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Executive Summary

4EEO OADPI OO AOAI OAOGAO - Al AUOEAGO OOOAOACEA
OPOET OEOU OAAOQI 066 EAAT OE £EA A MAcbine® BBl %A T T T i
Equipment (M&E), Chemicals and Plastics (C&P), and Electrical and Electronics

(E&E). We employ the Economic Complexity framework, an approach recently

developed at Harvard andMassachusetts Institute of Technology MIT), which

emphasies hav existing capabilities can be leveraged to develop new products and
OPCOAAA A Al O1 OOUBO Agbpi OO AAOAS

/| OO AT AT UOGEO AT AOGIi AT OO EiT xh ET xEAO xA AAlI
OOAT O&I Oif AGETT16h OEA Al O1 OOU -babdcdde@porEl I OAIT UE
the 1960s to an impressively more complex and dynamic export composition in the

1990s, especially due to growth in the E&E sector. Along with the upgraded

complexity of the economy came remarkable economic growth. These changes,

however, have not continued in recent years, and the composition of exportat the

end of the 1990s is quite similar to 2012. Shortly after the process of diversification

of the economy decelerated, so did growth.

7A AOCOA OEAO A OOAAT lodnatibnio A @I 1 RAIARGAO H AT0AG
growth, and thatit should be guided by three criteria: leveraging existing productive

capabilities, increasing economic complexity, and improving access to more

attractive diversification opportunities. Using international trade data and metrics

representing these criteria we systematically evaluate the potential of Malaysia in

currently under-developed clusters Through fitering United Nation COMTRADE

AAOGA £ O POI AOCAOO OEAO EAOA A COAA&GRO AATTTI
are feasible for production (measured by their distance from current production

capabilities), and present strong opportunity gains, we created a list of 238 products

concentrated in the prioritis ed M&E, C&P, and E&E sectors. Tis prioritized list of
OFOI 1T OEAO DPOI AOAOOSG A Alwava didverkifikatiddE A AAOEO 1 £
A detailed review of the frontier opportunities highlights, among others, general

and speciatpurpose machinery as well as precision instruments in M&E, organic

chemicals and plarmaceutical products in C&P, and a few stilinderdeveloped
high-complexity products in E&E. We complement this analysis with data from the

Census of Manufactung Industries to explore the size, productivity, and other

important characteristics of firms in the priority sectors, documenting key

observations like the strategic role of international firms and the lack of competitive
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scale and capital investmentin many frontier products, particularly among local
firms.

We conducted detailed case studies onselect frontier products identified by the
complexity framework to determine the current state of target industries These
case studies includea Growth Diagnosticanalysisto identify binding constraints to
further investment in frontier products and strategically target policy intervention.
The findings of the case stués show that there are constraints related to
intermediation and cost of private capital financing; a paucityof skilled labor; and
coordination challenges. These findings inform the propged policy
recommendations. These recommendationsemphasisethe need for a shift in the
paradigms that guide policy interventions to a focus ontargeted coordination, a
network approach to capabilities development and the role of the public sector as
catalyst.

Regarding policy, our findings call for a complexityEl AOOAA OEOEIT 1
future development in which the latent potential of frontier products in M&E, C&P
and E&E play a more decisive role. To achieve this vision we recommend leveraging
and augmenting existing capabilities enhancing strategic coordination, and
improving access to risktolerant finance in strategic areas. We have also outlineal
set of pragmatic implementation mechanisms whileremaining flexible to manage
the risks that are intrinsically associated with structural transformation.

I A

/
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Introduction

This report evaluates the economic transformation opportunities available to

Malaysia using the Economic Complexity framework and methods/Ve concentrate

IT OEOAA ObPOENNEDLY the® AdoGdmid GPéanning Unit (EPUY

Machinery and Equipment (M&E), Chemicals and Plastics (C&P), and Electrical and
Electronics (E&E).

7EAO xA EAOA EI T ETA xEAT xA OAEAO O OAAII
diversification of the AT O1 OO Urd Baskek ZRRcent research onEconomic
Complexity! has produced compelling evidence showing that countries that

diversify their economy by adding to their export basket increasingly sophisticated

products tend to achieve higher income levelOur work is based on the premise

that achieving this type of diversification shoud &8 A AAT OOAI PAOO EI
policy agenda.

This premise has twoimportant connotations. First, our focus will not be on how
Malaysia can gain or maintain market posions in industries in which they are
already significantly specialised (i.e. growing in what can be referred to as the
OET OAT OE OWe willdockqnEtéad af] the opportunities space among products
that Malaysia is yet to develop significantlyi.e. the opportunities to grow along the
OA@OAT OEOAA | Aledn GooirGmy that there is no value in fostering
exports growth in the intensive margin; on the contrary, we believe that this ign
important aspect of any growth strategy. What we are suggeng is that there is
great strategic value in developng aong the extensive margin, andgiven how
critical diversification can be for growth, the development of new industries cannot
be treated as a secondrder issue. Strategic diversification of the eonomy should

AA A POEI OEOU ET - Al AUOEABO OOOAOAcU Oi O

(@}
O\
)y

The second connotation is that not all types of diversification arequally desirable.

On the one handsome new products will be more valuable than othes, either

because they increase th&nowledge base of the economy or because they open

doors to highervalue areas of future diversification.On the other hand some

PDOi AOGAOGO xEIl AA 11 0A OAAAAOGOGEAIT Ao O1 - Al AL
natural and humanresources, infrastructure, etc.Diversifying strategically implies

developing new products that offer a good combination of value and accessibility,

that is, products that offer a favorable cosbenefit outlook for the country. This

! Most of the relevant recenesearch in this area is summaré i n t he @dAAtl as of Economic Compl exit)
Cente for International Development (CID) and the MIT Media Lab, available at: http://www.atlas.cid.harvard.edu/.
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report presents an efbrt to map the space of the produdcstill not fully developed in
Malaysia in a way that allows us to see more clearly the strategic diversification
opportunities.

The use of the Economic Complexitframework implies that the emphasis will be

placed onunderstanding the existing productive capabilities of the countryand how

they can be leveraged for strategic diversificationThis is different from other
approachesOOAE AO OEA OOAI1 OA illusttae,Bdt as himOdK a A x 1T OE 8
country that has devédoped a successful cluster idorestry and loggingO- 1 OET ¢ Ob
OEA OAIlI OA A Ecauniryémaydihply addifigvalue £o theircurrent output

by producing furniture. However, it is notnecessarily the case that the capabilities

that firms have developa in the logging business give them a comparative
advantage inthe design and manufacture ofurniture. Their know-how, for example,

could position them better to enter the market ofspecialisedcutting machinery. In

the meanwhile, a country with a stronggarments industry (where the design
component is central to the business) may have capabilities more suited to develop

a successful furniture industry.

