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Economic	  Growth	  

•  Through	  Efficient	  Resource	  AllocaSon	  
– StaSc	  
– Dynamic	  
•  Steady	  State	  Growth	  (Mature)	  
•  Import-‐SubsStuSon-‐IndustrializaSon	  
•  Network	  (Product	  Proximity)	  

–  AssumpSon;	  skills	  or	  capabiliSes	  drive	  product	  variety	  growth	  

•  Through	  Technology	  and	  Learning	  
–  InnovaSon	  (fronSer)	  
– DiversificaSon	  (product	  proximity)	  



Under	  condiSons	  of	  “free”	  or	  “non-‐descript”	  technology	  
the	  opSmal	  producSon	  structure	  is	  endogenously	  
determined,	  effecSvely	  limiSng	  the	  opportunity	  to	  defy	  
one’s	  comparaSve	  advantage,	  and	  the	  capital	  allocaSon	  
by	  households	  determines	  the	  evoluSon	  of	  the	  capital	  
endowment	  and	  therefore	  inter-‐temporal	  use	  of	  capital	  
in	  producSon	  (Lin,	  Ju,	  Wang:	  2009)	  
	  
However,	  what	  if	  technology	  was	  verifiably	  not	  “non-‐
descript”	  but	  defined	  for	  catch-‐up	  economies?	  
	  



Product	  Proximity	  
•  Ricardo	  Hausmann	  &	  Cesar	  Hildalgo	  (2007)	  

•  Luciano	  Pietronero	  (2012)	  

Their comparison with standard monetary indices can be interpreted
as the potential for growth. The method represents a new approach to
the fundamental analysis of countries’ productive systems and it also
introduces a non-monetary classification of product complexity.
Furthermore we can define an effective measure for the Complexity
of the products filtering out monetary biases from the product com-
plexity definition such as labor cost, price market speculation, eco-
nomical inefficiencies of commodities pricing, etc.

Results
The basic idea is to define an iteration process which couples the
Fitness of a country Fc to the Complexity of a product Qp and then
obtain the fixed point values. For the Fitness Fc it is natural that this is
proportional to the sum of the products exported weighted by their
complexity Qp. For Qp the situation is more subtle. To a first approxi-
mation, the complexity of a product is inversely proportional to the
number of countries which export it. In addition, if a country has a
high fitness this should reduce the weight in bounding the complex-
ity of a product, and the countries with low fitness should strongly
contribute to the bound on Qp. These ideas9 are summarized in the
iteration of Eqs. 1.
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This iterative method is composed of two steps at each iteration: we
first compute the intermediate variables ~F n! "

c and ~Q n! "
p and then nor-

malize them. The initial conditions are ~Q 0! "
p ~1 Vp and ~F 0! "

c ~1 Vc.
The elements Mcp are the elements of the binary country-product
matrix M: they are 1 if the country c exports the product p and 0
otherwise (see Methods for the mathematical definition of the
matrix). We have tested numerically that the fixed point of this
coupled maps is stable and not dependent on the initial condition.

Given the fact that we want the less complex exporters to give a
dominant contribution to the product complexity, the non-linearity
of our coupled maps is a fundamental mathematical property that is
unavoidable in view of the economic diversification problem. In
particular, the definition of Q seems to us the simplest and most
natural way to implement the desired behavior: the sum in the
denominator is dominated by the producers with the lowest fitness
and increases as the total number of exporter increases, thus con-
sidering the ubiquity of the product. Finally inverting the sum makes
Q coherent with its positive meaning of complexity. In contrast,
previous attempts2 were based on a linear iteration that, by construc-
tion, contracts the information and is inconsistent with the economic
criteria of relating the complexity of a product to the complexity of its
producers. The need of a non-linear framework was also preliminary
indicated in8. At the end of this section we show a detailed compar-
ison between the results of the two methods run on the same dataset,
and discuss how they are in favor of the non linear iterations.

