 to 2008. 
Source: Baldwin and Lopez-Gonzales (2012).

Source: Baldwin (2012)



Increasing vertical specialization across regions
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Figure 4	 Indirect measures of supply-chain trade from 1960s
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Figure 5	 Re-imports and re-exports in factory North America: US, Canada and Mexico
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 Source: Baldwin and Lopez-Gonzales (2012).



Decreasing shares of final-good trade across sectors
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Figure 6	 Final-good share of production and world export shares by sector
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Figure 7	 The global supply-chain matrix, 2009
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Global Supply Chain Matrix (Bilateral)
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Figure 6	 Final-good share of production and world export shares by sector

0% 10% 20% 30%

Non-metallic…
Mining

Basic metals &…
Wood & related

Rubber & Plas�cs
Paper & related

Chemicals &…
Fuels

Ag & related
Elect & Opt'l equip

Tex�les & related
Transport equip
Machinery, nec

Leather &…
Manufacturing,…
Food & related

All services

Total world
export
shares '09

0% 20% 40% 60% 80%

Non-metallic…
Mining

Basic metals &…
Wood & related

Rubber & Plas�cs
Paper & related

Chemicals &…
Fuels

Ag & related
Elect & Opt'l equip

Tex�les & related
Transport equip
Machinery, nec

Leather &…
Manufacturing,…
Food & related

All services

World
final
share, '09

World
final
share, '95

Source: Baldwin and Lopez-Gonzales (2012).

Figure 7	 The global supply-chain matrix, 2009
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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.

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

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

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

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

I Rodrik (2007) ”One Economics, Many Recipes”.

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



The 1st and the 2nd Unbundling

11 

 

2.1. Steam revolution and the 1st unbundling 
When clippers and stage coaches were high-tech, few items could be profitability shipped 
internationally. This forced the geographical bundling of production and consumption; each 
village had to make most of what it consumed (central illustration in Figure 7). Steam power 
changed this by radically lowering transport costs (Figure 8, left panel).  

 Railroads and steamships made it feasible to spatially separate production and 
consumption.  

 Once the separation was feasible, scale economies and comparative advantage made it 
inevitable.  

This was globalization’s 1st unbundling. Trade theory was developed to understand its 
economic impact. 

The 1st unbundling created what might seem to be a paradox – production clustered into 
factories and industrial districts even as it dispersed internationally (Figure 7). The paradox is 
resolved with three points: i) cheap transport favoured large-scale production, ii) such 
production is very complex, and iii) close proximity lowers the cost of coordinating 
complexity. Consumption clustered in cities for reasons that do not concern this paper. 

 

Figure 7: Steam & 1st unbundling and ICT & 2nd unbundling. 
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Source: Baldwin (2011). 

 

Figure 8: Trade costs (left, 1870 – 2000) & ICT indicators (right, 1975-2011). 
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Notes: Trade cost measure (left panel) estimated from gravity equations. Source: Jacks, Meissner, and Novy 
(2011). ICT indicators (right panel). Source: WDI for phone and internet users; www.isc.org for internet hosts.  



What drives Second Unbundling?

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

11 

 

2.1. Steam revolution and the 1st unbundling 
When clippers and stage coaches were high-tech, few items could be profitability shipped 
internationally. This forced the geographical bundling of production and consumption; each 
village had to make most of what it consumed (central illustration in Figure 7). Steam power 
changed this by radically lowering transport costs (Figure 8, left panel).  

 Railroads and steamships made it feasible to spatially separate production and 
consumption.  

 Once the separation was feasible, scale economies and comparative advantage made it 
inevitable.  

This was globalization’s 1st unbundling. Trade theory was developed to understand its 
economic impact. 

The 1st unbundling created what might seem to be a paradox – production clustered into 
factories and industrial districts even as it dispersed internationally (Figure 7). The paradox is 
resolved with three points: i) cheap transport favoured large-scale production, ii) such 
production is very complex, and iii) close proximity lowers the cost of coordinating 
complexity. Consumption clustered in cities for reasons that do not concern this paper. 

 

Figure 7: Steam & 1st unbundling and ICT & 2nd unbundling. 
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Source: Baldwin (2011). 

 

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

I 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.

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

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

I 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

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

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

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

I 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
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After four decades of import substitution, Malaysian auto sector employment was about 
50,000 – 70% of whom are working for Proton or Perodua, and about 80% are unskilled 
labourers (Wad and Chandra 2011).  

3.3.1. Thailand 

Thailand’s 1960s auto-industrialization plan also aimed for the whole supply chain, starting 
with CKD assembly. The Thai Board of Investment provided incentives that attracted 
automakers from the US, Japan, and Europe (Fujita 1999). Thailand raised local content 
requirements and effective rates of protection progressively. Japanese part suppliers 
established production in Thailand at the request of Japanese assemblers, thus recreating the 
close corporate ties that had long existed in Japan. Japanese assemblers also developed their 
own Thai supplier networks by helping local part firms raise their quality via technical 
assistance (Techakanont 2008).  