The Economic Complexity approach is not mutually exclusive with approaches
focused on value chains. réquently, the best way of leveraging current capabilities
for diversification may indeed be moving into products with greater value added
within the same industry. But in many cases the best opportunitiesnay lie in
related but different value chains.By exploring the potential uses of existing
productive capabilities across darger space of products, the Economic Complexity
methods allow us to consider a wider set of opportunities before establishing
priorities.

The complexity analysis presented in tls report relies heavily on the United
Nations international trade database (COMTRADE)This is because, as will become
clearer when we detail in Sectiorlll, the measures used incorporate information not
only of one country and selected products, but of all countries and products for
which we have comparable information globally. International Trade Data is the
most complete source of internationalbdata useful forour purposes.

The methods used and or reliance on trade dataset the scope ofthe analysis.We
are able to consider product categories as defined in the classditon system used
(the 4-digits Harmonised System classification, HS4)his implies that differences
across product types and their qualties that are finer than the HS4 categories
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escape our rada?. It also implies that we do not incorporate informaton on
economic activities in nontraded products and inservices3

Another key point regarding the scope of the analysis is thabur capabilities-
centered approachemphasisesthe supply-side. When we say that Malaysia hathe
capabilities to develop, for example, certain types of precision machinery, we mean
that looking at the data of many countries worldwide (e.g. under what conditions
diffefOAT O DPOI AOAOO OUPEAAI T U Ai AOGCAQ OOCCAOOO ¢
export this product in significant quantities. The method does not directly
incorporate an analysis of the specific market conditionsfor each product This
means that the firdings of this report should be complemented bydemand-side
considerations including the competitive environment of industries, market
potential, and price dynamics;as well as other relevantfactors like resource use,
sustainability, environmental impacts,and social impacts.

After identifying products for prioritisation we dig further into the potential
constraints facing producersand would be investors Within E&E, M&E, andC&P,
we conduct case studies of two products each from the list pfioritised products.
The case study methods complemented by the Growth Diagnostics framework. The
Growth Diagnostics framework is based on the idea thawhile many factors may
seem to hold product production backnot all these impediments will bind equally.
Indeed, resource limits require a prioritisation , which in turn is achieved by asking
which of the impedimentsx E1 1 h EZ OAl AGAAhRh AAI EOGAO OEA O
The degree to which a constraint is binding is indicated by the change,isay,
investment or exports due to a provision of the constrainedfactor. For example,
where lack of skilled labor constrains a product from being developed, we might
observe significant wage premia for those who hold the scarce skills. If a particular
constraint is relaxed, say a firm brings in foreign skilled labor; this should have a
payoff for growth or investment in the prioritised product. If cost of finance is the
binding constraint, then a lowering thereof e.g., through a reduction in lending
interest rates should have a positive impact on the investment rate and therefore
exports of theprioritised product.

2The COMTRALE data presented in the harmamissystem classification does report exports data at a finer level of aggregation (6
digits or more). However, the reliability and consistency of the data diminish significantly beyonddfugt<l level (i.e. there is a

large variation in the quality of the data reported by different countries when the classification of products is vexs).grénisis

why we follow the convention of the Economic Complexity literature and use the HS4 classification.

% Ideally we would like to perform this analysis using production data that includes also services-tadewproducts. However,

to our knowledge tére is no internationally comparable production data of this kind available. That said, it is worth mentioning that
analyses focused on production data within countries (e.g. across cities or regions) including servicesradddnproducts have

found hat many of the empirical facts that are observed across countries and constitute the basis of the economic complelxity approa
also appear across sohtional geographies, notably the negative relationship between the diversification of cities ancarebtbes
average ubiquity of their industries (The Atlas of Economic Complexity, 2014). This strongly suggests that the mapping of
productive capabilities in the tradable sector is not significantly distorted by the absence of services data.
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Once a constraint is identified,it is useful to offer evidenceto illustrate the
manifestations of the missing input.For instance, we must understand how privde
agents are coping with the lack of the identified input We need tolook at the
current industrial landscape to determine key drivers for the successful products.
We proceed in this manner for 6 of the 238 products isolated in the complexity
analysis.

The remainder of the report is organisedin eight sections. Sectionl discusses the
macroeconomic and policy context of this report. Sectiolll presents in more detalil
the Economic Complexity and Product Spacframeworks, the empirical evidence
upon which it is constructed, and some of the measures that this framework has
produced. SectionlvVl T T EO AO - Al AUOEAGO OAAAT O AAOGAI T
lens of Economc Complexity and the Product Space. Sectiod presents our
guantitative assessment of the frontier export opportunities of Malaysigprioritising
among the products that the country still does not export signifiantly and those
best suited for strategic diversification. Section VI uses data from theMalaysian
census ofmanufacturing industries to look at the firms in the priority sectors and
provide a clearer picture d their size composition, productivity, and the roles of
national and international players. Section VIl presents the case study of selected
frontier products in which the growth diagnostic framework is applied. Section VIl
presents the policy framework for strategic transformation.Section IXconcludes.
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Macroeconomic and Policy Context

By most international standards the development story of Malaysia has been one of
tremendous successA largely agraran and resourcebased lowincome economyin
the 1950s Malaysiatoday is an upper middle-income country with GDP per capita
of $10,500 (current US$}. Less than 2percent of the Malaysian population lives
below the national poverty line and over95percenthasaccesso key services such as
primary education, immunisation, and basic healthcaré The country is consistently
ranked high on various international measures of competitiveness anelse of doing
business.lt is the fourth most O 1 B Adormyin the world as measured byaverage
share of exports in GDP and it enjoyed an average GDP growthof 7.2 percent
during the 1990sand4.8 percent during the 2000s.

Malaysian exports growth and deceleration

century was broadly fueled by two sources. Oneis - Al AUOEAS8O OGAAEOEIT T /
which include oil and gas andtree crops (oil palm, rubben. The other is the

electrical and electronics (E&E) sector, which emerged in Malaysiastarting with

Intel sédecisionin 1972 to locate its first offshore assemblyplant on the island of

Penang Aided by arange of proactive government policiesto attract foreign

investment, including tax holidays, subsidies, export processing zones, targeted

investments and otherincentives’, subsequently Malaysiabecamehome to many of

OEA x1T 01 A6O 1 AAAET @rs hiROAAEQéciorBchddntedfdris@®EAA OO O

(T xAOAOh OEA Odbriiué tO tued thelakge shar® bfGDPand export
growth is currently in question. With a significant expansion in supply by regional
competitors such as China, Thailand and Vietham and the consequent decrease in
prices, profit margins in important sub-sectors (such as semconductors) have been
shrinking. In addition, the industry has matured and lacks the growth dynamism of
younger industries. Moreover, the sectoris largely composed of foreign multi-
national companies (MNCs)who, despite their longlived presence in Malays,
could become footloose in the medium run if the attraction to lower-cost

4 Unless oterwise noted the source of statistics reported in this section are the World Development Indicators, available at
http://data.worldbank.org/datatalog/worlddevelopmentndicators (accessed July, 2014).

