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Executive Summary  

 

4ÈÉÓ ÒÅÐÏÒÔ ÅÖÁÌÕÁÔÅÓ -ÁÌÁÙÓÉÁȭÓ ÓÔÒÁÔÅÇÉÃ ÄÉÖÅÒÓÉÆÉÃÁÔÉÏÎ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÉÎ ÔÈÒÅÅ 

ȰÐÒÉÏÒÉÔÙ ÓÅÃÔÏÒÓȱ ÉÄÅÎÔÉÆÉÅÄ ÂÙ ÔÈÅ %ÃÏÎÏÍÉÃ 0ÌÁÎÎÉÎÇ 5ÎÉÔ ɉ%05Ɋ: Machinery and 

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 and Massachusetts Institute of Technology (MIT), which 

emphasises how existing capabilities can be leveraged to develop new products and 

ÕÐÇÒÁÄÅ Á ÃÏÕÎÔÒÙȭÓ ÅØÐÏÒÔ ÂÁÓÅȢ 

 

/ÕÒ ÁÎÁÌÙÓÉÓ ÄÏÃÕÍÅÎÔÓ ÈÏ×ȟ ÉÎ ×ÈÁÔ ×Å ÃÁÌÌ -ÁÌÁÙÓÉÁȭÓ ȰÆÉÒÓÔ ÍÏÄÅÒÎ ÉÎÄÕÓÔÒÉÁÌ 

ÔÒÁÎÓÆÏÒÍÁÔÉÏÎȱȟ ÔÈÅ ÃÏÕÎÔÒÙ ×ÅÎÔ ÆÒÏÍ ÒÅÌÙÉÎÇ ÌÁÒÇÅÌÙ ÏÎ ÒÅÓÏÕÒÃÅ-based exports in 

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 exports at the 

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

of the economy decelerated, so did growth.  

 

7Å ÁÒÇÕÅ ÔÈÁÔ Á ȰÓÅÃÏÎÄ ÍÏÄÅÒÎ ÉÎÄÕÓÔÒÉÁÌ ÔÒÁÎÓÆormationȱ ÉÓ ÎÅÅÄÅÄ ÔÏ ÒÅÖÉÔÁÌÉÓe 

growth, and that it  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 filtering United Nation COMTRADE 

ÄÁÔÁ ÆÏÒ ÐÒÏÄÕÃÔÓ ÔÈÁÔ ÈÁÖÅ Á ÇÒÅÁÔÅÒ ÅÃÏÎÏÍÉÃ ÃÏÍÐÌÅØÉÔÙ ÔÈÁÎ -ÁÌÁÙÓÉÁȭÓ ÁÖÅÒage, 

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. This prioritized list of 

ȰÆÒÏÎÔÉÅÒ ÐÒÏÄÕÃÔÓȱ ÃÁÎ ÂÅÃÏÍÅ ÔÈÅ ÂÁÓÉÓ ÏÆ ÔÈÅ ÎÅØÔ wave of diversification. 

 

A detailed review of the frontier opportunities highlights, among others, general-

and special-purpose machinery as well as precision instruments in M&E, organic 

chemicals and pharmaceutical products in C&P, and a few still-underdeveloped 

high-complexity products in E&E. We complement this analysis with data from the 

Census of Manufacturing 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 investment in many frontier products, particularly among local 

firms. 

 

We conducted detailed case studies on select frontier products identified by the 

complexity framework to determine the current state of target industries. These 

case studies include a Growth Diagnostic analysis to identify binding constraints to 

further investment in frontier products and strategically target policy intervention. 

The findings of the case studies show that there are constraints related to 

intermediation and cost of private capital financing; a paucity of skilled labor; and 

coordination challenges. These findings inform the proposed policy 

recommendations. These recommendations emphasise the need for a shift in the 

paradigms that guide policy interventions to a focus on targeted coordination, a 

network approach to capabilities development and the role of the public sector as 

catalyst. 

 

Regarding policy, our findings call for a complexity-ÆÏÃÕÓÅÄ ÖÉÓÉÏÎ ÏÆ -ÁÌÁÙÓÉÁȭÓ 

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 risk-tolerant finance in strategic areas. We have also outlined a 

set of pragmatic implementation mechanisms while remaining flexible to manage 

the risks that are intrinsically associated with structural transformation. 
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I. Introduction  

 

This report evaluates the economic transformation opportunities available to 

Malaysia using the Economic Complexity framework and methods.  We concentrate 

ÏÎ ÔÈÒÅÅ ȰÐÒÉÏÒÉÔÙ ÓÅÃÔÏÒÓȱ identified by the Economic Planning Unit (EPU):  

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

Electronics (E&E).   

 

7ÈÁÔ ×Å ÈÁÖÅ ÉÎ ÍÉÎÄ ×ÈÅÎ ×Å ÒÅÆÅÒ ÔÏ ȰÅÃÏÎÏÍÉÃ ÔÒÁÎÓÆÏÒÍÁÔÉÏÎȱ ÉÓ ÔÈÅ ÓÔÒÁÔÅÇÉÃ 

diversification of the ÃÏÕÎÔÒÙȭÓ ÅØÐort basket. Recent research on Economic 

Complexity1  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 levels. Our work is based on the premise 

that achieving this type of diversification should bÅ Á ÃÅÎÔÒÁÌ ÐÁÒÔ ÉÎ -ÁÌÁÙÓÉÁȭÓ 

policy agenda. 

 

This premise has two important connotations. First, our focus will not be on how 

Malaysia can gain or maintain market positions in industries in which they are 

already significantly specialised (i.e. growing in what can be referred to as the 

ȰÉÎÔÅÎÓÉÖÅ ÍÁÒÇÉÎȱɊȢ We will look instead at the opportunities space among products 

that Malaysia is yet to develop significantly (i.e. the opportunities to grow along the 

ȰÅØÔÅÎÓÉÖÅ ÍÁÒÇÉÎȱɊȢ7Å ÄÏÎȭÔ mean to imply that there is no value in fostering 

exports growth in the intensive margin; on the contrary, we believe that this is an 

important aspect of any growth strategy. What we are suggesting is that there is 

great strategic value in developing along the extensive margin, and given how 

critical diversification can be for growth, the development of new industries cannot 

be treated as a second-order issue. Strategic diversification of the economy should 

ÂÅ Á ÐÒÉÏÒÉÔÙ ÉÎ -ÁÌÁÙÓÉÁȭÓ ÓÔÒÁÔÅÇÙ ÔÏ ÓÕÓÔÁÉÎ ÁÎÄ ÅÎÈÁÎÃÅ ÅÃÏÎÏÍÉÃ ÇÒÏ×ÔÈȢ  

 

