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1. What do we meanby EconomicComplexity?

AWhat are thingsmadeout of?

A Machinesraw materialandlabor.
A Knowledge

AMarketsallow usto accesknowledgethat is scatteredamongpeople
AProductsare vehiclesfor knowledge
A AdamSmith the divisionof laboris the secretof the wealth of nations A

AModern reinterpretation: the division of labor is what allows us to accessa
guantity of knowledgethat none holdsindividually

AMarkets and organizationsallow the knowledge that is held by few to reach
many. A Theymakeuscollectivelywiser

AThe amount of knowledgein a society dependson the diversity of knowledge
acrossndividualsandon their ability to combinethis knowledge,and makeuseof
it, through complexwebsof interaction
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1. What do we meanby EconomicComplexity?cont.) Bf

ATypesof knowledge
A Explicit canbe transferredeasilyby readingatext or listeningto a conversation

A Tacit it is hard to transfer and embedin people asit requiresa long and costly process,
constraininghe processof growth anddevelopment

ADifferencesin prosperity are related to the amount of tacit knowledge that
socletiesnold.

ABecausembeddingtacit knowledgeis a long and costlyprocesswe specializeA
Thisis why people are trained for specific occupationsand why organizations
becomegoodat specificfunctions

A Capabilities are the modularized internally coherent chunks of embedded
knowledge that allow an individual (or organization or even network of
organizationsperform a certainfunction.

AIn responseto the expansionof knowledge,University educationrespondedb
Increasingthe diversity of de%;reesrather an the length of the undergraduate
programs A Societyadaptsto expandingknowledgeby distributing coherent
piecesof it amongindividuals




1. What do we meanby EconomicComplexity?cont.) Bj

AMost productsrequire more knowledgethan what canbe masteredby
any individual, requiring the interaction of individualswith different
capabillities

AKnowwho: knowledgeof who hasthe requisitechunksof knowledge

AKnowwhere: knowledgeof where the people and organizationshat
havethis knowledgeare located

AThe complexity of an economyis related to the multiplicity of useful
knowledgeembeddedin it.

AEconomiccompIexity is expressedn the compositionof a O 2 dzy” i NJ
productiveoutput andreflectsthe structuresthat emergeto hold and
combineknowledge
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1. What do we meanby EconomicComplexity?cont.) Bf

AKnowledgecanonly be accumulatedtransferredand preservedif it is
embeddedin networks of individualsand organizationshat put this
knowledgeinto productive use and avoidsits lost when the holder
retiresor die.

AComplex economiesare those that can weave vast quantities of
relevant knowledge together, acrosslarge networks of people, to
generatea diversemix of knowledgeintensiveproducts

Alncreasedeconomiccomplexityif necessanfor a societyto be ableto
hold and usea largeramount of productiveknowledge,and it canbe
measuredrom the mix of productsthat countriesare ableto make
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2. How do we measureEconomicComplexity? Bf

AHowto gofrom what a country makesto what a countryknows?

A If makinga product requiresa particulartype and mix of knowledge,then the
countriesthat makethe productrevealhavingthe requisiteknowledge

1. Countrieswhose residents and organizationspossessmore knowledge have
what it takesto producea more diverseset of products

2. Productsthat demandlarge volumesof knowledgeare feasibleonly in the few
placeswhereall the requisiteknowledgeis available

Ubiquity iIsdefinedasthe numberof countriesthat makea product.

Ubiquitous products are more likely to require few capabillities, while less
ubiguitousproductsare more likelyto require alargevariety ot capabilities

More complexproductswill be producedby fewer countriesand therefore will be
lessubiquitous

The amount of knowledgethat a country has is expressedin the diversity and
ubiquity of the productsthat it makes




»)

2. How do we measureEconomicComplexity?cont.)

(k Defined as a matrix that i if country®
DIVERSITY c_,o—)‘

— produces product), andttotherwise.
Diversity and ubiquity can be measured by

mautrix.

network. In this example, using =

Nk B £ 2the 0 Aatas 4o dreret
subset of the 2008 data, the divers:ity

@

uBlauITY (Kp,0):

quity 1s is related to the number of

QU 4N -
countries that a product is connected to
" This 1s equal to the number of links that
h this product has in the network. In this
~ N example, using a subset of the 2009 data,

R o . e - B - " s ~
the ubiquity of Cheese 1s 2, that of Fish is

1 = ] ¢hhne £ 34 o o' o A
1and that ot Medicamentsis 1
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2. How do we measureEconomicComplexity?cont.)
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2. How do we measureEconomicComplexity?cont.) Bf

A To generatea more accuratemeasureof the number of capabilitiesavailablein a country, or required by a
p{ﬁduct,we needto correctthe informationthat diversityandubiquity carryby usingeachoneto correctfor the
other.