5 Asian Development Bank, Basic Statistics 2014.

6 On average, exports as a share of GDP stood at 108 percent during the 2000s. In comparison, the average value ofD#ports in G
during the 2000s was 33 percent for countries in East Asia and Pacific and 31 percent for all uppéncoidéleountries.

"Rasiah, Rajah (1995fForeign capital and industrialization in Malaysiéacmillan Press: New York, N.Y.

8 Own calculations using COMTRADEEPII data.
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manufacturing locationsincreases. In recent yearsMalaysia has been increasingly
sourcing low-wage workersfrom abroad in order to preserve its competitivenessin
the assembly al lower value added activities inthis sector. Driven partly by the
slowdown in E&E growth,exports are becoming a less dynamic driver of growth in
Malaysiaoverall. Theshare of exportsin GDP has fallerirom 120 percentin 2000 to
an average of 78 percensince 2012

Current challenges

The current state of the E&E sectoitllustrates the threat of theO 1 E AR AT | A OOADPS
whereby a country is no longer competitive as a lowcost manufacturing location

but is still inadequately positioned tobe apremier location for the development and
manufacture of frontier products® One solution is to movento higher value-added

activities such as product development and designVarious governmentaided

programs in Malaysia have beerestablished to promote precisely ach efforts.

However even if suchupgrading in the E&E sectorsucceeds,t is not clear that it

would be enough toprovide sufficient fuel to power the desired GDP growth ratesn

the economy.

Another challenge thatthe government has tried to address ighe low value added
value oflocal businesses inthe economy.MNCs dominate the E&E sectaand have
an important but smaller presence in other sectors like Chemicalnd M&E. In 2011
more than 60 percent of all projects approved by the Malaysian Investmén
Development Authority (MIDA) were foreigni0State-owned companies (SOEs) and
Governmentlinked companies (GLCs) alsplay a big rolein the Malaysian economy
especially in strategic sectorssuch as oil and gas, transportielecommunications,
finance, and utilities. The contribution of privately owned Malaysian business to
GDP and exportsis relatively small by comparison The averagdocal manufacturing
firm employed32workers and had annual sales of RM 16.3 million in 2010
compared to anaverage of 390 wokers and sales of RM218.7 million for foreign
manufacturing firms.11 How domestically ownedfirms can become more productive
and eventually compete in globaimarkets remains one of the main policyuestions.

9 Economic Transformation Programme: A Roadmap for Malaysia, Chapter 1. http://etp.pemandu.gov.my/
10 Malaysian Investment Development Authority, http://www.mida.gov.my/homeHaudfigures/posts/ (accessed August, 2014).

" Data from the 2010 Manufacturing Census, DoS.




FINAL COMPLEXITY ANALYSBS4 5%$9 / & - MANUGFACTURING
MOl INDUSTRIES

Government policies and economic transformati on

Historically the government has played an active role in steering industrial
development in Malaysia.The 10t Malaysia Plan (20162015) sets the goal of
achieving highincome status by 2020, an aim that will require roughly 6 percent
annual growth. One of the key implementing tools has been theEconomic

Transformation Program (ETP) whose aim is to stimulate projects in 12 national
key economic areas (NKEAs) to promote privatsector led growth and deliver

higher value added activities. The NKEA@clude oil, gas & enggy, education,
tourism, wholesale & retail trade E&E, healthcare, palm oil, communications,

agriculture, business servicesfinancial services,and Greater Kuala Lumpur / Klang
valley development!2 The ETP has succeeded in attracting inemental investments
in a number ofimportant areasof the economy However, these efforts largely focus
on industries that are already among the strongest in the country

Meanwhile, a clear strategy on how to achieve a more fulamental economic
transformation, one that could fuel growth not only incrementally but for the next
decade or two, is still incomplete. In other words, the efforts to upgrade theexisting
economic sectors have not been accompanied bya clear strategy for the
development of new and more complex industries in which Malaysia can become a
leading producer and exporter. While the country has a welldeveloped presence in
electronics, there arestill few internationally competitive firms in other critical
sectors such as machinery and cheigals. In comparison toits wealthier neighbors
and highrincome countries more broadly Malaysia currently lags behindThe aim of
this report is to map the opportunities for transformation and diversification. We
hope to add value by identifying the fronter that lies just beyond the scope of
- Al AUOEAS O A O OthbtGo fé& @bid iz QinadaiadBOur goalis to
contribute to a strategy on what can become new drivers of growth in the Malaysian
economy over the next1l0 or 20 years. We discuss n the next section the
frameworks and methods that we employ.

2 http://etp.pemandu.gov.my/
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Economic Complexity and the Product Space

Economic complexity is a novel framework developed over the last decade by a
team of researchers at Harvard and MIT led by professors Ricardo Hausmann
(Center for International Development, Harvard) and Cesar Hidalgo (Media Lab,
MIT). Employing methods from network science, these teams have carefully
analyzed the composition of exports of countries around the world, documenting a

series of revealing emprical patterns. They also created a series of metrics that have
become a very powerful tool to study the patterns of economic diversification and

how they relate to growth.

A detailed account of the theory, the main empirical findings and technical

definitions of these metrics AAT AA &£ OT A ET OEA OAAAT OI U
AT T 11T EA #Blhtis dhapterOue ek to provide a summary overview of

this approach and an intuitive explanation of the economic complexity methods

employed in our analysis

RCA and the patterns of international trade

The empirical strategy of this approach starts by distinguishing when a country

Aopi 06O A DPOT AOAO OOECT EEEAAT 01 U6 AT A xEAIT

i AAOOOA ETT x1T AO 02A0AdgHARECA. #tlisl cRlduiaddto OA 1 AOA
dividing the share of the country in the world marketof that productover the share

of the country in total world exports!4. For example if Malaysia accounts for 40

percent of world trade in crude palm oil and for 1.5 percenof world exports overall,

Malaysia will have an RCA = 27 in palm oil. In general, having an RCA larger than

one in a product implies that the country is relativelyspecialisedin the production

I £/ OEAO CiITA jE88A8 EO A @and ity aORCA SmalkOl AOA O
than 1 implies that the country is lessspecialisedin that good than the world
averageés.
3 This book and the associated website can be accedsitg #atlas.cid.harvard.edu

w v o B
“Specifically, Y 0 ¢ ~ g—— where X denotes exportsjndexes countries, angindexes products.