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

On the one hand, some new products will be more valuable than others, either 

because they increase the knowledge base of the economy or because they open 

doors to higher-value areas of future diversification. On the other hand, some 

ÐÒÏÄÕÃÔÓ ×ÉÌÌ ÂÅ ÍÏÒÅ ȰÁÃÃÅÓÓÉÂÌÅȱ ÔÏ -ÁÌÁÙÓÉÁ ÔÈÁÎ ÏÔÈÅÒÓ ÂÁÓÅÄ ÏÎ ÔÈÅ ÅØÉÓÔÉÎÇ 

natural and human resources, infrastructure, etc. Diversifying strategically implies 

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

that is, products that offer a favorable cost-benefit outlook for the country. This 

                                                        
1 Most of the relevant recent research in this area is summarised in the ñAtlas of Economic Complexityò published by Harvardôs 
Center for International Development (CID) and the MIT Media Lab, available at: http://www.atlas.cid.harvard.edu/. 
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report presents an effort to map the space of the products still not fully developed in 

Malaysia in a way that allows us to see more clearly the strategic diversification 

opportunities. 

 

The use of the Economic Complexity framework implies that the emphasis will be 

placed on understanding the existing productive capabilities of the country and how 

they can be leveraged for strategic diversification. This is different from other 

approaches ÓÕÃÈ ÁÓ ÔÈÅ ȰÖÁÌÕÅ ÃÈÁÉÎȱ ÆÒÁÍÅ×ÏÒËȢ To illustrate, let us think of a 

country that has developed a successful cluster in forestry and logging. Ȱ-ÏÖÉÎÇ ÕÐ 

ÔÈÅ ÖÁÌÕÅ ÃÈÁÉÎȱ ÆÏÒ ÓÕÃÈ Á country may imply adding value to their current output  

by producing furniture. However, it is not necessarily the case that the capabilities 

that firms have developed in the logging business give them a comparative 

advantage in the design and manufacture of furniture. Their know -how, for example, 

could position them better to enter the market of specialised cutting machinery. In 

the meanwhile, a country with a strong garments 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. Frequently, 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 opportunities may lie in 

related but different value chains. By exploring the potential uses of existing 

productive capabilities across a larger space of products, the Economic Complexity 

methods allow us to consider a wider set of opportunities before establishing 

priorities.   

 

The complexity analysis presented in this report relies heavily on the United 

Nations international t rade database (COMTRADE). This is because, as will become 

clearer when we detail in Section III , 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 international data useful for our purposes.   

 

The methods used and our reliance on trade data set the scope of the analysis. We 

are able to consider product categories as defined in the classification system used 

(the 4-digits Harmonised System classification, HS4). This implies that differences 

across product types and their qualities that are finer than the HS4 categories 
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escape our radar2. It also implies that we do not incorporate information on 

economic activities in non-traded products and in services.3 

 

Another key point regarding the scope of the analysis is that our capabilities-

centered approach emphasises the supply-side. When we say that Malaysia has the 

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 

diffeÒÅÎÔ ÐÒÏÄÕÃÔÓ ÔÙÐÉÃÁÌÌÙ ÅÍÅÒÇÅɊ ÓÕÇÇÅÓÔÓ ÔÈÁÔ ÔÈÅ ÃÏÕÎÔÒÙ ȰÈÁÓ ×ÈÁÔ ÉÔ ÔÁËÅÓȱ ÔÏ 

export this product in significant quantiti es. The method does not directly 

incorporate an analysis of the specific market conditions for each product. This 

means that the findings of this report should be complemented by demand-side 

considerations including the competitive environment of industries, market 

potential, and price dynamics; as well as other relevant factors like resource use, 

sustainability, environmental impacts, and social impacts.  

 

After identifying products for prioritisation  we dig further into the potential 

constraints facing producers and would be investors. Within E&E, M&E, and C&P, 

we conduct case studies of two products each from the list of prioritised  products. 

The case study method is complemented by the Growth Diagnostics framework. The 

Growth Diagnostics framework is based on the idea that while many factors may 

seem to hold product production back not all these impediments will bind equally. 

Indeed, resource limits require a prioritisation , which in turn  is achieved by asking 

which of the impediments ×ÉÌÌȟ ÉÆ ÒÅÌÁØÅÄȟ ÄÅÌÉÖÅÒ ÔÈÅ ȬÂÉÇÇÅÓÔ ÂÁÎÇ ÆÏÒ ÔÈÅ ÅÆÆÏÒÔȭ. 

The degree to which a constraint is binding is indicated by the change in, say, 

investment or exports due to a provision of the constrained factor. 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 the prioritised  product. 

                                                        
2 The COMTRADE data presented in the harmonised system 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 beyond the 4-digits level (i.e. there is a 

large variation in the quality of the data reported by different countries when the classification of products is very granular).  This is 

why we follow the convention of the Economic Complexity literature and use the HS4 classification. 
3 Ideally we would like to perform this analysis using production data that includes also services and non-traded products.  However, 

to our knowledge there 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 services and non-traded products have 
found that many of the empirical facts that are observed across countries and constitute the basis of the economic complexity approach 

also appear across sub-national geographies, notably the negative relationship between the diversification of cities and regions and the 

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 evidence to illustrate the 

manifestations of the missing input. For instance, we must understand how private 

agents are coping with the lack of the identified input. We need to look 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 organised in eight sections. Section II discusses the 

macroeconomic and policy context of this report. Section III  presents in more detail 

the Economic Complexity and Product Space frameworks, the empirical evidence 

upon which it is constructed, and some of the measures that this framework has 

produced. Section IV ÌÏÏËÓ ÁÔ -ÁÌÁÙÓÉÁȭÓ ÒÅÃÅÎÔ ÄÅÖÅÌÏÐÍÅÎÔ ÈÉÓÔÏÒÙ ÔÈÒÏÕÇÈ ÔÈÅ 

lens of Economic Complexity and the Product Space. Section 0 presents our 

quantitative assessment of the frontier export opportunities of Malaysia, prioritising  

among the products that the country still does not export significantly and those 

best suited for strategic diversification. Section VI uses data from the Malaysian 

census of manufacturing industries to look at the firms in the priority sectors and 

provide a clearer picture of their size composition, productivity, and the roles of 

national and international players. Section VII presents the case study of selected 

frontier products in which the growth diagnostic framework is applied. Section VIII 

presents the policy framework for strategic transformation. Section IX concludes. 
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II.  Macroeconomic and Policy Context  

 

By most international standards, the development story of Malaysia has been one of 

tremendous success. A largely agrarian and resource-based low-income economy in 

the 1950s, Malaysia today is an upper middle-income country with GDP per capita 

of $10,500 (current US$)4. Less than 2 percent of the Malaysian population lives 

below the national poverty line and over 95percenthasaccess to key services such as 

primary education, immunisation, and basic healthcare.5 The country is consistently 

ranked high on various international measures of competitiveness and ease of doing 

business. It is the fourth most ȰÏÐÅÎȱ economy in the world as measured by average 

share of exports in GDP6, and it enjoyed an average GDP growth of 7.2 percent 

during the 1990sand4.8 percent during the 2000s. 