The economic slowdown and the progressive raising of the local content led GM, Ford, and 
Fiat to withdraw in the early 1980s just before Thailand’s GDP growth took off. The 
booming domestic vehicle sales from 1987 came just as Japanese auto companies embraced 
the 2nd unbundling. Unlike Malaysia, Thailand abandoned the old wave to ride the new wave. 

 

Figure 12: Vehicles produced, Malaysia and Thailand, 1980-2004 
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Source: Fuangkajonsak (2006 Table 1). 

Trade and ownership restrictions were relaxed, but some local content rules were tightened. 
For example, the Engine Production Promotion Scheme required engine assemblers to use 
only engine parts that had undergone specific local processing.xviii Given the small market for 
each producer compared to the minimum efficient scale, various Japanese joint ventures 
collaborated on the local production of the five compulsory parts (Techakanont 2008). The 
implementation of advanced technology in local factories enhanced Thai industrial capacities. 
Another unique policy move was the concentration on one market segment – light pickup 
trucks and vans. Domestic taxes shifted domestic demand heavily towards these (more than 
60% sales inside in Thailand) and this was mirrored in Japanese FDI patterns, and later in 
export patterns. 

The next step was exporting – a goal that the Thai government had embraced since the mid-
1980s. However rather than intervening directly, the government sought to convince Japanese 
companies that it would avoid the sort of techno-nationalism policy that hindered FDI in 
Malaysia. The 1993 ‘Export Promotion Project’ also provided incentives for assembling 



Conceptual Framework of Baldwin (2012)

I 3 costs (trade, transport, and coordination (communication) costs)
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typically set the reservation wage and this, plus some industrial premium, determines the 
modern-sector wage. A boom in commodity prices, or improved productivity in the non-
industrial sector would raise the industrial marginal cost curve and thus harm the 
competitiveness of the national industry for any given range of competencies. Depending 
upon the nation’s initial position and shock size, the nation may de-industrialize (shift into 
partition one from two, or two from three).  

Big exchange rate devaluations are like the Dutch Disease in reverse and thus can potentially 
shift a nation from partition one to two, or two to three. Of course, it need not work this way. 
If the nation’s initial comparative advantage is poor (it is far from the second bifurcation), the 
devaluation may only produce a transitory boost in sales but no permanent increase in 
industrial competency. 

5. TRADE, INDUSTRIALIZATION & THE 2ND
 UNBUNDLING 

To think carefully about things like Malaysia’s versus Thailand’s autos policies, we need to 
get away from the black box view of industry – the 20th century view that a nation’s output is 
made only with its own factors employing its own technology. We introduce the framework 
assuming 2nd unbundling has not yet happened.  

5.1. Industry with a supply chain 
The key assumptions of the expanded framework are: i) production of the final good requires 
intermediate inputs (parts); ii) the parts range from simple to highly sophisticated – the more 
sophisticated ones are more intensive in their use of competencies; and iii) to reflect 
developing nation realities, Home is least competitive in the most sophisticated parts. More 
sophisticated parts are more expensive for Home (the developing nation) to make (Figure 15). 
A judicious choice of units let us compare marginal costs and prices across intermediates.xxii 
Finally, we assume trade in parts is costly; in addition to transportation and tariffs, 
coordination costs are added when parts and final goods are manufactured in different 
nations.  

 

Figure 15: A simple supply chain. 
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Source: Author’s elaboration. 



Poverty Trap (2012)
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These costs add a new wedge,  (a mnemonic for coordination), to the separation of the two 
price lines – the domestic price (top) and net export price (bottom). The range of 
competencies – denoted by ‘n’ (competencies range from zero to n) – is embedded in the 
position of the marginal cost curve for intermediates (MC Intermediates in the diagram). A 
nation with a wider range of competencies would, all else equal, have a lower MC 
Intermediates curve. Observe that final-good production is pushed into the background to 
focus on the supply chain.  

Figure 15 is drawn assuming that the final good is produced in Home (without downstream 
production there would be no demand for Home intermediates and thus no production or 
importation of intermediates). Although it does not appear directly, the chicken-and the-egg 
lumpiness of industry is still here. If Home does not produce a sufficiently broad array of 
intermediates, it will not be competitive in the downstream good. Given prices, the nation 
produces all parts up to a threshold level of sophistication (left partition of the x-axis); it 
imports the rest (right partition). ICT costs are high to start with, so no parts are exported.  