A Forcountries,this requiresto calculatethe averageubiquity of the productsthat it exports,the averagediversity
of the countriesthat makethoseproductsandsoforth.

A For products, this requiresto calculatethe averagediversity of the countriesthat makethem and the average
ubiquity of the other productsthat thesecountriesmake

A Thiscanbe expressedy the recursion

Q= Q
Y L ¢Qp O
£y p T,
QF — Qr
R L &0 T
Wethen insert(4) into (3) to obtain
x P o P -
Qr = = Q -
- on U QO L éQy U
Qr Q- vV
h h TQﬁ 'rQﬁ (p
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2. How do we measureEconomicComplexity?cont.) Bf

Thepreviousexpression6) canbe rewritten as

Qr 0 Q; —
h h Qi Qs !
where §
L U
U —
Qr Qp Y
We note (7) is satisfiedwhen Qy  Q p. Thisis the eigenvectorof U which is associated

with the largesteigenvalue Sincethis eigenvectoris a vector of ones, it Is not informative.. We look,
Instead,for the eigenvectorassociatedvith the secondlargesteigenvalue Thisis the eigenvectorthat

capturesthe largestamount of variancein the systemand Is our measureof economiccomplexity
Hence we definethe EconomicComplexityindex(EClps

L (U
006 ‘0O— <l (W)
| 0 ')
Where (@ representsan average,i 0 Q&aindsfor standarddeviationandd 0" QQQ¢ VRO ¢ |
assoclatedwvith the secondiargesteigenvalue
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2. How do we measureEconomicComplexity?cont.) J)
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2. How do we measureEconomicComplexity?cont.) Bf

Analogouslywe definea ProductComplexityindex (|| ) EBecausef the symmetryof the problem,this canbe done simply
by exchanginghe indexof countries(a) with that for products(r]) in the definitionsabove Hencewe definet 6 &3

0 (0)
i o QB (P X

Wherel ‘O0'Q'QQ¢ U&® 0 adsociatedvith the secondargesteigenvalue

D OO

Top 5 products by complexity

product Code (STQ.  ProductName | Product Community | Product Complexity Inde

1284 Machines & appliances for specializaarticular industries Machinery 2.27
8744 Instrument & appliances for physical or chemical analysis Chemicals & Health 2.21
7742 Appliances based on the use ofays or radiation Chemicals & Health 2.16
3345 Lubricating petrol oils & other heavy petrol oils Chemicals & Health 2.10
7367 Other machine tools for working metal or metal carbide Machinery 2.05

Bottom 5 products by complexit

Product Code (SIT Product Name Product Community
3330 Crude oll Oll -3.00
2876 Tin ores & concentrates Mining -2.63
2631 Cotton, not carded or combed Cotton, Rice, Soy & Othe -2.63
3345 Cocoa beans Tropical Agriculture -2.61

7367 Sesame seeds Cotton, Rice, Soy & Othe -2.58



2. How do we measureEconomicComplexity?cont.)
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2. How do we measureEconomicComplexity?cont.) Bf

A Whenassociatingcountriesto productsit is important to take into accountthe sizeof the export volume of countriesand that of the
world trade of products

A Evenfor the sameproduct, we expectthe volumeof exportsof alargecountry like Chinajto be largerthan the volumeof exportsof a smallcountry
like Uruguay

A We expectthe export volume of productsthat representa large fraction of world trade, suchas carsor footwear, to representa largershareof a
O 2 dzy axpidetgthan productsthat accountfor a smallfraction of world trade, like cotton seedoll or potato flour.

A Tomakecountriesand productscomparablewe use. | { | definltidd &f RevealedComparativeAdvantageor RCAwhere a country
hasa RCAIn a productif it exportsmore thanits a T | shakkkhat is, a sharethat is equalto the shareof total world trade that the
productrepresents

A If & representsthe exportsof country win productr, we canexpresshe RCAhat country whasin producth as
W

YOO B O PP

B w

A Forexample,in 2008 Brazilexported$11 billion of soybeansand. NJ totaltexdrtswere $140 billion. At the sametime,a 2 € 0 S|
world total exportswere $42 billion,andg 2 Niofal@@ortswere $12,000billion. Therefore,, NJ RQ@Abra@ybeanss
PP
paumm

A Therefore giventhatthe'Y® 0  p, it canbe saidthat Brazilhasa revealedcomparativeadvantagen the soybeansnarket
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2. How do we measureEconomicComplexity?cont.)
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2. How do we measureEconomicComplexity?cont.)
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3. Why Is EconomicComplexityimportant? Bf