Br

15 All economiccomplexity and produespace measures begin by simplifying couptrgduct export data and turning it into a matrix
of zeroes and ones indicating which countries exportsex which prod

CountryProdiwct).  The traditional way of doing this simplification is calculating RCA for every cotprogluct pair, and

categorizing a country as a significant exporter of a product if it has RCA equal or greater than one in that produptrtaat im

limitation of this approach is that if a country has very large exports in some products, other products that have smaller but still
significant exports may end up not being counted, HhsetThisuse they re
is particularly relevant for Malaysia, where the size of its-firstier exports (like semiconductors, palm oil and hydrocarbons) may

opaque the visibility of some secendler exports, even if they are big comparing to other countries of similar sizeis Why the

most recent computations published in the Atlas of Economic Complexity considers that a country exports a productlgigrajicant



http://atlas.cid.harvard.edu/
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The Economic Complexity researchers have extensively documented that the matrix
linking countries with the products they export significantly (i.e. with RCA) has a
clear structure as depicted inFigure 1. Thisvisualisation of the export data matrix
places 223 countries in the rows and the 1,241 products in the HS4 classification
system in the columms, and sorts them accordingo the amount of products that
countries export with RCA and the amount of countries that export each product
with RCA. A black cell denotes that a country has RCA in the corresponding product
and a white cell that it does not.

Figure 1: The Country -Products Matrix, 2012

Countries

2005 ‘ £y ) : B

| | | | |
200 400 600 800 1000 1200
Products (HS4 classification)

Source COMTRM®E/CEPII data, own calculations

Figure 1 shows that while some countries export almost every product (they are

diversified) others export only a few. Conversely, some products are exported by

almost all countries (they are ubiquitous) while othes are exported by only a few.

This evidence is at least partially at odds with the dominant theories of international

trade that predict that countries will tend to specialisein the production of certain

goods based on their comparative advantage which can stem either from i) their

factor endowments such as natural resources, human, and physical capital
(HeckscherOhlin advantage) orii) their productivity in certain activities (Ricardian

advantage). While it is true that global trade patterns are consistent with both factor

AT AT xI ATOO AT A DPOi AOAOEOEOU DI AUET C Al EI Pl

the country has RCA>=1 in that produat,b) the share of the country in the world manithat producis at least twice as large as
the share of the country in the world populatiofhis is the approach we have adopted for the computation of all the complexity

measures included in the report.
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export patterns, we do not nearlyobserve the large degree ofpecialisation that
these theories predict.

Perhaps the most surprising empirical fact represented ifrigure 1, is that there is a

clear negative relationship between the diversity oA AT O OOUG6 O A@bHi OO0
products it exports) and the average ubiquity of its products (how many other

countries export these products). Specifically, diversified countries tend to export

goods that are on average rarg i.e. exported by few other couatries. In contrast,

undiversified countries export goods that are very common or ubiquitous. This

implies that instead of specialising countries tend to diversifyas they advance in

their development. Rather than abandoning certain industries in favor obthers,

they tend to add to their export basket new and more advanced products.

Productive capabilities and economic complexity

What can explain the observed patterns? Hausmann, Hidalgo and their-aothors
propose a theory whereby what countries can mduce and export reflects their
underlying productive capabilities. Countries have capabilities that can be used to
make goods. Different products require different capabilitiesz more complex
products require many sophisticated capabilities while simplgroducts require few.

In this model of the word, countries with many capabilities are able to produce and
export many different products including those that are very complex, i.e. that
require many different capabilities. These are the diversified coumis whose
exports are rare on average. Countries with few capabilities are able to produce and
export only a few simple products. These are the undiversified countries whose
exports are ubiquitous on average.

Using network science methods, Hausmann, idthlgo, and ceauthors have
constructed measures of the capabilities intensityor economic complexity of
countries and products. The Economic Complexity Index (ECI) is a measure
developed for each country by looking at how diversified its exports are, and
adjusting their diversity based on how ubiquitous or rare the products in its export
basket are, how diversified other countries that export the same products are, how
ubiquitous or rare the exports of these countries are, and so on. In a similar fashion,
the Product Complexity Index (PCl) measures how ubiquitous a product is, and
adjusts this measure according to how diversified countries that export that product
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are, how rare or ubiquitous other products that these countries export are, and so
on.16 Both of these measures are expressed in standard deviations from the mean.

Complexity, development , and growth

One remarkable finding is that ECI is highly correlated with GDP per capita levels.
Higher income countries tend to have higher economic compleyi and in those that
do not their income is usually highly reliant on resourcebased activities. Although
the ECI uses data only on which countries export which products significantly (i.e. a
matrix of zeros and ones) and no information about other countr characteristics, it

is able to explain 75 percent of the variation in GDP levels across countries for
which natural resources represent less than 10% of their GDP, as shownRigure 2
taken from the Atlas of Ecaomic Complexity.

Economic complexity is also very connected to growth. The difference between the
income levels predicted by the ECI and the actual income levels of the country at a
given point in time (i.e. the vertical distance to the regression linen Figure 2) is a
good predictor of subsequent GDP petapita growth. Thus countries that are
currently less wealthy than one would expect given their level of economic
complexity tend to catch up and those that a wealthier than their complexity
would suggest tend to subsequently grow more slowly. In statistical regressions that
compare the performance ECI with that of other known determinants of growth
such as education, institutions, and the quality of the busass environment, the
economic complexity emerges as the single strongest predictor of GDP growth
among these variables.

16 As mentioned before, the formal mathematical definition afehrand all other complexity measures used in this report can be found
in the publicly available Atlas of Economic Complexity. The reader looking for specific guidelines for computation dieoutd re
this publication and to the material of the techniralning offered by the consulting team to EPU and partner institutions on

September'8and 4, 2014.