Moving to the results, a preliminary comment is to be made. We
show mainly how our results are more consistent, compared to those
obtained with the linear method, with the framework of economic
complexity which Hidalgo and Hausmann proposed. This is made by
both formal arguments and a qualitative comparison to standard
macroeconomical analysis of the economy of countries. However,
a systematic validation, in terms of the ability of the algorithm to
predict growth as a result of development, is a complex matter which
deals with the heterogeneous dynamics to which economies in dif-
ferent phases are subject. We will enter in the details of such analysis
in future works. The first result that we find through this approach is
that we can more convincingly reproduce the difference between
different countries (Fig. 2d) by broadening the distribution of Fc
and Qp from the initial state towards a Pareto-like distribution as
expected from experimental observations. In fact, as exemplified by
the illustrative Fig. 2c, we expect that the iterative method, which
adds more information about the complexity of products at each
step, will tend to separate countries with respect to the starting point,
differently from the procedure of HH. As an example we can con-
sider USA and Nigeria. USA has a more diversified export basket
with respect to Nigeria and likely, on average, the complexity of its
products is higher than the one of Nigeria. Therefore the next itera-
tion should necessarily increase the gap between Nigeria and USA
with respect to the starting point. This way of reasoning holds for all
the orders of the iterative method. On this account in Fig. 2d we show
the evolution of the distributions of the variable kc (HH) and our
countries’ fitness. It is clear that only our method is consistent with
the expected behavior shown in Fig. 2c.

Another important element is that our method leads naturally to
Pareto-like (power law) distributions which are an epitome of real
Economic Complexity10,11. The fact that this type of results are a
natural outcome of our theory is an important test of its validity.
The Pareto-like features of our metrics are shown in Fig. 3a–b–c
where we report the rank-size laws for the non-monetary fitnesses,
the weighted fitnesses and the complexity of products in the binary
and weighted case. By weighted fitness we mean the weighted version
of our metrics which complements the results of the non-monetary
case. The weighted fitness and complexity are obtained as the non-
monetary partners by iterating eqs. 1 using the matrix W instead of
M. The elements of W are defined as share of the country c of the
world export of the product p (see Materials and Methods for further
discussions). We point out that, while the non-monetary metrics
gives a sort of intensive (or per capita) information on the level of
competitiveness of a country, the weighted one instead partly repre-
sents an extensive piece of information of the country. In detail the
countries are weighted according to the fraction of export within the
set of exporters of a fixed product p, but we are still intensively
treating the total export volume of different products since the
sum of the weights over all the exporters of a product is equal to 1

Figure 1 | Diversification vs Specialization. According to the standard
analysis the specialization of countries on few specific products should be
an optimal strategy but this is valid only in a static situation. The strongly
dynamical situation of the world market suggests that flexibility and
adaptability are even more important to be the most competitive while the
ones specialized on those few products exported by almost every country
are the poorest. On this account mainstream theories would predict an
almost diagonal binary country product matrix while, ordering rows and
columns with respect to our metrics for countries’ fitness and products’
complexity we observe a triangular-shaped matrix. The matrix is built
from the export flows of the year 2010 and the products are categorized
according to the Harmonized System 2007 coding system at 4 digits level of
coarse-graining.
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tutions (12, 13). All of these are a priori notions
of what dimension of similarity are most im-
portant and assume that factors of production,
technological sophistication, or institutional qual-
ity exhibit little specificity. Instead, we take an
agnostic approach and use an outcomes-based
measure, based on the idea that, if two goods are
related because they require similar institutions,
infrastructure, physical factors, technology, or
some combination thereof, they will tend to be
produced in tandem, whereas dissimilar goods
are less likely to be produced together. We call
this measure “proximity,” which formalizes the
intuitive idea that the ability of a country to pro-
duce a product depends on its ability to produce
other products. For example, a country with the
ability to export apples will probably have most
of the conditions suitable to export pears. They
would certainly have the soil, climate, packing
technologies, and frigorific trucks. In addition,
they would have skilled agronomists, phyto-
sanitary laws, and trade agreements that could
be easily redeployed to the pear business. If
instead we consider a different product such as
copper wires or home appliance manufacture,
all or most of the capabilities developed for the
apple business render useless. We introduce
proximity as the concept that captures this
intuitive notion.