AEconomic complexity reflects the amount of knowledge that is
embeddedin the productivestructure of an economy,andit Is highly
positivelycorrelatedwith GDPper capita

Economic Complexity Index Trade (ECI Trade) vs GDP per capita, PPP (constant 2011 international $) (2021)
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3. Why Is EconomicComplexityimportant? (cont.) Bf

A9O2y2YAO O2YLX SEAGEY (KSNBTF2NBXZ A& NBfIGSR G2 | O
things we care about. The relationship between income and complexity, however, goes deeper than this.
A CountrleSNhoseeconomlccompIeX|ty|s greaterthan what we would expect,giventheir levelof income,tend

to grow faster than those that are & U NA QoK their current level of economiccomplexity In this sense,
economiccomplexityis not just a symptomor an expressiorof prosperity. it isadriver.

TABLE 3.1.1

I T T

(1978-1988, 1988-1998, 1998-2008)

VARIABLES (1) (2)

il Income orcapi. log -0.00017 _0.00638"** Convergence In Income levels.

(0.001) (0.001)

Increase in natural resource exports 0.03960*** 0.03682***
A Trereee 6F e SErRE - in constant dollars (as a share of initial GDP) (0.008) (0.010)
deviation in complexity,which is Initial Economic Complexity Index (ECI) . - Economic Complexity IS Strongly
something  that Thailand associated with future economic growth.
achieved between 1970 and [ECI] X [Income per capita, log] -0.00371""* The impact of complexity on growth
1985 is associated with a (0.001) RSOt AySa gA0K | O2
subsequent acceleration of a Constant 0.03036" 00825
O 2 dzy lohgied growth rate e o
of 1.6 percentper year

Observations 291 291

RE 0.285 0.434

Year FE Yes Yes
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3. Why Is EconomicComplexityimportant? (cont.) Bf

A To explorethe robustnessof the impact of the EconomicComplexityindexon growth, it is shownthat while
EClis constructedusingexport data, its relationshipwith future growth is not driven by export volumesor
concentration To do so, different controlsare addedsequentiallyasthe increasein the real valueof exports
(2), exportsasa shareof GDF(3), exportconcentration(4), loginitial population(5).

TABLE 3.2.1

_ Annualized growth in GDP pe (by decade)

(1978-1988, 1988-1998, 1998-2008)

In short, economiccomplexity matters becauseit helps
explain differencesin the level of income of countries,
and more Iimportant, because it predicts future

[ECI] X [Income per capita, log] -0.00371** -0.00244* -0.00345"** -0.00354°** -0.00381*** economic growth. Economiccomplexity might not be
= Lt = = 2l simpleto accomplishput the countriesthat do achieve
Increase exports (goods and sefvices) 0.04549%= . .
- in constant dollars (as a share of initial GDP) (0.007) It’ te 1 d to reap A po rtant rewards
Exports to GDP 0.00009
(0.000)
Export Concentration -0.00890
(0.008)
Population, log 0.00168
(0.001)
Initial Income per capita, log -0.00638** -0.00562*** -0.00729*** -0.00611*** -0.00558***
(0.001) (0.001) (0.001) (0.001) (0.001)
Increase in natural resource exports 0.03682*** 0.00169 0.0344|*** 0.03699** 0.03758***
- in constant dollars (as a share of initial GDP) (0.010) (0.005) (0.008) (0.010) (0.010)
Constant 0.08251°** 0.06741*** 0.08616*** 0.08145** 0.04878**
(0.01) (0.001) (0.011) (0.011) (0.022)
Observations 291 260 284 291 291
Re 0.434 0.584 0.449 0.436 0.440
Year FE Yes Yes Yes Yes Yes
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3. Why Is EconomicComplexityimportant? (cont.) Bf

A Trade-based metrics can overestimatethe economiccomplexity of countries integrated into the value chainsof sophisticated
neighbors(e.g., Slovakia)and underestimatethe complexity of countriesthat are geographicallydistant to global markets (e.g.,

Australia)

A In a 2023 article, publishedin Communication€Earth & Environment Stojkoskj Kochand Hidalgointroduced a multidimensional
approachto economiccomplexitythat overcomessomeof theselimitations.