FINAL COMPLEXITY ANALYSBS4 5%$9 / & - MANUGFACTURING
MOl INDUSTRIES

Figure 2: Economic Complexity and Income Per Capita
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The Product Space

If having high levels of economic complexity is so connected to development levels
and growth, a natural question to ask is how do countries become more diversified
and achieve higher levels of economic complexity? In answering this cgt®n,
Hausmann, Hidalgo and c@authors have made another fundamental contribution to

I 60 O1 AAOOOAT AET ¢ 11 EITx A Al O1T OOUBO A@gpi 00
The key idea is that in the process of structural transformation needed to upgrade
the conplexity of their export baskets, countries tend to use their existing
capabilities to move into new products that are related or nearby. In other words,
they tend to develop products that require capabilities that are similar to those they
already have. Hov close or distant any two products are can be inferred by looking
at how many countries make both at the same time. If most countries that export
product A also export product B we can infer that the capabilities required for these
two products are similar and hence these products are related.,liowever, products

A and B almost never cappear, we can infer that capabilities that they require are
different.
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Hausmann, Hidalgo, and cauthors use a networkvisualisation to illustrate the
technological rdatedness across all product categories. This network, (reproduced
inFigure3)YEO ET T xT AO OEA OPOI AOGAO OPAAAG AT A EC
connections found in the international trade data. The nodesepresent products
and the links connect pairs of products that are closely related as suggested by the
exports patterns (i.e. have a high likelihood that any country jointly exports both).
As it is apparent in the graph some products lie in densely interoemected clusters,
suggesting that they share related capabilities with many other products. Others are
peripheral and relatively isolated in the product space, suggesting that the
capabilities used in these products translate less well into others. Overalle can
observe a weltinterconnected core in the product space, which includes machinery,
chemicals, and other highly inteflinked sectors. Resourcébased products such as
oil and tree crops are located in more peripheral areas of the product space.

We AT OOPAOEI i OA AT U AT 01 OOU60O0 AgbPi OO0 AAO
visualise the position of their current export basket. Performing this exercise,

Hausmann, Hidalgo and c@uthors find that richer countries tend to occupy much

of the product space, gsecially the highly interconnected clusters at the core, while

poorer countries tend to be located at the periphery. Most importantly, they find

that over time, countries tend to move into products that are highly connected to

their already existing produlD 08 4EOO A Al 01 OOouUud O bpi OEOEIT E
is informative of its future opportunities for growth and diversification, and it is

OAl OAAT A O1 OEETE AAT OO OEA EEOOI OEAAIT AOTI
lens. This is what we do inhe next section for the case of Malaysia.

Y This figure portrays the product space as introduced in the 20%ibivef the Atlas of Economicdnplexity, using the SITC4
product classification Note that this differs from the HS4 classification employed in our analysis. In thindamef the report our

visualisations of the product space are based on HS4 categories.




Figure 3: The Product Space
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- Al AUOE A 8 Qhroughlihe ehsldf Economic Complexity

Historical evolution of exports

At thA AACETTEIC 1T &£ xEAO AT OI A AA OAOI AA E
OOAT OA&I Oi AGET T 6h - Al AU oEsAd egoAddny. RrioritddtheC AT U OA
arrival of the electronics cluster the dominant sectors were basic food
manufacturing, rubber, and metals, which emulatively accounted for over 60

percent of manufacturing output and more than 80 percent of manufacturing

exports in the late 1960st8 Perhaps surprisingly, amid such a base of relatively basic

industries, a competitive electronics sector began to emerge the 1970s.

By 1980, exports of petroleum, rubber, wood, palm oil, and related products still

AAAT O1 OAA &£ O O1T OCEI U OEOAA NOAOOAOO 1T &£ - Al
also contributing roughly 10 percent in total export value Figure 4). The following

decade, 19801990, saw a significant transformation. In a time when the value of

exports roughly doubled from about U$ 15 billion to roughly US30 billion, the

value of E&E sector exports grew roughly siimes making it the largest exporter in

Malaysia. The next decade saw another tripling in the value of total exports, much of

it driven by growth in E&E. In 2000, E&E accounted for roughly 70 percent of

- Al AUOEAG O AwdlasOdecade sa@vEallswdownUn both total exports

growth and the rate of growth in of E&E. Exports doubled, but this time the E&E

categories above grew by only 50% in total. Meanwhile, much of the growth in total

exports was driven by a commodity boom in oil and gas and to s@ extent in

OAT AOGAA AEAI EAA]I 08 #I1 1 PAOET ¢ - AloyssdOeAd O Ag@DI
I AGAOOGA A OAOU OEIi EI AO PAOOAOTI 8 .1 OECI EZEEA
mix occurred post1990.

®Rasiah, Rajah (1995Foreign Capital and Industrialation in Malaysia Maamillan Press: New York.
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Historical evolu tion of economic complexity and implied capabilities

While looking at the evolution of total export volumes is revealing, it is not a very
DOAAEOA 1 AAOOOA 1T &# OEA AOT1 O0EIT T &2/ A Al O O
is that total export volumes reflect not only structural changes in the product mix

but also exogenous changes in goods prices. For example, if the world experiences a

commodity price boom it may appear that certain countries such as Malaysia are

becoming morespecialisedin resource-based exports although there has been no

true change in the industrial structure of the country. Using RCA in our computation

EO A xAU T &£ AAAOAOOETI ¢ OEEO EOOOAh OET AA 24#
by total world exports in the same product. T®KO EA A AT O1 OOU8 O A@bi
(e.g. petroleum) increase at the same rate as the world exports in the same good, the

2#!1 xEI1T 1170 OACEOOAO AT WYpedalisAtiorgnhhatigdbod. OE A AT Ol

A second feature of exports data is that therecord the full value of an exported
good, but only part of that may be local value added. Thus for exalapin 2012
Malaysia exported UB.pp AEIT T ETT 1T &£ OAI AAOOTITEA E1T OACO/
that only 10-15 percent of this is Malaysian value @ded1° This issue is not unique

to Malaysia. Asian inputoutput (I-O) tables suggest that Singapore, Taiwan, and
South Korea have 24 percent, 12 percent, and 35 percent average value added,
respectively, in the same industry. This gives rise to the followg common and weH
justified concern among local policymakersz while it is true that products like
semiconductors are very sophisticated (technologically speaking), can we really say
that Malaysia has a complex economy because it exports a lot of semicoaitrs if
most of the highervalue links of this value chain are not located in Malaysia?

Fortunately, our method addresses this concern directly. First, the Product Space
analysis looks only at whether the country has RCA or not on a product, reducing
the weight of very large export values in the analysis. Second, thezonomic
complexity measures takesinto account simultaneously the characteristics of all
products in which the country has RCA, of all other exporters of the same products,
of all products in which those exporters haveRCAand so on, as discussed in Section
lll. For example, the list of countries that exported significantly the product category
HS4 8541 (which includes semiconductors) in 2012 iclude not only rich and highly
industrialized nations, but also countries like Philippines, Thailand, India, Indonesia
and Vietnam. This suggests that the capabilities required to export semiconductors
are not necessarily as sophisticated as the technolagil characteristics of the

9 According to data provided in the 2005 Asian Inuttput table (available from http://www.ide.go.jp/English/Data/lo/index.html),
the share of Malaysian value added in i ndwastlpgrcestm20®yory 051 ASemi:
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product may suggest. But this is not a loveomplexity product either. The HS4 8541
product category is ranked 247 among 1,239 products by PCI. Relatively few
countries are able to export semiconductors significantly even in theolw-value
activities of the production chain, because it requires reliable infrastructure,
precision manufacturing expertise, local suppliers of higiyuality parts, etc.