Where are our three cases from Figure 14? For example, suppose Home protects the 
downstream industry in order to create a demand for upstream intermediates, hoping that 
their supply would be forthcoming. If this works, the nation gets modern industry, which here 
means downstream production and production of some intermediates but no exports. The 
third possibility is that the domestic market is so small that nothing works. Protection of the 
downstream goods creates no modern production of parts or final goods (poverty trap). Such 
a situation is depicted in Figure 16; Home’s marginal cost of producing intermediates is 
everywhere above the import price; there is no modern production downstream or upstream.  

 

Figure 16: A simple supply chain: Poverty trap case 
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5.2. 2nd unbundling without multinationals 

Now the ICT revolution happens and this brings down coordination costs, . How does this 
change the diagram? To answer this, we have to address the role of multinationals.  

Multinational corporations have been thoroughly involved in the internationalization of 
supply chains, often playing a dominant role. However, before considering the implications 

I Solution? FDI?



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

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

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

I 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).

I 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.

I 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

I 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 ...”

I 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.

I 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
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Among other determinants, the ratio of value-added to gross exports is strongly Among other determinants, the ratio of value-added to gross exports is strongly 
negatively correlated with the share of manufacturing in total exports ( Johnson and negatively correlated with the share of manufacturing in total exports ( Johnson and 
Noguera 2012a). This observation relates back to Fact 2. The ratio of value-added Noguera 2012a). This observation relates back to Fact 2. The ratio of value-added 
to gross exports is lowest in manufacturing, so the composition of trade matters.to gross exports is lowest in manufacturing, so the composition of trade matters.

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

Table 3 reports the ratio of value-added to gross exports for the top four export-Table 3 reports the ratio of value-added to gross exports for the top four export-
ing countries for alternative destination countries and composite regions. Though ing countries for alternative destination countries and composite regions. Though 
regional aggregation obscures many interesting bilateral details, it serves to highlight regional aggregation obscures many interesting bilateral details, it serves to highlight 
some key aspects of the data.some key aspects of the data.

First, there is as much variation across bilateral partners as there is across First, there is as much variation across bilateral partners as there is across 
source countries. For Germany, the ratio of value-added to gross exports ranges source countries. For Germany, the ratio of value-added to gross exports ranges 

Figure 1
Sector Shares in Total World Value-Added and Gross Exports

Sources: World Input-Output Database (WIOD) and author’s calculations.
Notes: Data are for 2008. Agriculture includes Forestry, Hunting, and Fishing. Non-Manufacturing 
Industrial Production includes Mining and Quarrying, Electricity/Gas/Water Supply, and Construction. 
Manufacturing is the remainder of Industrial Production.
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Conceptual framework to decompose gross trade into value
added that belongs to multiple sectors and countries

I 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.

I 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).

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

I Answer: Neither.

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

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

I 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

I 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.

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

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

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

I 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

I 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.

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

I 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 c



Technical exposition

Production of final goods y to meet demand c

+ inputs used to produce them Ac

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



A two-sector IO Table

The case with two sectors 

GVC under State Capitalism 1 

  Input Use       

  Steel Machinery Domestic 
Final Use Export Total Gross 

Output 

Domestic 
Intermediate 

Inputs 
  

Steel 𝐴S,S  𝐴M,S  𝐶S ES XS 

Machinery 𝐴S,M  𝐴M,M  𝐶M EM XM 

Imported 
Intermediate 

Inputs 𝐴∗,S 𝐴∗,M 𝐶∗   IM 

Value-added 𝑉S 𝑉M     
Total Gross Output XS XM   



Technical exposition

Production of final goods y to meet demand c

+ inputs used to produce them Ac

+ inputs used to produce these inputs A2c



Technical exposition

Production of final goods y to meet demand c

+ inputs used to produce them Ac

+ inputs used to produce these inputs A2c

+ inputs used to produce those inputs A3c



Technical exposition

Production of final goods y to meet demand c

+ inputs used to produce them Ac

+ inputs used to produce these inputs A2c

+ inputs used to produce those inputs A3c
.
.
.

(1− A)−1c



The Famous Leontief Matrix

y = (1− A)−1 c

I 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.

I 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).

I 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.

I 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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Figure 2: Ratio of Value-Added to Gross Exports for the World, by Sector
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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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Note: Czech Republic, Estonia, Russia, Slovakia, and Slovenia are excluded due to missing data.

Figure 4: Average Annual Change in Ratio of Value-Added to Gross Exports versus Average
Annual Real GDP Growth, by Country
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The decrease is across the board

Figure 1: Ratio of Value-Added to Gross Exports for the World
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Increasing Upstreamness

Introduction Made in the World

Average Upstreamness of World Exports

Figure:Pol Antràs (Harvard University) CREI Lectures: Lecture 1 June 2012 19 / 69



Upstreamness by Country
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