A They combined data on exports by product, patents by technology,and researchpapers by scientific field to estimate three
Independent metrics of complexity for 100+ countries and used these metrics to explain international variationsin economic

growth, incomeinequality(Giniindex),andthe intensity of greenhousagasemissiongemissionger unit of GDP)

A Theyfound that the multidimensionalapproachsignificantlyimprovesthe ability of these methodsto explaininclusivegreen
growth, but also,found that thesethree metricscombineddifferently for eachof theseoutcomes

a & ; . . b Y T Y 1 C ' ' ’ ]
ol . 2\ AUS . 2}
2 2 ¥ 2
AUS "
o NZL . e JAUS
= 1 - eCZE l > 1 MEXe * .
| @ | <= 1 & 1 B
S MEX S oLAE S SVKe pzt
S o < e MEX o
= o % SVK £
CRYI o 0 S Of ]
@ - &
= O 22
O
o -1} e w -1}
-2 -1 0 1 2 -2 -1 0 1 2 -2 -1 0 1 2
ECI (trade) ECI (trade) ECI (research)

Comparison between trade, technology, and complexity ECI using 2014 data e e e AR e


https://www.nature.com/articles/s43247-023-00770-0

3. Why Is EconomicComplexityimportant? (cont.) Bf

A Fourkeyfindingsof their researchare:

1.

4.

Thethree metricsof complexity complementeachother.

A Metrics of technologyand researchcomplexity capture information about the complexityof an economythat escape
ga(tzlegasedmeasuresof complexity,improvingthe rankingof undervaluedeconomiesand curtailingthose overvalued
y trade.
Tradeand Technologycomplexity combineto explaineconomicgrowth.

A Usingvariousmodels,they found that trade and technologycombineto predictthe 10-yearannualizedeconomicgrowth
of a country better than trade measuref complexityalone How much better? About 7 percentagepoints better in R-
sguared Researcltomplexity,however,doesnot havea statisticallysignificanimpact

Tradeand Technologycomplexityalsocombineto explainincomeinequality.

A Economiccomplexityexplainsmore than 50%of the internationalvariationsin incomeinequality Highercomplexitywas
correlatedwith lower inequality Technologycomplexityslightly(2 %do 3% improvesthe model

Countriesthat scorehighin all three metrics havelower emissionintensities.
A Low emissionintensityeconomiesscorehighin all three dimensionsof complexity

U Theseresults help improve strategic economicdiversificationand developmentefforts, as they provide a

more holistic target than the one_dprcwded by metrics of trade complexity alone Putting the
multidimensionaleconomiccomplexityideatogether suggestsa more comprehensiveéandscapdor strategic
economic development, balancing multiple targets (%rowth, iInequality, emissions)and opportunities
(products,patents,andresearch)
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4. How Is Complexitydifferent from other approaches?

A Onestrand of the literature haslooked at the salienceof institutionsin determininggrowth, whereasothers havelookedat humancapital or broader
measuref competitiveness

A Clearly,more complexeconomieshave better institutions, more educatedworkersand more competitive environments,so these approachesare not
completelyat oddswith eachother or with Complexity

A Some of the most respected measures of institutional quality are the six Worldwide Governance Indicators (WGIs), whidd BenWbas published
biennially since 1996.

A Here we compare the contribution to future economic growth implied by the WGIs and the ECI . The contribution of eaehis/astiiated by taking
the difference between the R2 obtained for the regression using all variables and that obtained for the regression wyaralilgewas removed.

A Since the WGIs are available only since 1996, we perform this exercise using tHf20083&riod as a whole and as two cons@gutyear periods.
We also compare with each individual WGI and with the six of them together.

A Figure4.1 showsthat the EClaccountsfor 15.1 percentof the variancein
economic growth during the 19962008 period, while the six WGIs
combinedaccountonly for 1.0 percent Forthe estimationusingthe two

Contribution to the variance of econornic growth from the Econormic Complexity Index (ECIH and from the measures of povernance and institutional quality

I A teanoie Complexity Index sixyear periods,we find that EClaccountsfor 10.5% of the variancein
- - Ml nsttuionl Variabies growth, whereasthe sixWGIlscombinedaccountfor 1.6%
B Palifics Sakily A We concludethat as far as future economicgrowth is concerned,the
g Veiceand Accounabiy EconomicComplexitylndex capturessignificantlymore growth-relevant
- B {7 years — mformat_lon than the 6 World Governancdndicators,either individually
" B Years cesotory D or pomblned | |
: e A Thisdoesnot meanthat governances not important for the economy It
| suggestghat the aspectsof governancamportant for growth are weakly
= _ el g reflected in the WGIsand appearto be more strongly reflected in the
. ” N v o economic activities that thrive in each country. These may be more

effectivelycapturedby the EconomicComplexityindex
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4. How Is Complexitydifferent from other approaches?