The concept of proximity. Formally, the
proximity f between products i and j is the
minimum of the pairwise conditional probabil-
ities of a country exporting a good given that it
exports another.

fi, j ! minfP"RCAxijRCAxj#, P"RCAxjjRCAxi#g

Where RCA stands for revealed comparative
advantage (14)

RCAc,i !
x"c; i#

!
i
x"c,i#

,

!
c
x"c,i#

!
c,i
x"c,i#

which measures whether a country c exports more
of good i, as a share of its total exports, than the
“average” country (RCA > 1 not RCA < 1).

We used international trade data, cleaned and
made compatible (15) through a National Bureau
of Economic Research (NBER) project lead by
R. Feenstra (16), disaggregated according to the
Standardized International Trade Code at the
four-digit level (SITC-4), providing for each
country the value exported to all other countries
for 775 product classes. With these data, we
calculated the 775-by-775matrix of revealed prox-
imities between every pair of products by using
the equation above.

A hierarchically clustered version of thematrix
is shown (Fig. 1A). A smooth and homogeneous
product space would imply uniform values (ho-
mogenous coloring), whereas a product-ladder
model (7) would suggest amatrixwith high values

(or bright coloring) only along the diagonal. In-
stead the product space of Fig. 1A appears to be
modular (17, 18), with some goods highly con-
nected and others disconnected. Furthermore, as a
whole the product space is sparse, with fij dis-
tributed according to a broad distribution (fig. S2)
with 5% of its elements equal to zero, 32% of
them smaller than 0.1, and 65% of the entries
taking values below 0.2. These substantial number
of negligible connections call for a network rep-
resentation (19), allowing us to explore the
structure of the product space together with the
proximity between products of given classifica-
tions and participation in world trade. To offer a
visualization in which all 775 products are in-
cluded, we reached all nodes by calculating the
maximum spanning tree, which includes the 774
links maximizing the tree’s added proximity (fig.

S4) and superposed on it all links with a proximity
larger than 0.55 (figs. S5 and S6). This set of 1525
links is used to visualize the structure of the full
proximity matrix, which is far from homogenous
and appears to have a core-periphery structure
(Fig. 1B). The core is formed by metal products,
machinery, and chemicals, whereas the periphery
is formed by the rest of the product classes. The
products in the top of the periphery belong to fish-
ing, tropical, and cereal agriculture. To the left
there is a strong peripheral cluster formed by
garments and another one belonging to textiles,
followed by animal agriculture. The bottom of the
network shows a large electronics cluster, fol-
lowed to the right by mining, forest, and paper
products.

The network shows clusters of products some-
what related to the classification introduced by

Latin America 
and  

the Caribbean

East Asia
 Pacific

Sub-Saharan 
Africa

Industrialized 
Countries

Fig. 2. Localization of the productive structure for different regions of the world. The products for
which the region has an RCA > 1 are denoted by black squares.
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“Nestedness”	  &	  the	  Product	  Space	  

Leamer (8), which is based on relative factor in-
tensities (table S1 and fig. S8), that is, the relative
amount of capital, labor, land, or skills required to
produce each product. Although the classification
performed by Leamer was done with a different
methodology, the agreement between it and the
structure of the product space is striking. Yet it
also introduces a more detailed split of some pro-
duct classes. For example, machinery is naturally
split into two clusters, one consisting of vehicles
and heavy machinery and another one belonging
to electronics. The machinery cluster is interwo-
ven with some capital-intensive metal products
but is not tightly connected to similarly classified
products such as textiles.

The map obtained can be used to analyze the
evolution of a country’s productive structure.
For this purpose we held the product space
fixed and studied the dynamics of production
within it, although changes in the product space
represent an interesting avenue for future re-
search (20).

The pattern of specialization for four regions
in the product space is shown in Fig. 2 (21).
Products exported by a region with RCA > 1 are
shown with black squares. Industrialized coun-
tries occupy the core, composed of machinery,
metal products, and chemicals. They also partic-
ipate in more peripheral products such as textiles,
forest products, and animal agriculture. East Asian
countries have developed RCA in the garments,
electronics, and textile clusters, whereas Latin
America and the Caribbean are further out in the
periphery in mining, agriculture, and the gar-
ments sector. Lastly, sub-Saharan Africa exports

few product types, all of which are in the far
periphery of the product space. These results in-
dicate that each region has a distinguishable pat-
tern of specialization clearly visible in the product
space. Links to the maps for the 132 countries
included in the study can be found in the Sup-
porting Online Material (SOM) text.