How does the Economic Complexity of Malaysia look when compared with other
countries? As previously discussed, we use the ECI as an indicator of how many
capabilities a country has relative to all other countries in the world. Because it is a
standardised measure, as some countries climb up on the index, others have to
climb down. Figure 5 illustrates over a long period of time (19642008) the
evolution of the ECI in 128 countries. We see that overall the complexity rankings
have been relatively persistent over the past few decades. Most countridsat were
on top of the complexity index in the 1960s remain there today, and many that were
on the bottom are still there. A few countries, however, have made remarkable
transformations and one of them is Malaysia (highlighted in black). Ranked in place
70 in 1964 in terms of its economic complexity, Malaysia climbed 44 positions and
was ranked 26th in 2008. Only Thailand achieved a similar degree of economic
transformation during this same period.

However we also see that most of the large gains were mdad AAOI EAO EI

transformation process, most notably during the 1980s and 90s. In the most recent
AAAAAAR - Al AUOE A& Okingd hashdda imbre dfable. Wild lowsr# )
ranked economies of Indonesia, Philippines, Thailand and China haveen catching
up, Malaysia has been stagnant, even slightly declining in its relative regional

position.

- Al A

OA
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Figure 5: The Evolution of Economic Complexity in 128 Countries, 1964 -2008
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strategic, densely interconnected areas of the prodaspace or in more peripheral

ones. In the product spaceisualisations that refer to specific countries, we highlight

only those products in which the country has RCA > 1. By examining the product

space at different points in time we can observe how a couDOU8 O DHOT AOAOQE
structure evolveszwhat new products it develops and what products it abandons.

Figure 6 presents Malaysia in the product space in 1995 and 20%2

3O0AOOEI ¢ A&Oi i OEA AAdDspf&v@iEd sde e clultér Afire@E A G O D (

crop exports, which contain rubber, palm oil, and related products. These products

xAOA PAOO 1T &£ - Al AUOEASGO A@gbi 0O AAOGEAO EEOOI
below tree crops we see the densely interconneetl garments cluster that since

1995 Malaysia has largely abandoned although it continues to export significantly

certain woven fabrics. Further left we see products that Malaysia exports

significantly in processed foodstuffs (bright green nodes). These havincreased

?1n these visualitions,as well as in those presented t he si ze of each node is proportional t

exports.

(
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notably since 1995 and current exports include products made of tobacco, cocoa,
and other oils and extracts. Malaysia had a strong presence in webdsed products
which are mostly used in construction both in 1995 and in 2012. But the relative
importance of these products in total world trade has shrunk (as can be seen by
their smaller node size).

Petroleum products and certain related chemicals (top right corner of product
space) have a stronger presence in 2012 but these products are locatad the
periphery of the product space, with relatively few linkages to other products. Since
1995 Malaysia has also developed a significantly stronger presence in certain metal
products including wires and tubes made of zinc, copper, iron, and aluminumhé&se
products (colored in dark brown) are scattered throughout the product space.

Turning to the densely interconnected core of the product space which includes

mostly machinery and transport but also certain E&E producty we see that
MalaysiasucceB AA ET [ AEET C 1110 A Z£ZAx OEOI pO6 EIT OI
surprisingly these are products related to its existing capabilities. For example,

Malaysia developed RCA in two products in the center of the product space related

to electrical switchboards and a number of products made of materials related to

rubber, including specialisedpipes, tubes, and sheets. However, to a large extent

this core part of the product space remains empty.

Further left in the product space we see the densely interconeéed but more

peripheral E&E cluster in which Malaysia had a wideeaching presence in both

1995 and 2012. Note the share of some E&E products in world trade has shrunk
especially for the more peripheral products such as sound recorders, storage disks

and tapes. Other categories have largely held their share, among them telephone

sets, data processing machines, and integrated circuits.

/ITA OOAAAOO OO0T OU ET - Al AUOEAGO DPOiI AOAO ODPA,
new products in the precision instuments category (colored in grey). These new

products lie in high proximity to the E&E sector, which suggests that Malaysia was

indeed in a privileged position to expand in this direction given its capabilities in

%Q%8 3O0AE O AAOAUG ofcGpesA péctiudn artalyz&rs nd Athed OAET |
instruments and apparatus for measuring or checking electrical quantities, optical

fibers and optical fiber bundles, lenses, prisms, mirrors and other optical elements.

Malaysia also jumped into a number of more distamew products in this category,

located in strategic areas of the product space. Examples of such products are
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automatic regulating or controlling instruments and instruments and apparatus for
measuring or checking the flow, level, pressure or other varides of liquids or gases.

Looking at the chemicals sector, of which some products are clusteratithe top left
corner of the product space while others are scattered, we see that Malaysia has
made some advances into the more core products in this areaorFexample,
Malaysia developed RCA in various inks, photographic plates and film, heterocyclic
compounds and a number of chemicals, which are relatively central on the cluster.
Malaysia also developed a number of chemicals products in other parts of the
product space, notably various alcohols, acids, and derivatives. Despite these
advances, many opportunities remain untapped in this sector.

While Malaysia developed RCA in certain new products, it also lost RCA in a number
of other areas of the product spee. Most apparent is the exit from the garments
sector, which we mentioned before. However, looking closely we also see that
Malaysia also abandoned or reduced its presence significantly in other products.
One such group represents relatively unsophisticad goods, such as ceramic
ornaments and household articles, wooden frames and other decorative wood
articles. The second group of products are more advanced, and include mostly
products related to transportation, including electric motors, electrical tranporters,
and seats, floating vessels, fluid containers and certain types of aircraft. Today
Malaysia exports only three transport products with RCA > 1 (tug boats, bike parts,
work trucks, etc).

Overall we see that Malaysia has made a number of successtdvances into new
and more sophisticated areas of the product space (e.g. precision instruments,
certain chemicals, certain metal products) and has abandoned a few relatively
unsophisticated areas of the product space (garments, simple ceramic and woode
products). The advances were often made in directions that are consistent with
Malaysia leveraging its existing capabilities to move into products that were nearby.
However, while it made incremental progress, Malaysia over the past 17 years did
not suceed in achieving a more radical transformation as it had in prior decades.
Likely because its starting position was one in which the most strategic areas in the
core of the product space (especially the machinery sector) were largely empty, the
ability of Malaysia to easily move into the core of the product space was also limited.
Hence Malaysié @oduct space today remains strongest in largely peripheral areas
(tree crops, petroleum, metals) and in the E&E cluster, but is sparse in some key
strategic aress.