TAELE 4.1.1 TABLE 4.1.2
1996-2002, 2002-2008 1996-2004
VARIABLES m (2) (3) {4) (5) (8) U] (8) (9) VARIABLES )] (2) (3 (4) (5) (B) ] (8) (5
Income per czpta logs 000253 | -0.00M8*~ | 000251~ | -0002SI* | 000257+ | 000253 | -D0OSE-* | 000254 | -0.0020% Incoma per capita, logs Q0002+ | -0o0oiEe | -DooLg | 00023 | -000203=* | -0.00@E=* | -DOD20T** | -D.00zOr+* | -D.DOZmE
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) {0.000) (0.000) (000D} (D.000) (.0Da) (0.00i) (0.00) {0.000) (0.000) (Du00D) (0.000)
Increase in nafural resourcs axparts P e e I e I e Increass in nestural resource sxports 0.00228* | 000255 | 00026 | 0OGZE | 000228 | 0002t | 000233 | 0.0023% | 000235
“incomtent dollrs (m aslees ol slGOF) | (DOGZ) | {D0GK) (B.002) (n002) (0.002) (ooz) | (oo | (0.002 0.002) - in constant dollars (s share of initial 60P) | (0.000) (0.000) (n.00g) (0.000) {0.000) {0.000) (0.000) (0.000) (0.000)
Inifial NR exparts ta GOF GONBF- | 00087 | ODOITE= | ODIFT" | O0EE | DOES4S | DOIBESt | 0N | ooiEee niial W exports to GOP T e [ (S (v [N [ Y ——
(0.002) (0.003) {0.002} {0.002) (0.00Z) (D.00z) (0.002) (0.002) (0.002) (0.001) (0001} (000} (0.00i) {0.001) (0.001) (0.001) {0.0ai) (0.001)
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4. How Is Complexitydifferent from other approaches?®cont.) Bj

A Anotherstrandof the growth and developmentiterature haslookedat the impactof humancapitalon economicgrowth.

A Theideathat humancapitalisimportant for incomeandgrowth is not unrelatedto our focuson the productiveknowledgethat exists
In a society Thehumancapitalliterature, however,hasplacedits attention on measuresf formal education Instead,our approach
emphasizeshe tacit productiveknowledgethat isembeddedin aO 2 dzy acbld®nlactivities

A Thestandardvariablesusedasa proxyfor humancapitalare the number of yearsof formal schoolingattained by those currently of
workingage,or the schoolenrollmentof the young(BarroandLee,2010.

A Sincetheseindicatorsdo not take into accountthe quality of the educationreceivedby pupils, they have been subjectto criticism
resultingin new measuref educationalquality. Thesemeasureausetest scoresfrom standardizednternationalexams,suchasthe
OECDProgrammedor InternationalStudentAssessmentPISApr the Trendin InternationalMathematicsand Scienceéstudy(TIMSS)

A Hanuscheland Woessmann(2008 collecteddata for all the countriesthat participatedin either programand usedthis information
to generatea measureof the cognitiveability of studentsfor a crosssectionof countriesaroundthe year2000

A Theinformation on productiveknowhowcapturedby the EconomicComplexityindexand by measuresf humancapital,are not just
two sidesof the samecoin. Analyticallyhumancapitalindicatorstry to measurenow muchof the sameknowledgeindividualshave,
whether knowledgeis measuredas yearsof study of the national curriculumor as the skills masteredby students accordingto
standardizednternationaltests

A In contrast,the EconomicComplexityindextries to capturethe total amountof productiveknowledgethat is embeddedin a society
asawhole andisrelatedto the diversityof knowledgethat a societyholds
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4. How Is Complexitydifferent from other approachescont.) ij

P Years of schooling of Thailand and Ghana =s a function of time
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4. How Is Complexitydifferent from other approaches®cont.) Bf