 

Malaysian exports growth and deceleration  

 

-ÁÌÁÙÓÉÁȭÓ remarkable history of growth and transformation over the past half-

century was broadly fueled by two sources. One is -ÁÌÁÙÓÉÁȭÓ ÔÒÁÄÉÔÉÏÎÁÌ ÓÅÃÔÏÒs, 

which include oil and gas and tree crops (oil palm, rubber). The other is the 

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

InteÌȭs decision in 1972 to locate its first offshore assembly plant on the island of 

Penang. Aided by a range of proactive government policies to attract foreign 

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

investments and other incentives7, subsequently Malaysia became home to many of 

ÔÈÅ ×ÏÒÌÄȭÓ ÌÅÁÄÉÎÇ ÅÌÅÃÔÒÏÎÉÃÓ ÍÁÎÕÆÁÃÔÕÒers. In 2012 the sector accounted for18% 

of GDP and 22% of -ÁÌÁÙÓÉÁȭÓ ÔÏÔÁÌ exports.8 

 

(Ï×ÅÖÅÒȟ ÔÈÅ ÓÅÃÔÏÒȭÓ ÁÂÉÌÉÔÙ ÔÏ continue to fuel the large share of GDP and export 

growth is currently in question. With a significant expansion in supply by regional 

competitors such as China, Thailand and Vietnam and the consequent decrease in 

prices, profit margins in important sub-sectors (such as semi-conductors) have been 

shrinking. In addition, the industry has matured and lacks the growth dynamism of 

younger industries. Moreover, the sector is largely composed of foreign multi -

national companies (MNCs) who, despite their long-lived presence in Malaysia, 

could become foot-loose in the medium run if the attraction to lower-cost 
                                                        
4  Unless otherwise noted the source of statistics reported in this section are the World Development Indicators, available at 

http://data.worldbank.org/data-catalog/world-development-indicators (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 of exports in GDP 

during the 2000s was 33 percent for countries in East Asia and Pacific and 31 percent for all upper middle-income countries. 
7Rasiah, Rajah (1995). Foreign capital and industrialization in Malaysia. Macmillan Press: New York, N.Y. 
8 Own calculations using COMTRADE-CEPII data. 
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manufacturing locations increases. In recent years Malaysia has been increasingly 

sourcing low-wage workers from abroad in order to preserve its competitiveness in 

the assembly and lower value added activities in this sector. Driven partly by the 

slowdown in E&E growth, exports are becoming a less dynamic driver of growth in 

Malaysia overall. The share of exports in GDP has fallen from 120 percent in 2000 to 

an average of 78 percent since 2012. 

 

Current challenges  

 

The current state of the E&E sector illustrates the threat of the ȰÍÉÄÄÌÅ-ÉÎÃÏÍÅ ÔÒÁÐȱ 

whereby a country is no longer competitive as a low-cost manufacturing location 

but is still inadequately positioned to be a premier location for the development and 

manufacture of frontier products.9 One solution is to move into higher value-added 

activities such as product development and design. Various government-aided 

programs in Malaysia have been established to promote precisely such efforts.  

However even if such upgrading in the E&E sector succeeds, it is not clear that it 

would be enough to provide sufficient fuel to power the desired GDP growth rates in 

the economy. 

 

Another challenge that the government has tried to address is the low value added 

value of local businesses in the economy. MNCs dominate the E&E sector and have 

an important but smaller presence in other sectors like Chemicals and M&E. In 2011 

more than 60 percent of all projects approved by the Malaysian Investment 

Development Authority (MIDA) were foreign.10State-owned companies (SOEs) and 

Government-linked companies (GLCs) also play a big role in the Malaysian economy, 

especially in strategic sectors such as oil and gas, transport, telecommunications, 

finance, and utilities . The contribution of privately owned Malaysian business to 

GDP and exports is relatively small by comparison. The average local manufacturing 

firm employed32workers and had annual sales of RM 16.3 million in 2010 

compared to an average of 390 workers and sales of RM 218.7 million for foreign 

manufacturing firms.11 How domestically owned firms can become more productive 

and eventually compete in global markets remains one of the main policy questions. 

 

 

                                                        
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/home/facts-and-figures/posts/ (accessed August, 2014). 
11 Data from the 2010 Manufacturing Census, DoS. 
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Government policies and economic transformati on 

 

Historically the government has played an active role in steering industrial 

development in Malaysia. The 10th Malaysia Plan (2010-2015) sets the goal of 

achieving high-income status by 2020, an aim that will require roughly 6 percent 

annual growth. One of the key implementing tools has been the Economic 

Transformation Program (ETP) whose aim is to stimulate projects in 12 national 

key economic areas (NKEAs) to promote private-sector led growth and deliver 

higher value added activities. The NKEAs include oil, gas & energy, education, 

tourism, wholesale & retail trade, E&E, healthcare, palm oil , communications, 

agriculture , business services, financial services, and Greater Kuala Lumpur / Klang 

valley development.12 The ETP has succeeded in attracting incremental investments 

in a number of important areas of 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 fundamental 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 the existing 

economic sectors have not been accompanied by a 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 well-developed presence in 

electronics, there are still  few internationally competitive firms in other critical  

sectors such as machinery and chemicals. In comparison to its wealthier neighbors 

and high-income countries more broadly, Malaysia currently lags behind. The aim of 

this report is to map the opportunities for transformation and diversification. We 

hope to add value by identifying the frontier that lies just beyond the scope of 

-ÁÌÁÙÓÉÁȭÓ ÃÕÒÒÅÎÔ ÅØÐÏÒÔ ÂÁÓÅ but not so far as to be unattainable. Our goal is to 

contribute to a strategy on what can become new drivers of growth in the Malaysian 

economy over the next 10 or 20 years. We discuss in the next section the 

frameworks and methods that we employ. 