FINAL COMPLEXITY ANALYSBS4 5%$9 / & - MANUGFACTURING
MOl INDUSTRIES

Compare this evolution to that of South Korea whose product space is showm

Figure 7, garting from a presence in garments and textiles that was even stronger

OEAT - Al AUGEAS8Oh +1 OAA AAATATTAA A 1 AOCA £C
Korea did not have any notable presence in either foodstuffs or wood based

products either in 1995 or in 2012. In metals and minerals, Korea had a strong

presence already in 1995, which only grew stronger by 2012. Korea is particularly

specialised in a series of products made of iron (rolled iron, wire, bars, blocks,

structures, containers, pipes, etc.).

Looking at the more central core of the product space, we see that already in 1995
Korea had a stronger presence in machinery and transport equipment than Maksia
does today. In 1995, Korea exported significantly cars, ships, railway cars, buses and
other specialised machinery. It also exported various other industrial machines
(cranes, lifting machinery, boilers, transformers, textile machinery) and household
equipment (refrigerators, washing machines, etc.). Looking at 2012ve see that
Korea not only expanded its presence in machinery but moved from the more
peripheral to the more central parts, adding to its exports machine tools, various
machine parts, andengines, among others.

In E&E, Korea abandoned a number of peripheral products (sound and video
recording equipment, radio receiversand calculatorg but maintained and grew the
better-interconnected  products (e.g. telephones, integrated circuits,
semiconductors). Korea also grew its presence in the chemicals sector especially in
certain centrally located products z petroleum resins, polymers, polyamides,
silicone, synthetic rubber, etc.

| OAOAT T h xA OAA OEAO +1 OAAS G202GppeassAd O AOET 1
have been more strategic than that of Malaysia. While there are many factors that

AT T OOEAOOA Oi OEEO 1 OOAT i Anh xA AOCOA OEAO +1
position in the product space made this type of diversification more fedse.
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Figure 6: Malaysia in the Product Space, 1995 and 2012
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Figure 7: South Korea in the Product Space, 1995 and 2012
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Current opportunities in the product space

We have already discussed the evidence for the view that, as countries move up the
income ladder, we see a natural process whereby they tend to diversify into more
sophisticated and strategic partsof the product space, specifically the machinery,
chemicals, and electronics sectors. As we saw in the prior section, Malaysia
succeededin transforming its economy during the 1980s by moving into the
electronics sector. However its diversification into tle other core areas has been
more limited. Figure 8 (left column) compares Malaysia to various countries in its
region. For each country the length of the bar corresponds to threumber of different
products exported with RCA. We see that countries that are richer than Malaysia
have indeed achieved greater RCA in these strategic sectors.

Specifically, in E&E Malaysia is ranked™among the 14 countries in terms of the
share of all products in the E&E sectors in whbh it has RCA?L In 2012 it exported
significantly 73 percent of all the products in this category. On the other hand in
M&E where Malaysia exports with RCA only 18 percent of all products it is ranked
7t in its region. Similarly, it is ranked P in Chenicals where it exports with RCA 19
percent of all products.

However, given its current starting-point Malaysia is very well positioned to move
into strategic products in these sectors. This can be seen in the right halfFéi§ure 8,
which graphs in each of the three priority sectors the difference in the average
complexity of the products that a country already exports with RCA and of those
that it does not. A negative difference, like what Singapore, Japan, araiwian have
in E&E and Chemicalgneans that the products which these countries do not export
with RCA are on average less complex than the ones that they do. In other words,
these countries have already moved into the most lucrativparts of the product
space and have abandoned the least complex products. At this point, diversifying
further would lower their average complexity. From such a position, these countries
are playing a different gamez one of expanding the technological frontier rather
than catchng up to it, inventing new products rather than learning to make
products that are already invented.

The situation of Malaysia is different. In each of the three priority sectors, the
average complexity of the products that Malaysia currently exports il RCA is
lower than the complexity of the products that it does not. Howevetthe difference

2Not e, here

A e
be confused wi k e share. o

fers to the c oherduntoféll ppdudsdnuhattsectori nottowh i ¢ h
t
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is not very large. This represents an opportunity because it means that the more

ATl i pl Ag POl AOAOO AOA TAAOAU - Al AUOEAGO AOOO
countries like Lacs, Pakistan, Indonesia and Vietham. The products that they

currently export are significantly less complex than the ones they do not. These

countries are further from the knowledge frontier and would find diversifying into

these more lucative parts of the product space more difficult than Malaysia. The

next section takes a closer look at the specific opportunities that Malaysia has in the

priority sectors. In order to do this, we will introduce a couple of new measure that

will allow us to better map these opportunities.

Figure 8: Presence and Distance From Products in E&E, M&E, and Chemicals
for Malaysia and Comparison Groups, Year 2012
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Frontier Export Opportunities
Methodology

In the prior section, we highlighted the strategic importance of three sectorg E&E,

M&E, and Chemicalg at a very broad level. Each of these sectors houses a variety of

clusters and products, some of which are more lucrative and strategic than others.

7TEAOA AT - Al AUOEAGO AOOOAT O AAPAAEI EOEAO 1 E
would further strategic diversification? In this section we take a closer look at the

data z at the HS4 product levelz in order to answer these questions. In order to

EAAT OE£LZU OO0OO0OI U O1TAxd6 1 bpPT OOOT EOEAOG EI O AEC
products in which Malaysia does notalready have RCA and ask which of them

embody the most promising potential.

In order to identify such products, we willutilise three measures from the Economic

Complexity framework: the PC] Distance and Opportunity Gain. Recall that the PCI

measures i x OAT I b1 Agd A POTI AOAO EOh AT A EO OOOA
number of productive capabilities that the product requires. If a country begins

exporting significantly a product that has a PCI higher than its currentCl it will

increase the aveage complexity of its export basket. In the exercise that followsur

AEOOO OOADP EO Oi £Z£EI OAO 100 Al1l bDHOI AOAOGO O
current ECI and only consider opportunities in products that would increase

- Al AUOEAB O AROOAT O Al i bl A
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In a second filter, we utilise the metric Distance, which measures how close or far a

country is from a new product given its current position in the product space. We

can calculate the proximity between any two products as the minimum conditional

probability that a country that exports one also exports the othe®. The product

OPAAA 1 APO OEA OOOITGCAOO AiTT1 ¢ OEAOA AEI AOA
AOI I A CEOAT DOi AOGAOh &£ 0 AgAi I A O'oh EO A
product A from all products in which the country does not have RCA and dividing

that by the sum of the proximities to A from all product$3 Metaphorically, if

between each pair of products there exists a path, Distance is the share of all the

possible paths to a prodict that the country does not have access to (weighted by

how long or short these paths are). The more paths a country can access to reach a

CEOAT DPOi AOAO AT A OEA OEI OOAO OEAOA PAOEO A
product is.