TABLE 4.2.1 TABLE 4.2.2
Annualized growth in GOP pe (y dacade)
VARIABLES 0 @ @ @ ©) (1978-1988, 1988-1998, 1988-2008)
Economic Complexity Index 0.998** 1.079*** 1.042*** |.264*** VARIABLES {l} {2} {3} {4} { 5} {E}
(0.204) (0.214) (0.160) (0.138)
Initial Income per capita, log -0.009*** -0.00g*** -0.008*** -0.00g9*** -0.009*** -0.007***
Years of schooling 0.134* 0.213* 0.14750**
0077) (0.085) (0.060) (0.001) (0.001) (0.001) (D.001) (D.001) (0.001)
Cognitive ablity 0ll8 0875 0.344 Increase in natural resource exports 0.055*** 0.049* 0.055*** 0.055*** 0.055*** 0.061***
(0.26) (0.290) (0.249) - in constant dollars (as a share of initial GOP) (0.018) (0.021) (0.018) (0.018) (0.018) (0.017)
Constant 6204 0 gp[+* 6.98977+** 6688+ 7g0g++* Initial Economic Complexity Index 0.044°* 0.046°* 0.044°* 0.045°* 0.052***
(0.917) (0.995) (0.977) (0.562) (0.83) (0.0m) (0.01) (0.01) (0.01) (0.01)
Observations 89 59 89 59 89 Initial Economic Complexity Index X Income per capita. log -0.004*** -0.004*** -0.004** -0.004*** -0.004***
R 0.620 0.448 0.596 0.619 0.584 (0.001) (0.001) (0.001) (0.001) (0.001)
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.l Years of schooling (standardized) 0.008* 0.013*** D.008*** 0.005
(0.004) (0.004) (0.003) (0.003)
Secondary school enrollment (standardized) 0.000 0.001 0.005** 0.002
(0.003) (0.003) (0.002) (0.003)
Tertiary school enrollment (standardized) -0.003 -0.003 -0.000 -0.003
(0.002) (0.002) (0.001) (0.002)
Constant 0.097** 0.07*** 0.091*** 0.097*** 0.099*** 0.083***
(0.012) (D.012) (0.0} (0.012) (0.012) (0.010)
Observations 263 263 263 263 263 263
R 0.409 0.288 0.401 0.409 0.406 0.383
Year FE Yes Yes Yes Yes Yes Yes
st standand esrors in parentheses ™ p<0.01, ** p<0.05, " p<0.|
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4. How Is Complexitydifferent from other approaches?cont.) B(f

A Finally,we look at measuresof competitiveness The most respectedsource of these measuresis the World Economic
C 2 NJdofada Competitivenesdndex (GCI) The GClhas been publishedsince 1979 Overthe courseof more than 30

years,the coverageof the GClhasbeenexpandedand improved methodologicallygoingthrough two major revisionsin
2001 and 2006 By 1995 the GCRranked lessthan 50 countries, but over the yearsthis number has increased,now

reachingover 130 countries Theclaim of the GlobalCompetitivenesdreportis that the index capturesthe fundamental
variablesthat drive growth overthe mediumterm.

A TheGCldevelopsover 150 measureof elementsthat it consideramportant for competitivenessind then averageshem.

TheECllooks, instead,at the actualkindsof industry that a country cansupport Both shouldcaptureinformation that is
relevantto anS O 2 y ZaWikky@agrow. Whichone doessomore effectivelyis an empiricalqguestionthat we addressext

Contribution to the variance of economic growth from the Economic Complexity Index (ECI) and measures of competitiveness.

™0 years
O
‘ ) Years WEF - Competitiveness Ranking

0% 2% 10% 15%

Contribution to R?

20%
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4. How Is Complexitydifferent from other approaches”{cont.)

TABLE 4.3.1

Annualized growth in GDP pc

ayear panels |0 year panels

VARIABLES () (2) 3 (4 (5) (6)
Ranking of GCI -0.00007* -0.00004 -0.00023 -0.00005

(D.000) (0.000) (0.000) (0.000)
Ranking of ECI -0.00009*** -0.00007*=* -0.00064** -0.000G0***

(D.000) (0.000) (0.000) (0.000)
Initial income per capita, logs -0.00231*** -0.00092*** -0.00180*** -0.01384"** -0.00439* -0.01200***

(0.001) (0.000) (0.000) (0.004) (0.002) (0.003)
Increase in natural resource exports 0.00709 0.00077 0.00578 0.091332* 0.04545 0.08314*
- in constant dollars (as a share of initial GDP) (0.008) (0.009) (0.008)

(0.048) (0.048) (0.045)

Constant 0.02744** 0.0031=** 0.02059*** 0.7473*** 0.06694*** 0.15034***

(D.006) (D.003) (D.004) (0.044) (0.025) (0.030)
Observations 104 104 104
Adjusted R 0235 0.123 0.204 0.233 0.074 0.228
Year FE Yes Yes Yes Yes Yes Yes

Robust standard emors in parentheses *** p<0.01. ** p<0.05, " p<(
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5. How doesEconomicComplexityevolve? BJC

A So economiccomplexity seemsto matter: it affectsa O 2 dzy leveEofddcome per capita and
drivesits future growth.

Alt is also distinct from what is captured by measuresof human capital, governance and
competitiveness

A Buthow doescomplexityevolve?

A Howdo societiesncreasethe amountof productiveknowledgeembeddedin them?
A Whatlimits the speedof this process?