                                                        
12 http://etp.pemandu.gov.my/ 
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III.  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 empirical 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, ÃÁÎ ÂÅ ÆÏÕÎÄ ÉÎ ÔÈÅ ÒÅÃÅÎÔÌÙ ÐÕÂÌÉÓÈÅÄ Ȱ!ÔÌÁÓ ÏÆ 

%ÃÏÎÏÍÉÃ #ÏÍÐÌÅØÉÔÙȱȢ13 In this chapter we seek 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 

ÅØÐÏÒÔÓ Á ÐÒÏÄÕÃÔ ȰÓÉÇÎÉÆÉÃÁÎÔÌÙȱ ÁÎÄ ×ÈÅÎ ÉÔ ÄÏÅÓ ÎÏÔȢ 4Ï ÄÏ ÔÈÉÓȟ ÉÔ ÅÍÐÌÏÙÓ ÔÈÅ 

ÍÅÁÓÕÒÅ ËÎÏ×Î ÁÓ Ȱ2ÅÖÅÁÌÅÄ #ÏÍÐÁÒÁÔÉÖÅ !ÄÖÁÎÔageȱ (RCA). It is calculated by 

dividing the share of the country in the world market of that product over the share 

of the country in total world exports14. For example if Malaysia accounts for 40 

percent of world trade in crude palm oil and for 1.5 percent of 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 relatively specialised in the production 

ÏÆ ÔÈÁÔ ÇÏÏÄ ɉÉȢÅȢ ÉÔ ÅØÐÏÒÔÓ ÔÈÁÔ ÐÒÏÄÕÃÔ ȰÓÉÇÎÉÆÉÃÁÎÔÌÙȱ), and having an RCA smaller 

than 1 implies that the country is less specialised in that good than the world 

average15.   

                                                        
13 This book and the associated website can be accessed at http://atlas.cid.harvard.edu 

14 Specifically, Ὑὅὃȟ
В

В
Вȟ

 where X denotes exports, c indexes countries, and p indexes products. 

15 All economic-complexity and product-space measures begin by simplifying country-product export data and turning it into a matrix 

of zeroes and ones indicating which countries exports which products ñsignificantlyò (this is usually known as the Mcp or Matrix 
Country-Product).  The traditional way of doing this simplification is calculating RCA for every country-product pair, and 

categorizing a country as a significant exporter of a product if it has RCA equal or greater than one in that product.  An important 

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, because they represent a relatively small share of the countryôs total exports.  This 

is particularly relevant for Malaysia, where the size of its first-order exports (like semiconductors, palm oil and hydrocarbons) may 

opaque the visibility of some second-order exports, even if they are big comparing to other countries of similar size.  This is why the 
most recent computations published in the Atlas of Economic Complexity considers that a country exports a product significantly if a) 

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 in Figure 1. This visualisation of the export data matrix 

places 223 countries in the rows and the 1,241 products in the HS4 classification 

system in the columns, and sorts them according to 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  

 
Source: COMTRADE/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 others 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 specialise in 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 

(Heckscher-Ohlin advantage) or ii) their productivity in certain activities (Ricardian 

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

ÅÎÄÏ×ÍÅÎÔÓ ÁÎÄ ÐÒÏÄÕÃÔÉÖÉÔÙ ÐÌÁÙÉÎÇ ÁÎ ÉÍÐÏÒÔÁÎÔ ÒÏÌÅ ÉÎ ÓÈÁÐÉÎÇ Á ÃÏÕÎÔÒÙȭÓ 

                                                                                                                                                                     
the country has RCA>=1 in that product, or b) the share of the country in the world market of that product is at least twice as large as 

the share of the country in the world population.  This 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 nearly observe the large degree of specialisation that 

these theories predict.  

 

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

clear negative relationship between the diversity of Á ÃÏÕÎÔÒÙȭÓ ÅØÐÏÒÔÓ ɉÈÏ× ÍÁÎÙ 

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 rare ɀ i.e. exported by few other countries. In contrast, 

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

implies that instead of specialising, countries tend to diversify as they advance in 

their development. Rather than abandoning certain industries in favor of others, 

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 co-authors 

propose a theory whereby what countries can produce and export reflects their 

underlying productive capabilities. Countries have capabilities that can be used to 

make goods. Different products require different capabilities ɀ more complex 

products require many sophisticated capabilities while simple products require few.  

In this model of the world, 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 countries 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, Hidalgo, and co-authors have 

constructed measures of the capabilities intensity or 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 (PCI) 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 complexity, and in those that 

do not their income is usually highly reliant on resource-based 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 country 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 shown in Figure 2 

taken from the Atlas of Economic 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 line in Figure 2) is a 

good predictor of subsequent GDP per-capita 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 are 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 business environment, the 

economic complexity emerges as the single strongest predictor of GDP growth 

among these variables. 

 

 

 

 

 

 

 

 

 

 

                                                        
16 As mentioned before, the formal mathematical definition of these and 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 should refer to 

this publication and to the material of the technical training offered by the consulting team to EPU and partner institutions on 
September 3rd and 4th, 2014. 
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Figure 2: Economic Complexity and Income Per Capita 

 
 
Source: Atlas of Economic Complexity, 2011 

 

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 question, 

Hausmann, Hidalgo and co-authors have made another fundamental contribution to 

ÏÕÒ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÎ ÈÏ× Á ÃÏÕÎÔÒÙȭÓ ÅØÐÏÒÔ ÃÏÍÐÏÓÉÔÉÏÎ ÒÅÌÁÔÅÓ ÔÏ ÄÅÖÅÌÏÐÍÅÎÔȢ 

The key idea is that in the process of structural transformation needed to upgrade 

the complexity 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. How 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. If, however, products 

A and B almost never co-appear, we can infer that capabilities that they require are 

different.  
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Hausmann, Hidalgo, and co-authors use a network visualisation to illustrate the 

technological relatedness across all product categories. This network, (reproduced 

in Figure 3)17 ÉÓ ËÎÏ×Î ÁÓ ÔÈÅ ȰÐÒÏÄÕÃÔ ÓÐÁÃÅȱ ÁÎÄ ÉÓ ÅÎÔÉÒÅÌÙ ÂÁÓÅÄ ÏÎ ÔÈÅ ÅÍÐÉÒÉÃÁÌ 

connections found in the international trade data. The nodes represent 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 interconnected 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. Overall we can 

observe a well-interconnected core in the product space, which includes machinery, 

chemicals, and other highly inter-linked sectors. Resource-based products such as 

oil and tree crops are located in more peripheral areas of the product space. 