Next, we show how the structure of the product
space affects a country’s pattern of specialization.
Figure 3A shows how comparative advantages
evolved in Malaysia and Colombia between 1980
and 2000 in the electronics and the garments
sectors, respectively. Both countries follow a dif-
fusion process in which comparative advantage
move preferentially toward products close to ex-
isting goods: garments in Colombia and elec-
tronics in Malaysia.

Testing diffusion. Beyond this graphical
illustration, is it true that countries develop
comparative advantage preferentially in nearby
goods? We used two different approaches to this
question. First, we measured the average prox-
imity of a new potential product j to a country’s
current productive structure, which we call
“density” and define as

wk
j !

!
i
xifij

!
i
fij

where wk
j is the density around good j given the

export basket of the kth country and xi = 1 if
RCAki > 1 and 0 otherwise. A high density value
means that the kth country has many developed
products surrounding the jth product. To study the
evolution of comparative advantage, we con-

sidered “transition products” as those with an
RCAc,i<0.5 in 1990 and anRCAc,i>1 in 1995.As
a control, we considered “undeveloped products”
those that in 1990 and 1995 had an RCAc,i < 0.5
and disregarded those cases not fitting any of
these two criteria. Figure 3B shows how density is
distributed around transition products (yellow) and
compares it to densities around undeveloped
products (red). Clearly, these distributions are very
distinct, with a higher density around transition
products than among undeveloped ones [analysis
of variance (ANOVA) P < 10"30].

At the single product level, we considered the
ratio between the average density of all countries
in which the jth product was a transition product
and the average density of all countries in which
the jth product was not developed. Formally, we
define the “discovery factor” Hj as

Hj !
!
T

k!1
wk
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where T is the number of countries in which the
jth goodwas a transition product andN is the total
number of countries. Figure 3C shows the fre-
quency distribution of this ratio. For 79% of
products, this ratio is greater than 1, indicating
that wj

k is greater in countries that transitioned
into the j th good than in those that did not, often
substantially.

An alternative way of illustrating that coun-
tries develop RCA in goods close to those they

Fig. 3. Empirical evo-
lution of countries. (A)
Examples of RCA spread-
ing for Colombia (COL)
and Malaysia (MYS). The
color code shows when
this countries first de-
veloped RCA > 1 for
products in the gar-
ments sector in Colombia
and in the electronics
cluster for Malaysia. (B)
Distribution of density
(w) for transitionproducts
and undeveloped products
(C) Distribution for the
relative increase in density
for products undergoing a
transition with respect to
the same products when
they remain undeveloped.
(D) Probability of develop-
ing RCA given that the
closest connectedproduct
is at proximity f. (E) Rel-
ative size of the largest
connected component
NG with respect to the total number of products in the system N as a function of link f.
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Taking	  advantage	  of	  Density:	  

tutions (12, 13). All of these are a priori notions
of what dimension of similarity are most im-
portant and assume that factors of production,
technological sophistication, or institutional qual-
ity exhibit little specificity. Instead, we take an
agnostic approach and use an outcomes-based
measure, based on the idea that, if two goods are
related because they require similar institutions,
infrastructure, physical factors, technology, or
some combination thereof, they will tend to be
produced in tandem, whereas dissimilar goods
are less likely to be produced together. We call
this measure “proximity,” which formalizes the
intuitive idea that the ability of a country to pro-
duce a product depends on its ability to produce
other products. For example, a country with the
ability to export apples will probably have most
of the conditions suitable to export pears. They
would certainly have the soil, climate, packing
technologies, and frigorific trucks. In addition,
they would have skilled agronomists, phyto-
sanitary laws, and trade agreements that could
be easily redeployed to the pear business. If
instead we consider a different product such as
copper wires or home appliance manufacture,
all or most of the capabilities developed for the
apple business render useless. We introduce
proximity as the concept that captures this
intuitive notion.