A Why doesit happenin someplacesbut not in others?
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5. How doesEconomicComplexityevolve?(cont.) Bf

A The complexityof aO 2 dzy achid®nyeeflectsthe amountof productiveknowledgeit contains
A Thisknowledgeis costlyto acquireandtransfer,andis modularizednto chunkswe call capabilities

A Capabilitiesare difficult to accumulatebecausedoing so createsa complicatedchickenand egg
problem Onthe one hand,countriescannotcreate productsthat require capabllitiesthey do not
have Onthe other hand,there are scantincentivesto accumulatecapabilitiesin placeswherethe
Industriesthat demandthem do not exist

A Thisis particularly true when the missingcapabilitiesrequired by a potential new industry are
many. In this case,supplyingany single missingcapabilitywill not be enoughto launchthe new
iIndustry,giventhe absenceof the other requiredcapabilities

A In a world in which capabilitiesare complementary,new capabilitiesrisk not being demanded
simplybecauseother capabilitiesare not present

A It follows then that new capabilitieswill be more easilyaccumulatedf they canbe combinedwith
others that alreadyexist Thisreducesthe needto coordinatethe accumulationof severalnew
capablilitiessimultaneously
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5. How doesEconomicComplexityevolve?(cont.) Bj

A For this reason,countriesare more likely to move into productsthat make use of the capabilitiesthat are
alreadyavailable

A Thesecapabilitiesare available however,becauseahey are beingusedto makeother products

A An implication of this is that a country will diversify by movingfrom the productsthey alreadyproduceto
othersthat requirea similarset of embeddedknowledge

A Arguablyijt is easierto move from shirtsto blousesthan it is to move from shirtsto engines Thisis because,
In terms of embeddedknowledge shirtsare more similarto blousesthan to engines

A A testableimplication of this logicis that countrieswill move into productsthat are similar,in terms of the
capabilitieshey require,to the onesthey alreadymake

A Measuringthe similarity in the capability requirementsof different productsis not simple Identifying the
precisetechnical and institutional requirementsof each product would involve collectinga mindboggling
volumeof information.

A Instead, here we measuresimilarity usinga simpletrick. If shirts require knowledgethat is similarto that
requiredby blouses but different from that requiredby enginesthen the probabilitythat a country exporting
shirtswill alsoexportblouseswill be higherthanthe probabilitythat it will alsoexportengines
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5. How doesEconomicComplexityevolve?(cont.) Bj

A Sothe probabilitythat a pair of productsis co-exportedcarriesinformation about how similartheseproductsare.

A We use this idea tomeasure theproxmltybetween all pairs of products in our dataset. For a pair of goaisdn ;22

proximity Is defined as = ) whered ;  pif countryowexports product) with'Y 6 © p andTt
hhp
otherwise.Q, is the ubiquity of produci.

A For example, if in 2008, 17 countries exported wine, 24 exported grapes and 11 exported both, all with RCA>1. T
the proximity between wines and grapes is 11/24=0.46.

A Thecollectionof all proximitiesis a network connectingpairsof productsthat are significantlylikelyto be co-exported
by many countries We refer to this network as the product spaceand useit to study the productive structure of
countries

A We care about the structure of the product spacebecauseit affects the ability of countriesto move into new
products

A Productsthat are tightly connectedshare most of the requisite capabilities If this is the case,then countriesthat
alreadyhavewhat it takesto makeone productwill find it relativelyeasyto moveto the nextones

A A highly connectedproduct space therefore, makesthe problem of growingthe complexityof an economyeasier
Converselya sparselyconnectedproductspacemakesit hardet
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5. How doesEconomicComplexityevolve?(cont.)

»)