 

We cÁÎ ÓÕÐÅÒÉÍÐÏÓÅ ÁÎÙ ÃÏÕÎÔÒÙȭÓ ÅØÐÏÒÔÓ ÂÁÓËÅÔ ÏÎÔÏ ÔÈÅ ÐÒÏÄÕÃÔ ÓÐÁÃÅ ÁÎÄ 

visualise the position of their current export basket. Performing this exercise, 

Hausmann, Hidalgo and co-authors find that richer countries tend to occupy much 

of the product space, especially 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 producÔÓȢ 4ÈÕÓ Á ÃÏÕÎÔÒÙȭÓ ÐÏÓÉÔÉÏÎ ÉÎ ÔÈÅ ÐÒÏÄÕÃÔ ÓÐÁÃÅ ÔÏÄÁÙ 

is informative of its future opportunities for growth and diversification, and it is 

ÖÁÌÕÁÂÌÅ ÔÏ ÔÈÉÎË ÁÂÏÕÔ ÔÈÅ ÈÉÓÔÏÒÉÃÁÌ ÅÖÏÌÕÔÉÏÎ ÏÆ Á ÃÏÕÎÔÒÙȭÓ ÅØÐÏÒÔÓ ÔÈÒÏÕÇÈ ÔÈÉÓ 

lens. This is what we do in the next section for the case of Malaysia. 

 

 

 

 

 

 

 

 

 

 
 
 

                                                        
17 This figure portrays the product space as introduced in the 2011 version of the Atlas of Economic Complexity, using the SITC4 

product classification.  Note that this differs from the HS4 classification employed in our analysis.  In the remainder of the report our 
visualisations of the product space are based on HS4 categories. 
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Figure 3: The Product Space 

 

 
 
Source: Atlas of Economic Complexity, 2011 
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IV. -ÁÌÁÙÓÉÁȭÓ %ÃÏÎÏÍÙ through the Lens of Economic Complexity  

 

Historical evolution of exports  

 

At thÅ ÂÅÇÉÎÎÉÎÇ ÏÆ ×ÈÁÔ ÃÏÕÌÄ ÂÅ ÔÅÒÍÅÄ ÉÔÓ ȰÆÉÒÓÔ ÍÏÄÅÒÎ ÉÎÄÕÓÔÒÉÁÌ 

ÔÒÁÎÓÆÏÒÍÁÔÉÏÎȱȟ -ÁÌÁÙÓÉÁ ×ÁÓ Á ÌÁÒÇÅÌÙ ÒÅÓÏÕÒÃÅ-based economy. Prior to the 

arrival of the electronics cluster the dominant sectors were basic food 

manufacturing, rubber, and metals, which cumulatively accounted for over 60 

percent of manufacturing output and more than 80 percent of manufacturing 

exports in the late 1960s.18 Perhaps surprisingly, amid such a base of relatively basic 

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

 

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

ÁÃÃÏÕÎÔÅÄ ÆÏÒ ÒÏÕÇÈÌÙ ÔÈÒÅÅ ÑÕÁÒÔÅÒÓ ÏÆ -ÁÌÁÙÓÉÁȭÓ ÅØÐÏÒÔÓ ÂÕÔ ÔÈÅ %Ǫ% ÓÅÃÔÏÒ ×ÁÓ 

also contributing roughly 10 percent in total export value (Figure 4). The following 

decade, 1980-1990, saw a significant transformation. In a time when the value of 

exports roughly doubled from about US$ 15 billion to roughly US$30 billion, the 

value of E&E sector exports grew roughly six times 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 

-ÁÌÁÙÓÉÁȭÓ ÅØÐÏÒÔÓȢ &ÉÎÁÌÌÙ, the last decade saw a slowdown in 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 some extent in 

ÒÅÌÁÔÅÄ ÃÈÅÍÉÃÁÌÓȢ #ÏÍÐÁÒÉÎÇ -ÁÌÁÙÓÉÁȭÓ ÅØÐÏÒÔÓ ÉÎ ρωωπ ÁÎÄ ςπρπ ÓÉÄÅ-by-side we 

ÏÂÓÅÒÖÅ Á ÖÅÒÙ ÓÉÍÉÌÁÒ ÐÁÔÔÅÒÎȢ .Ï ÓÉÇÎÉÆÉÃÁÎÔ ÔÒÁÎÓÆÏÒÍÁÔÉÏÎ ÏÆ -ÁÌÁÙÓÉÁȭÓ ÅØÐÏÒÔ 

mix occurred post-1990. 

 

 
 
 
 
 
 

                                                        
18Rasiah, Rajah (1995). Foreign Capital and Industrialisation in Malaysia. Macmillan Press: New York. 
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Figure 4ȡ -ÁÌÁÙÓÉÁȭÓ Exports by Product Category, 1980 -2010  

1980  1990  

  
2000  2010  

  
Source: Atlas of Economic Complexity:  http://www.atlas.cid.harvard.edu . SITC4 level data from United Nations COMTRADE 

http://www.atlas.cid.harvard.edu/
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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 

ÐÒÅÃÉÓÅ ÍÅÁÓÕÒÅ ÏÆ ÔÈÅ ÅÖÏÌÕÔÉÏÎ ÏÆ Á ÃÏÕÎÔÒÙȭÓ ÃÁÐÁÂÉÌÉÔÉÅÓ ÆÏÒ ÓÅÖÅÒÁÌ ÒÅÁÓÏÎÓȢ /ÎÅ 

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 more specialised in resource-based exports although there has been no 

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

ÉÓ Á ×ÁÙ ÏÆ ÁÄÄÒÅÓÓÉÎÇ ÔÈÉÓ ÉÓÓÕÅȟ ÓÉÎÃÅ 2#! ÓÃÁÌÅÓ Á ÃÏÕÎÔÒÙȭÓ ÅØÐÏÒÔÓ ÉÎ Á ÐÒÏÄÕÃÔ 

by total world exports in the same product. ThÕÓ ÉÆ Á ÃÏÕÎÔÒÙȭÓ ÅØÐÏÒÔÓ ÉÎ Á ÇÏÏÄ 

(e.g. petroleum) increase at the same rate as the world exports in the same good, the 

2#! ×ÉÌÌ ÎÏÔ ÒÅÇÉÓÔÅÒ ÁÎÙ ÃÈÁÎÇÅ ÉÎ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÌÅÖÅÌ ÏÆ specialisation in that good.  