The concept of proximity. Formally, the
proximity f between products i and j is the
minimum of the pairwise conditional probabil-
ities of a country exporting a good given that it
exports another.

fi, j ! minfP"RCAxijRCAxj#, P"RCAxjjRCAxi#g

Where RCA stands for revealed comparative
advantage (14)

RCAc,i !
x"c; i#

!
i
x"c,i#

,

!
c
x"c,i#

!
c,i
x"c,i#

which measures whether a country c exports more
of good i, as a share of its total exports, than the
“average” country (RCA > 1 not RCA < 1).

We used international trade data, cleaned and
made compatible (15) through a National Bureau
of Economic Research (NBER) project lead by
R. Feenstra (16), disaggregated according to the
Standardized International Trade Code at the
four-digit level (SITC-4), providing for each
country the value exported to all other countries
for 775 product classes. With these data, we
calculated the 775-by-775matrix of revealed prox-
imities between every pair of products by using
the equation above.

A hierarchically clustered version of thematrix
is shown (Fig. 1A). A smooth and homogeneous
product space would imply uniform values (ho-
mogenous coloring), whereas a product-ladder
model (7) would suggest amatrixwith high values

(or bright coloring) only along the diagonal. In-
stead the product space of Fig. 1A appears to be
modular (17, 18), with some goods highly con-
nected and others disconnected. Furthermore, as a
whole the product space is sparse, with fij dis-
tributed according to a broad distribution (fig. S2)
with 5% of its elements equal to zero, 32% of
them smaller than 0.1, and 65% of the entries
taking values below 0.2. These substantial number
of negligible connections call for a network rep-
resentation (19), allowing us to explore the
structure of the product space together with the
proximity between products of given classifica-
tions and participation in world trade. To offer a
visualization in which all 775 products are in-
cluded, we reached all nodes by calculating the
maximum spanning tree, which includes the 774
links maximizing the tree’s added proximity (fig.
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there is a strong peripheral cluster formed by
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lowed to the right by mining, forest, and paper
products.

The network shows clusters of products some-
what related to the classification introduced by

Latin America 
and  

the Caribbean

East Asia
 Pacific

Sub-Saharan 
Africa

Industrialized 
Countries

Fig. 2. Localization of the productive structure for different regions of the world. The products for
which the region has an RCA > 1 are denoted by black squares.

27 JULY 2007 VOL 317 SCIENCE www.sciencemag.org484

RESEARCH ARTICLES

tutions (12, 13). All of these are a priori notions
of what dimension of similarity are most im-
portant and assume that factors of production,
technological sophistication, or institutional qual-
ity exhibit little specificity. Instead, we take an
agnostic approach and use an outcomes-based
measure, based on the idea that, if two goods are
related because they require similar institutions,
infrastructure, physical factors, technology, or
some combination thereof, they will tend to be
produced in tandem, whereas dissimilar goods
are less likely to be produced together. We call
this measure “proximity,” which formalizes the
intuitive idea that the ability of a country to pro-
duce a product depends on its ability to produce
other products. For example, a country with the
ability to export apples will probably have most
of the conditions suitable to export pears. They
would certainly have the soil, climate, packing
technologies, and frigorific trucks. In addition,
they would have skilled agronomists, phyto-
sanitary laws, and trade agreements that could
be easily redeployed to the pear business. If
instead we consider a different product such as
copper wires or home appliance manufacture,
all or most of the capabilities developed for the
apple business render useless. We introduce
proximity as the concept that captures this
intuitive notion.

The concept of proximity. Formally, the
proximity f between products i and j is the
minimum of the pairwise conditional probabil-
ities of a country exporting a good given that it
exports another.
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of good i, as a share of its total exports, than the
“average” country (RCA > 1 not RCA < 1).

We used international trade data, cleaned and
made compatible (15) through a National Bureau
of Economic Research (NBER) project lead by
R. Feenstra (16), disaggregated according to the
Standardized International Trade Code at the
four-digit level (SITC-4), providing for each
country the value exported to all other countries
for 775 product classes. With these data, we
calculated the 775-by-775matrix of revealed prox-
imities between every pair of products by using
the equation above.