In a third filter, we introduce the measure called Opportunity Gain. It is calculated as

the change in Opportunity Value coming from developing RCA in a new product,

where Opportunity Value is a measure thasummarisesOEA OAI1 OA 1T &£ A Al
strategic position in the product space (how near or far it is from complex

products)2#4 EA EAAA EO OEAO A T Ax POl AGAO AAT AA
AT T 0066 &I O EOOOOA AEOAOOE gEAiAiDdedrdasesAthieA AAT T 1
distance to other strategic productsProducts that allow a country to access parts of

the product space with multiple connections might prove pivotal in the longerm

diversification process. Opportunity gain is a measure designed to capture how

i OAE A 1T Ax DOT AOAO x Hre diverdifisalion Ogportédnities,[i.&T OOUGS O
O xEAO A@OAT O AAOGAI T PEIC A OPAAEAZEA 1 Ax |
position in the product space®

Optimally, a country would diversify into new products that have the highest
complexity, shortest distance,and highest opportunity gain. However, often there
exists a trade-off between these three desired properties. For most countrieghe
products that have highest complexity are also farthest away in terms of distance.
Similarly, the products that deliver the highest opportunity gain also tend to lie at

ZNote that although the names are related, fADistancedntyand AProxim
as a whole (i.e. considering all itsp@rts basket) to an specific product. The second relates a pair of products only.

% Mathematically the distance of countryto productp is calculated a€ wherep @epresents all products

B
excluding p, O is an indicator that equals 1 is a country exports a products with RCA>Dpoandepresents the bilateral

proximity between any two produgtsandp 6

2 Formally, the opportunity value of countryat a point in time isalculated a8 B p A p - 0 # whereA

is the distance of country c to product p and is an indicator that equals 1 is a country exports a products with RCA>1.

25Formally, it is calculating by subtractingthecaunt 8 s current Opportunity Gain score from t he
after adding the new product (with RCA) to the current export basket.
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greater distances. Because we cannot achieve all three desired properties at once,
we identify the products that for any given distance have the highest complexity and
greatest opportunity gain.

Think of distance as a cost that needs to be overcome in order for a new product to

emerge, i.e. the number of missing capabilities that need to be developed. Products

at larger distances are not impossible to reach, but they do require more tfpont

investment in new capabilities. Meanwhile, we can think of complexity and

opportunity gain as the strategic benefits gained from developing a new product.

The aim of our methodology is to ensure that we recommend products at high

distances only if the strategic benefitsA OA xT OOE OEA AT 0008 - Al A
experience offers a good example of a diversification strategy that successfully

balanced this tradeoff. In the early 1970selectronics were located at a significant

distance from the capabilities of Malaysia. Athat time, developing this sector was

TTO6O OEA 1100 1TAOOOCAITh TO Ol AAOAUSG AEOAOOE E£E
accounts, their first officers set up shop in largely empty land. Major investments in

specific new capabilities (incentives, trainimg, infrastructure, regulation, etc.) were

required to develop this sector. However, the strategic benefits have been felt for

decades as the initial investments propelled a wave of diversification into nearby

industries.

Figure 9 graphically illustrates the first and secondfilters. It graphs by PCI and

distance all products in which Malaysia does not have RCA (all in the year 2012). We

can graphically see the tradeoff the products that are more complex tend tdoe

more distant (i.e. the graph has positive slope). Wéormalise this by drawing a

regression line, which can be interpreted as the average PCI at any given level of

distances8 7 A Al O AOAx A EI OEUTT OAI 1T ETA AO - AIl.
fEl OAO OAEAO 10606 All DPOI AGAOO OEAO T EA AAIT x
all products that have belowaverage PCI at any given level of distance. This exercise

identifies 430 products that Malaysia has nbdeveloped significantly yet, whichare

All  AAT OA - Al AUOEAG AOOOAT O ATiIPIABEOU AT A
complexity tradeoff.

% |n practice the filters used were stricter than the simple regression line. At a given distancectwasgrioritisedif it had a
value equivalent to the regression line plus 0.15 or higher. The same was true in the Opportunity Gain filter. Usmgttict le
filter would have meant prioriiisg almost half of the products in the HS4 classificatimaking in harder to detect the most valuable

opportunities.
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Figure 9: Products Selected by the ECland Distance-Product Complexity Filter
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Next we apply the DistanceOpportunity Gain filter. Figure 10 graphs all products in
which Malaysia does not already have RCA, this time by Opportunity gain and
Distance. Again we graphically see the tradeff. Products that have larger
Opportunity gain tend to be more distant. Wdormalise this with a regression line,
which can be interpreted as the average Opportunity gain at any given level of
distance. The third filter takes out all products that lie below itz i.e. the products
that have belowaverage opportunity gain at any level of Distance.




FINAL COMPLEXITY ANALYSBS4 5%$9 / & - MANUGFACTURING
MOl INDUSTRIES

Figure 10: Products Selected by the Distance-Opportunity Gain Filter
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Finally, we show the three filters together in Figure 11. The products that are
highlighted in color are those that athe same time pass all of our filters:

1) Malaysia does not already export them significantly;

2) They have aPClhigA O OEAT - Al AUOGEABO AOOOAT O %w#) N
3) They have aboveaverage PCI at their level of Distance; and
4) They have aboveaverage Opportunity gain at their level of Distance. There are

238 such products and they represent the most strategic opportunities for
diversification according to theeconomic complexity measures.
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Figure 11: Products That Pass All Filters (E ClI, Distance-PCI, and Distance-
Opportunity Gain)

Source COMTRADE/CEPII data, own calculations

Frontier Opportunities i n the Product Space

Table 1 groups the prioritised products by sector and shows summary statistics for
each. The largest number of the strategic products that the filters identify fallin
M&E to which we have ale added Precision Instruments (PI) with a total of 77
products).2” The second largest number of new products is IrC&P with 66
products. The filters identified only 9 new products in E&E but the reason is that
Malaysia already has RCA in most of the prodisc that fall in this category.
Interestingly, the complexity filters naturally prioritise the same sectors that the
Government of Malaysia (GoM) has chosen to focus on in their current policy
ACAT AA8 )1 AAAEOQGEITT O A ODAADI D&OpuvPEAOCKEEDCL
identify a total of 87 products in other sectors including metals, textiles, products
made of stone, glass, and wood, vegetable products and foodstuffs, among others.
Although these sectors are in general less strategic than thwiority sectors, the
filters have selected the most complex and strategic products among them.

2" Note that we are using shddrm sector labels when referring to the different HS2 categories. For a more detailed description of
what is contained in each of the HS2 categories please réfer the website of the United Nations:

http://comtrade.un.org/db/mr/rfCommaoditiesList.aspx?px=H0&cc=




































































