 

A second feature of exports data is that they record the full value of an exported 

good, but only part of that may be local value added. Thus for example, in 2012 

Malaysia exported USΑρρ ÂÉÌÌÉÏÎ ÏÆ ȰÅÌÅÃÔÒÏÎÉÃ ÉÎÔÅÇÒÁÔÅÄ ÃÉÒÃÕÉÔÓȱ ÂÕÔ ÉÔ ÉÓ ÌÉËÅÌÙ 

that only 10-15 percent of this is Malaysian value added.19 This issue is not unique 

to Malaysia. Asian input-output (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 following common and well-

justified concern among local policymakers ɀ 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 semiconductors if 

most of the higher-value 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, the economic 

complexity measures takes into 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 have RCA and so on, as discussed in Section 

III . For example, the list of countries that exported significantly the product category 

HS4 8541 (which includes semiconductors) in 2012 include 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 technological characteristics of the 

                                                        
19 According to data provided in the 2005 Asian Input-Output table (available from http://www.ide.go.jp/English/Data/Io/index.html), 
the share of Malaysian value added in industry category 051 ñSemiconductors and integrated circuitsò was 11 percent in 2005.  
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product may suggest. But this is not a low-complexity 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 the low-value 

activities of the production chain, because it requires reliable infrastructure, 

precision manufacturing expertise, local suppliers of high-quality 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 (1964-2008) 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 countries that 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 madÅ ÅÁÒÌÉÅÒ ÉÎ -ÁÌÁÙÓÉÁȭÓ 

transformation process, most notably during the 1980s and 90s. In the most recent 

ÄÅÃÁÄÅȟ -ÁÌÁÙÓÉÁȭÓ ÐÏÓÉÔÉÏÎ ÉÎ ÔÈÅ %#) ÒÁnkings has been more stable. While lower-

ranked economies of Indonesia, Philippines, Thailand and China have been catching 

up, Malaysia has been stagnant, even slightly declining in its relative regional 

position.  
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Figure 5: The Evolution of Economic Complexity in 128 Countries, 1964 -2008  

 
Source: Atlas of Economic Complexity 

 

Histor ical evolution in the product space  

 

While the ECI summarises Á ÃÏÕÎÔÒÙȭÓ ÏÖÅÒÁÌÌ ÃÏÍÐÌÅØÉÔÙȟ ÔÈÅ ÐÒÏÄÕÃÔ ÓÐÁÃÅ ÁÌÌÏ×Ó 

ÕÓ ÔÏ ÓÅÅ Á ÍÏÒÅ ÄÅÔÁÉÌÅÄ ÐÉÃÔÕÒÅ ÏÆ ×ÈÅÒÅ Á ÃÏÕÎÔÒÙȭÓ ÃÁÐÁÂÉÌÉÔÉÅÓ ÌÉÅȟ ×ÈÅÔÈÅÒ ÉÎ 

strategic, densely interconnected areas of the product space or in more peripheral 

ones. In the product space visualisations 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 couÎÔÒÙȭÓ ÐÒÏÄÕÃÔÉÖÅ 

structure evolves ɀwhat new products it develops and what products it abandons.  

Figure 6 presents Malaysia in the product space in 1995 and 201220. 

 

3ÔÁÒÔÉÎÇ ÆÒÏÍ ÔÈÅ ÆÁÒ ÒÉÇÈÔ ÏÆ -ÁÌÁÙÓÉÁȭÓ ÐÒÏÄÕct space we can see the cluster of tree 

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

×ÅÒÅ ÐÁÒÔ ÏÆ -ÁÌÁÙÓÉÁȭÓ ÅØÐÏÒÔ ÂÁÓËÅÔ ÈÉÓÔÏÒÉÃÁÌÌÙ ÁÎÄ ÁÒÅ ÓÔÉÌÌ ÐÒÅÓÅÎÔ ÔÏÄÁÙȢ *ÕÓÔ 

below tree crops we see the densely interconnected 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 have increased 

                                                        
20 In these visualisations, as well as in those presented, the size of each node is proportional to the productôs share in the worlds 
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 wood-based 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 located in 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 aluminum. These 

products (colored in dark brown) are scattered throughout the product space.   

 

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

mostly machinery and transport but also certain E&E products ɀ we see that 

Malaysia succeeÄÅÄ ÉÎ ÍÁËÉÎÇ ÏÎÌÙ Á ÆÅ× ȰÊÕÍÐÓȱ ÉÎÔÏ ÎÅ× ÐÒÏÄÕÃÔÓ ÓÉÎÃÅ ρωωυȢ .ÏÔ 

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 specialised pipes, 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 interconnected but more 

peripheral E&E cluster in which Malaysia had a wide-reaching 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.  

 

/ÎÅ ÓÕÃÃÅÓÓ ÓÔÏÒÙ ÉÎ -ÁÌÁÙÓÉÁȭÓ ÐÒÏÄÕÃÔ ÓÐÁÃÅ ÉÓ ÉÔÓ ÄÉÖÅÒÓÉÆÉÃÁÔÉÏÎ ÉÎÔÏ Á ÎÕÍÂÅÒ ÏÆ 

new products in the precision instruments 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 

%Ǫ%Ȣ 3ÕÃÈ ȰÎÅÁÒÂÙȱ ÐÒÏÄÕÃÔÓ ÉÎÃÌÕÄÅ ÏÓÃÉÌÌoscopes, spectrum analyzers and other 

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 distant new 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 variables of liquids or gases. 

 

Looking at the chemicals sector, of which some products are clustered at the 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 area. For example, 

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 space. 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 unsophisticated 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 transporters, 

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 successful advances 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 wooden 

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 succeed 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 MalaysiaȭÓ product 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 areas.   
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Compare this evolution to that of South Korea whose product space is shown in 

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

ÔÈÁÎ -ÁÌÁÙÓÉÁȭÓȟ +ÏÒÅÁ ÁÂÁÎÄÏÎÅÄ Á ÌÁÒÇÅ ÆÒÁÃÔÉÏÎ ÏÆ ÔÈÉÓ ÓÅÃÔÏÒȢ 5ÎÌÉËÅ -ÁÌÁÙÓÉÁȟ 

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 Malaysia 

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 2012, we 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, and engines, among others.    

 

In E&E, Korea abandoned a number of peripheral products (sound and video 

recording equipment, radio receivers, and calculators) 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 ɀ petroleum resins, polymers, polyamides, 

silicone, synthetic rubber, etc.   