A hierarchically clustered version of thematrix
is shown (Fig. 1A). A smooth and homogeneous
product space would imply uniform values (ho-
mogenous coloring), whereas a product-ladder
model (7) would suggest amatrixwith high values

(or bright coloring) only along the diagonal. In-
stead the product space of Fig. 1A appears to be
modular (17, 18), with some goods highly con-
nected and others disconnected. Furthermore, as a
whole the product space is sparse, with fij dis-
tributed according to a broad distribution (fig. S2)
with 5% of its elements equal to zero, 32% of
them smaller than 0.1, and 65% of the entries
taking values below 0.2. These substantial number
of negligible connections call for a network rep-
resentation (19), allowing us to explore the
structure of the product space together with the
proximity between products of given classifica-
tions and participation in world trade. To offer a
visualization in which all 775 products are in-
cluded, we reached all nodes by calculating the
maximum spanning tree, which includes the 774
links maximizing the tree’s added proximity (fig.

S4) and superposed on it all links with a proximity
larger than 0.55 (figs. S5 and S6). This set of 1525
links is used to visualize the structure of the full
proximity matrix, which is far from homogenous
and appears to have a core-periphery structure
(Fig. 1B). The core is formed by metal products,
machinery, and chemicals, whereas the periphery
is formed by the rest of the product classes. The
products in the top of the periphery belong to fish-
ing, tropical, and cereal agriculture. To the left
there is a strong peripheral cluster formed by
garments and another one belonging to textiles,
followed by animal agriculture. The bottom of the
network shows a large electronics cluster, fol-
lowed to the right by mining, forest, and paper
products.

The network shows clusters of products some-
what related to the classification introduced by

Latin America 
and  

the Caribbean

East Asia
 Pacific

Sub-Saharan 
Africa

Industrialized 
Countries

Fig. 2. Localization of the productive structure for different regions of the world. The products for
which the region has an RCA > 1 are denoted by black squares.
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Geeng	  Prices	  “Right”	  and	  “Wrong”	  

DiversificaSon:	  Capacity	  AccumulaSon	  	  
	   	  (CoordinaSon)	  

InnovaSon:	  Factor	  AccumulaSon	  
	  (RaSonalizaSon)	  



Country	  Footprints:	  Quality	  &	  Proximity	  

Node(3)Q! ! ! ! ! Node(1)Q! ! ! ! ! Node(2)Q

!

Node(3)q! ! ! ! ! Node(1)q! ! ! ! ! Node(2)q

Pairwise Probability Pairwise Probability

K/L K/L

Growth	  Policies:	  
-‐  “Catch	  up”	  or	  diversificaSon	  growth	  
-‐  “FronSer”	  or	  innovaSon	  growth	  

Constrained	  EmulaSon:	  
-‐  Proximity	  (Hausmann;	  Pietronero)	  
-‐  Viability	  (Lin)	  



The	  Market	  Needs	  Help	  

•  Industrial	  policies	  aid	  technological	  acquisiSon	  
– Growth	  through	  learning	  not	  by	  “primiSve	  
accumulaSon”	  of	  producSon	  factors	  
•  (Schumpeter,	  Solow,	  SSglitz	  &	  Greenwald)	  

– Current	  internaSonal	  regulatory	  framework	  non-‐
conducive:	  
•  Intellectual	  Property	  (TRIPS)	  
•  Industrial	  Policy	  (GATT	  /	  WTO)	  
•  Regional	  and	  Bilateral	  TreaSes	  (FTAs	  &	  BITs)	  



Export	  RestricSons	  



Economic	  Effect	  of	  RestricSng	  Exports	  

•  StaSc:	  
–  DistorSon	  resource	  allocaSon	  (Lerner	  Symmetry)	  

•  But;	  
–  1.	  Unused	  market	  power	  (opSmal	  tariff;	  inverse	  demand	  elasScity)	  
–  2.	  External	  price	  volaSlity	  (investment	  disincenSve;	  immature	  financial	  markets)	  
–  3.	  Tariff	  threat	  (Voluntary	  export	  restraints	  –	  illegal;	  Safeguards	  Agreement)	  
–  4.	  DomesSc	  RedistribuSon	  (Uncertainty,	  Windfall,	  Peronism)	  

•  Dynamic:	  
	   	  -‐	  Mature	  growth;	  

•  Terms	  of	  Trade	  adjust	  to	  compensate	  over	  medium	  term	  
•  Resource	  misallocaSon	  (subopSmal	  producSon/consumpSon	  sets)	  
•  InsStuSonal	  degradaSon	  (protecSon	  for	  sale)	  

	  -‐	  Catch-‐up	  growth;	  
•  Tariff	  Jumping;	  
•  Big	  Push;	  
•  Infant	  Industry.	  