A Imaginethat the product spaceis a forest, where every product is a
(ree. Treesthat require similar capabilitiesare near eachother in the
8L %X ¥ TOWKEL wd O X wp@ forest. Distanttreesrequireverydifferent capabillities
v i A If countriesare a collection of firms that make different products,we
: ke - N1 ¥ e /b canthink of firms as monkeysthat live on trees, meaningthat they
B PR U1 ook 2l ST 1L 1slom 050007 Bl exploitcertainproducts
% \ 7o N/ : ! 1+ 'L | ¢ 8Vy ; A Countriesdiffer in the number and location of their monkeysin this
B[ o e SN AN N2 {@@ . common forest The developmentprocess,which implies increasing
Ly i N TY f; DR ..‘ .\..,,..-'.,‘: | @rﬁg,f::o;; product diversity and complexity, is akin to monkeyscolonizingthe
e \‘ R, L3 0‘ ol ve. .00 . forest, occupyingmore trees, and moving especiallyinto the more
o @ Oy e oA @, SreSisiiguitrt. complexor fruitier ones
oL@ ¢ A SO @ ey | [ o T e .= . N .
| et Lt AN S | i se A Whenmonkeysjump to nearbytreesit minimizesthe chickenand egg
VAT a1 A NN RN I\ AN problemof havingto accumulateseveralmissingcapabilitiesat once
U it W LR "'"’-,‘; A Furthermore,if trees are denselypackedtogether, it will be relatively
.. e easyfor monkeysto move from tree to tree and populate the forest
‘ | But if trees are far apart, monkeys may be stuck in their current
9 A & = e s Y activities
A If the product spaceis heterogeneousthere may be somepatchesof
s 5 e e R highly related products,where addingcapabillitiesand expandinginto
e 3 $ B 1B Py ! b, 1] i g ? z .,5 . new products would be easier, and other patchesof more loosely
b lwambei kSOl P connectedproductsthat makethe processof capabilityaccumulation

anddiversificationharder
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5. HowdoesEconomicComplexityevolve?(cont.)
Product Space

Product Space for China (2020)
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5. HowdoesEconomicComplexityevolve?(cont.)
Product Space

Product Space for United States (2020)
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5. HowdoesEconomicComplexityevolve?(cont.)
Product Space

Product Space for Mexico (2020)
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5. HowdoesEconomicComplexityevolve?(cont.)

Product Space

COUNTRY WORLD
SPECIALIZATION RCA > 0.25

YEAR 2021

-

[he product space is a network connecting products

that are likely to be co-exported. The product space

can be used to predict future exports, since countries

are more likely to start exporting products that are
related to current exports. Relatedness measures the
distance between a product, and all of the products

it is currently specialized

Product Space for Cambodia (2020)
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6. Howto usethe Atlasof EconomicComplexity?

<« - C @& atlas.cid.harvard.edu/countries/118/export-basket = vy @ % 0O

Exporter Rank 54TH OF 133

Total Exports  UUSD $22.6B CurrentAccount  UUSD -$2.20B

O CAMBODIA v

z

T Introduction

Export Basket in 2020

Cambodia exported products worth USD
522.6 billion in 2020. Exports have grown by
an annual average of 7.5% over the past five
years, which has outpaced overall economic
growth, as exports represent a growing seg-
ment of the economy. Non-oil exports have

Trade Flow

Gross

Travel and
tourism

Sweaters, pullovers,
sweatshirts etc., knit

T-shirts, knit Leather

footwear

3.14%

Men's suits and :I“mm'sundwgammnmr
it
pants

Men's suits,
knit

,Ef) Analyze Further

Trunks or
cases

also grown by 7.5% annually over the past 2 46%
five years, outpacing the global average 1 Other footwear of | Babies’
growth. Imports totaled USD $26.3 billion in W(_)men S rubber or plastics | garments, knit
2020, leaving Cambodia with a trade deficit Su |tS, kn|t
in goods and services. L
1.85%
Top 3 export destination « countries o
474% | |
26.35% 12.63% 6.77% Women's suits -
USA Singapore  Germany and pants 1.83% 124%

¢ Export Complexity in 2020

4.63%

PRODUCT
SECTORS

11 - | [ 1] -
ma e e il
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6. Howto usethe Atlasof EconomicComplexity?(cont.)

<« - C @ atlas.cid.harvard.edu/countries/118/export-complexity L v @ » 0O
O CAMBODIA v ECIRanking  73%” OF 133 Rank Change 4 36 POSITIONS OVER 10 YEARS
Eﬁﬁ‘ﬂ Trade Flow Colored by
Gross v Complexity v

ﬁ'} Analyze Further
4 Export Basket in 2020

T-shirts, knit

Traveland | Sweaters, pullovers,
Export Complexity in 2020 L sweatshirts etc,, knit

Research from the Growth Lab finds that
countries whose exports are more complex
than expected for their income level, grow

faster. Growth can therefore be driven by a Men's suits and E::tmm.su"dergamm’ Men's suits, Tubers

process of diversifying knowhow to produce pants knit

a broader, and increasingly more complex,
set of goods and services.

1
Cambodia's largest goods exports are in Women's
moderate complexity products, Textiles : SU|tS, k[’]|t
and Stone .
¢ Export Growth Dynamics 1.3

Women's suits
and pants

.--- LCE
- 1L i dds 0 A
1.05 i pas Mans [

Low Complexity High Complexity

‘ -0.20 Economic Complexity Index
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6. Howto usethe Atlasof EconomicComplexity?(cont.)
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Export Growth Dynamics 1 S
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