 

/ÖÅÒÁÌÌȟ ×Å ÓÅÅ ÔÈÁÔ +ÏÒÅÁȭÓ ÔÒÁÎÓÆÏÒÍÁÔÉÏÎ ÉÎ ÔÈÅ ÐÅÒÉÏÄ ρωωυ-2012 appears to 

have been more strategic than that of Malaysia. While there are many factors that 

ÃÏÎÔÒÉÂÕÔÅ ÔÏ ÔÈÉÓ ÏÕÔÃÏÍÅȟ ×Å ÁÒÇÕÅ ÔÈÁÔ +ÏÒÅÁȭÓ ÍÏÒÅ ÄÉÖÅÒÓÅ ÁÎÄ ÃÅÎÔÒÁÌ ÓÔÁÒÔÉÎÇ 

position in the product space made this type of diversification more feasible. 
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Figure 6: Malaysia in the Product Space, 1995 and 2012  

 

 

Source: Observatory of Economic Complexity 
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Figure 7: South Korea in the Product Space, 1995 and 2012  

 

 
Source: Observatory of Economic Complexity 
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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 parts of the product space, specifically the machinery, 

chemicals, and electronics sectors. As we saw in the prior section, Malaysia 

succeeded in transforming its economy during the 1980s by moving into the 

electronics sector. However its diversification into the 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 the number 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 4th among the 14 countries in terms of the 

share of all products in the E&E sectors in which it has RCA.21 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 

7th in its region. Similarly, it is ranked 7th in Chemicals 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 half of Figure 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, and Taiwan have 

in E&E and Chemicals, means 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 lucrative parts 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 game ɀ one of expanding the technological frontier rather 

than catching 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 with RCA is 

lower than the complexity of the products that it does not. However, the difference 

                                                        
21 Note, here ñshareò refers to the count of products in which a country has RCA overall the count of all products in that sector, not to 
be confused with ñmarket share.ò  
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is not very large. This represents an opportunity because it means that the more 

ÃÏÍÐÌÅØ ÐÒÏÄÕÃÔÓ ÁÒÅ ÎÅÁÒÂÙ -ÁÌÁÙÓÉÁȭÓ ÃÕÒÒÅÎÔ ÃÁÐÁÂÉÌÉÔÉÅÓȢ )Î ÃÏÎÔÒÁÓÔ ÃÏÎÓÉÄÅÒ 

countries like Laos, Pakistan, Indonesia and Vietnam. 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 lucrative 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  

ELECTRICAL &  ELECTRONICS 

 
 

MACHINERY &  EQUIPMENT 
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Chemicals  

 
 

.ÏÔÅȡ !ÕÔÈÏÒÓȭ ÃÁÌÃÕÌÁÔÉÏÎÓ ÂÁÓÅÄ ÏÎ (3τ ÔÒÁÄÅ ÄÁÔÁ ÆÒÏÍ #%0)) ÁÎd economic complexity variables 

 

V. Frontier Export Opportunities  
 

Methodology  

 

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

M&E, and Chemicals ɀ 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. 

7ÈÅÒÅ ÄÏ -ÁÌÁÙÓÉÁȭÓ ÃÕÒÒÅÎÔ ÃÁÐÁÂÉÌÉÔÉÅÓ ÌÉÅȩ 7ÈÁÔ ÏÔÈÅÒ ÐÒÏÄÕÃÔÓ ÁÒÅ ÎÅÁÒÂÙ ÁÎÄ 

would further strategic diversification? In this section we take a closer look at the 

data ɀ at the HS4 product level ɀ in order to answer these questions. In order to 

ÉÄÅÎÔÉÆÙ ÔÒÕÌÙ ȰÎÅ×ȱ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÆÏÒ ÄÉÖÅÒÓÉÆÉÃÁÔÉÏÎȟ ×Å ÃÏÎÓÉÄÅÒ ÏÎÌÙ ÔÈÏÓÅ 

products in which Malaysia does not already have RCA and ask which of them 

embody the most promising potential.  

 

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

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

measures hÏ× ȰÃÏÍÐÌÅØȱ Á ÐÒÏÄÕÃÔ ÉÓȟ ÁÎÄ ÉÓ ÕÓÕÁÌÌÙ ÉÎÔÅÒÐÒÅÔÅÄ ÁÓ Á ÐÒÏØÙ ÏÆ ÔÈÅ 

number of productive capabilities that the product requires. If a country begins 

exporting significantly a product that has a PCI higher than its current ECI, it will 

increase the average complexity of its export basket. In the exercise that follows, our 

ÆÉÒÓÔ ÓÔÅÐ ÉÓ ÔÏ ÆÉÌÔÅÒ ÏÕÔ ÁÌÌ ÐÒÏÄÕÃÔÓ ÔÈÁÔ ÈÁÖÅ ÌÏ×ÅÒ ÃÏÍÐÌÅØÉÔÙ ÔÈÁÎ -ÁÌÁÙÓÉÁȭÓ 

current ECI and only consider opportunities in products that would increase 

-ÁÌÁÙÓÉÁȭÓ ÃÕÒÒÅÎÔ ÃÏÍÐÌÅxity.  
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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 other22. The product 

ÓÐÁÃÅ ÍÁÐÓ ÔÈÅ ÓÔÒÏÎÇÅÓÔ ÁÍÏÎÇ ÔÈÅÓÅ ÂÉÌÁÔÅÒÁÌ ÐÒÏØÉÍÉÔÉÅÓȢ ! ÃÏÕÎÔÒÙȭÓ ÄÉÓÔÁÎÃÅ 

ÆÒÏÍ Á ÇÉÖÅÎ ÐÒÏÄÕÃÔȟ ÆÏÒ ÅØÁÍÐÌÅ Ȱ!ȱȟ ÉÓ ÃÁÌÃÕÌÁÔÅÄ ÂÙ ÓÕÍÍÉÎÇ ÔÈÅ ÐÒÏØÉÍÉÔÉÅÓ ÔÏ 

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 products.23 Metaphorically, if 

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

possible paths to a product 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 

ÇÉÖÅÎ ÐÒÏÄÕÃÔ ÁÎÄ ÔÈÅ ÓÈÏÒÔÅÒ ÔÈÅÓÅ ÐÁÔÈÓ ÁÒÅȟ ÔÈÅ ÌÅÓÓÅÒ Á ÃÏÕÎÔÒÙȭÓ $ÉÓÔÁÎÃÅ ÔÏ ÔÈÁÔ 

product is.  