	  -‐	  Network	  growth;	  it	  depends	  (!) 	   	  	  



Curious	  Case	  of	  Export	  RestricSons	  
•  WTO	  Legal	  (Art.	  XI	  GATT)	  
–  “No	  prohibiSons	  or	  restricSons	  other	  than	  duSes,	  
taxes	  or	  other	  charges,[…],	  shall	  be	  insStuted	  or	  
maintained	  […]	  on	  the	  importaSon	  […]	  or	  on	  the	  
exportaSon	  […]	  of	  any	  product	  .”	  

–  ExcepSons	  in	  ArScle	  XI	  &	  XX	  GATT	  minimalized.	  
•  RestricSve	  Case	  Law:	  

•  From	  QR	  for	  BoP	  to	  a	  Global	  Price	  Veracity	  Paradigm	  
•  WTO	  Panel	  Report	  China	  -‐	  Raw	  Materials:	  

•  “the	  Panel	  notes	  that	  markets	  respond	  to	  signals	  which	  are	  ‘broadcast’,	  as	  it	  were,	  
through	  the	  price	  which	  a	  commodity	  commands	  in	  a	  given	  market.	  It	  is	  precisely	  
through	  price	  that	  signals	  can	  be	  sent	  to	  and	  through	  a	  market.”	  […]	  “[T]he	  Panel	  
considers	  that	  export	  quotas	  are	  liable	  to	  send	  a	  perverse	  signal	  to	  domes6c	  
consumers.”	  

•  Accession	  Protocol:	  China,	  Russia,	  Vietnam,	  etc.	  
•  Regional	  and	  Bilateral	  Agreements	  (EU	  –	  Morocco)	  

	  



Curious	  Case	  of	  Export	  RestricSons,	  cont.	  
•  Not	  Regulated	  as	  a	  Subsidy	  under	  the	  SCM	  
Agreement	  

•  United	  States:	  Export	  RestricSons	  &	  Export	  Controls	  

•  China	  –	  United	  States:	  Export	  RestricSve	  Cartels	  or	  
ManipulaSng	  Market	  Structure	  (Vitamin	  C	  &	  Bauxite)	  

•  Indonesia	  v.	  Dutch	  Bilateral	  Investment	  Treaty	  

•  Re-‐naSonalizaSon?	  



DifferenSaSng	  the	  WTO	  CogniSve	  System	  
	  
•  WTO:	  FuncSonal	  v.	  AspiraSonal	  (Broude)	  	  

–  AnachronisSc:	  IADB;	  IMF;	  WB	  
–  Making	  the	  argument	  akin	  to	  “funcSonings”	  and	  “capabiliSes”	  (A.	  Sen)	  

	  
•  Switching	  from	  deducSve	  to	  inducSve	  reasoning	  

•  Product	  Space	  footprint	  should	  define:	  
–  “Developmental”	  v.	  “Commercial”	  

•  InterpretaSve	  Room	  under	  WTO	  “covered”	  Agreements:	  
–  “Good	  Faith”	  &	  CogniSve	  system	  (Dispute	  ResoluSon)	  
–  Monitoring	  Mechanism	  (Policy	  /	  Regulator)	  

	  
•  Network	  or	  Learning	  Effect:	  

–  China	  Raw	  Materials	  (coke,	  bauxite,	  magnesium,	  zinc,	  yellow	  phospherus)	  
•  NOTE:	  Product	  Space	  core:	  Metal	  Products,	  Chemistry,	  Machine	  products	  

–  China	  Rare	  Earth	  (rare	  earths,	  tungsten	  and	  molybdenum)	  
•  NOTE:	  Green	  technology,	  fuel	  cells,	  smart	  bombs,	  electric	  cars	  



Time	  to	  let	  go…J	  

Johan	  Cornz.	  Tromp	   King	  of	  Siam	  