 

In a third fil ter, 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 that summarises ÔÈÅ ÖÁÌÕÅ ÏÆ Á ÃÏÕÎÔÙȭÓ 

strategic position in the product space (how near or far it is from complex 

products).24 4ÈÅ ÉÄÅÁ ÉÓ ÔÈÁÔ Á ÎÅ× ÐÒÏÄÕÃÔ ÃÁÎ ÂÅ ÓÔÒÁÔÅÇÉÃÁÌÌÙ ÖÁÌÕÁÂÌÅ ÉÆ ÉÔ ȰÏÐÅÎÓ 

ÄÏÏÒÓȱ ÆÏÒ ÆÕÔÕÒÅ ÄÉÖÅÒÓÉÆÉÃÁÔÉÏÎ ÁÎÄ ÅÃÏÎÏÍÉÃ ÕÐÇÒÁÄÉÎÇ ɀ i.e. if it decreases the 

distance to other strategic products. Products that allow a country to access parts of 

the product space with multiple connections might prove pivotal in the long-term 

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

ÍÕÃÈ Á ÎÅ× ÐÒÏÄÕÃÔ ×ÉÌÌ ÁÄÄ ÔÏ Á ÃÏÕÎÔÒÙȭÓ ÆÕÔure diversification opportunities, i.e. 

ÔÏ ×ÈÁÔ ÅØÔÅÎÔ ÄÅÖÅÌÏÐÉÎÇ Á ÓÐÅÃÉÆÉÃ ÎÅ× ÐÒÏÄÕÃÔ ×ÉÌÌ ÉÍÐÒÏÖÅ ÔÈÅ ÃÏÕÎÔÒÙȭÓ 

position in the product space.25 

 

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 countries, the 

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 

                                                        
22 Note that although the names are related, ñDistanceò and ñProximityò are two very different measures.  The first relates the country 
as a whole (i.e. considering all its exports basket) to an specific product.  The second relates a pair of products only.  

23 Mathematically the distance of country c to product p is calculated as Ὠ  
В

В
 where pô represents all products 

excluding p, ὓ  is an indicator that equals 1 is a country exports a products with RCA>1, and ‰  represents the bilateral 

proximity between any two products p and pô. 
24 Formally, the opportunity value of country c at a point in time is calculated as ὕὠ  В ρ Ä ρ - 0#) where Ä  

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. 

25 Formally, it is calculating by subtracting the countryôs current Opportunity Gain score from the Opportunity Gain score calculated 
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 up-front 

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 benefits ÁÒÅ ×ÏÒÔÈ ÔÈÅ ÃÏÓÔÓȢ -ÁÌÁÙÓÉÁȭÓ ÈÉÓÔÏÒÉÃÁÌ 

experience offers a good example of a diversification strategy that successfully 

balanced this tradeoff. In the early 1970s, electronics were located at a significant 

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

ÎÏÔ ÔÈÅ ÍÏÓÔ ÎÁÔÕÒÁÌȟ ÏÒ ȰÎÅÁÒÂÙȱ ÄÉÖÅÒÓÉÆÉÃÁÔÉÏÎ ÏÐÐÏÒÔÕÎÉÔÙȢ !ÃÃÏÒÄÉÎÇ ÔÏ )ÎÔÅÌȭÓ 

accounts, their first officers set up shop in largely empty land. Major investments in 

specific new capabilities (incentives, training, 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 second filters. 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 ɀ the products that are more complex tend to be 

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

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

distance26Ȣ 7Å ÁÌÓÏ ÄÒÁ× Á ÈÏÒÉÚÏÎÔÁÌ ÌÉÎÅ ÁÔ -ÁÌÁÙÓÉÁȭÓ ÃÕÒÒÅÎÔ ÌÅÖÅÌ ÏÆ %#)Ȣ 4ÈÅ ÆÉÒÓÔ 

fÉÌÔÅÒ ÔÁËÅÓ ÏÕÔ ÁÌÌ ÐÒÏÄÕÃÔÓ ÔÈÁÔ ÌÉÅ ÂÅÌÏ× -ÁÌÁÙÓÉÁȭÓ %#)Ȣ 4ÈÅ ÓÅÃÏÎÄ ÆÉÌÔÅÒ ÔÁËÅÓ ÏÕÔ 

all products that have below-average PCI at any given level of distance. This exercise 

identifies 430 products that Malaysia has not developed significantly yet, which are 

ÁÌÌ ÁÂÏÖÅ -ÁÌÁÙÓÉÁȭ ÃÕÒÒÅÎÔ ÃÏÍÐÌÅØÉÔÙ ÁÎÄ ×ÈÉÃÈ ÈÁÖÅ Á ÆÁÖÏÒÁÂÌÅ ÄÉÓÔÁÎÃÅ-

complexity tradeoff. 

 

                                                        
26 In practice the filters used were stricter than the simple regression line.  At a given distance, a product was prioritised if it had a 

value equivalent to the regression line plus 0.15 or higher.  The same was true in the Opportunity Gain filter.  Using the less strict 

filter would have meant prioritising almost half of the products in the HS4 classification, making in harder to detect the most valuable 
opportunities. 
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Figure 9: Products Selected by the ECI and Distance-Product Complexity Filter  

 
Source: COMTRADE/CEPII, data own calculations 

 
Next we apply the Distance-Opportunity 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 trade-off. Products that have larger 
Opportunity gain tend to be more distant. We formalise 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 it ɀ i.e. the products 
that have below-average opportunity gain at any level of Distance.  
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Figure 10: Products Selected by the Distance-Opportunity Gain Filter  

 

Source: COMTRADE/CEPII data, own calculations 

 
Finally, we show the three filters together in Figure 11. The products that are 
highlighted in color are those that at the same time pass all of our filters: 
 
 1) Malaysia does not already export them significantly;  
 
2) They have a PCI higÈÅÒ ÔÈÁÎ -ÁÌÁÙÓÉÁȭÓ ÃÕÒÒÅÎÔ %#)Ƞ  
 
3) They have above-average PCI at their level of Distance; and  
 
4) They have above-average Opportunity gain at their level of Distance. There are 

238 such products and they represent the most strategic opportunities for 
diversification according to the economic complexity measures.  
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Figure 11: Products That Pass All Filters (E CI, 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 falls in 

M&E to which we have also added Precision Instruments (PI) with a total of 77 

products).27 The second largest number of new products is in C&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 products 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 

ÁÇÅÎÄÁȢ )Î ÁÄÄÉÔÉÏÎ ÔÏ Á ÔÏÔÁÌ ÏÆ ρυρ ÐÒÏÄÕÃÔÓ ÉÎ ÔÈÅ ȰÐÒÉÏÒÉÔÙ ÓÅÃÔÏÒÓȱȟ ÔÈÅ ÆÉÌÔÅÒÓ ÁÌÓÏ 

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 the priority sectors, the 

filters have selected the most complex and strategic products among them. 

 

                                                        
27 Note that we are using short-form 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 refer to the website of the United Nations: 
http://comtrade.un.org/db/mr/rfCommoditiesList.aspx?px=H0&cc= 


































































