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Enhancing the Quality of Industrial Policies (EQuIP) – Tool 3 

Name of tool  Diversification and upgrading of production and trade 

Objective Diversification and upgrading a country’s industrial sector and exports towards 
higher value added activities are important dimensions of industrial 
development. This tool aims to outline methodologies to analyse levels of 
diversification and upgrading processes within a country’s industrial sector at 
various levels, ranging from sector to subsectoral levels, as well as the product 
level. 

Key questions   How diversified is a country’s production and exports, and what is its market 
orientation? 

 Is the country more/less diversified compared to other countries with 
similar capabilities? 

 How and how rapidly is the level of diversification changing? 

 What is the level of medium- and high-technology (MHT) activities and 
products in the country’s production and trade structures? 

 What is the level of MHT activities relative to its comparators? 

 How fast are the country’s production and trade structures moving towards 
higher-technology activities or products? 

 How fast is the upgrading of the country’s internal and external capabilities? 

Performance 
indicators 

 Production diversification, top-3 subsectors 

 Hirschman-Herfindahl index (HHI) 

 Trade diversification, top-3 subsectors and HHI 

 Revealed comparative advantage 

 Trade diversification by markets, top-3 markets and HHI 

 Share of medium- and high-tech (MHT) in production 

 Share of medium- and high-tech (MHT) in trade 

 Composition of exports by subsectors and BEC categories 

 Change in the number and type of products with revealed comparative 
advantage  

 Uniqueness of export basket* 

 Export unit values* 

 Trade with high-income countries (HINC) 

* Indicator that represents a relatively complex concept, is more complex in its calculation, or requires more or detailed data. 
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1 Introduction 

This tool discusses the diversification and upgrading of the production and trade. It will introduce 

indicators to measure these phenomena and subsequently will discuss some policy implications. This 

section will introduce the concepts and provide an overview of the tool.  

 

 

Diversification involves increasing the number of products, activities, markets or sectors. Industrial 

policies with a focus on diversification are common in any design of a policy package in developing 

countries, where economies are often characterized by a limited variety of productive activities and 

which are often concentrated in a few sectors.1 As a corollary, these countries often export only a 

handful of different products, often only to a small number of export markets. This is especially the 

case in low-income countries. That is, many developing countries are not very diversified in their 

production and exports. 

This leads to the question of why countries should aim to increase the degree of diversification. An 

important reason is linked to risk and vulnerability to shocks. For example, a country specialized in a 

single commodity would be in jeopardy if the price of that commodity would fall or if extraction of the 

commodity would be interrupted. Diversification also brings stability to production and export 

earnings, as the average volatility of a basket of goods tends to be less volatile than that of a single 

good. Moreover, as an economy develops and consumers’ incomes increase, preferences and demand 

patterns change, and producers need to be able to create new products and services to meet these 

changes in demand. Another argument speaking for diversification is the possibility for cross-

fertilization of knowledge between sectors and activities, which for example helps to support 

innovation and technological progress.  

Diversification of a country’s production and export structure is commonly considered a characteristic 

of economic development. Indeed, empirical studies have shown a positive relation between 

(industrial) diversification and country income levels, especially at earlier stages of economic 

development. As countries develop and become middle- and high-income economies, they tend to 

become more diversified in the development process.2  

However, there are also studies that indicate that, after a certain development threshold3, the degree 

of diversification starts to fall or at least stops increasing, generating an inverted U- or L-shaped 

relationship between diversification and income. This should not be understood as something 

negative—it is part of economic development—but it will be important for policymakers to 

understand that diversification should not be expected to increase indefinitely with development.  

                                                           

1 We look at diversification as an indicator as a means of reducing risk rather than a policy objective, with the policy focus 
being on upgrading. 

2 There are exceptions, however. Many resource-rich countries tend to display slow improvements in diversification, yet 
they are able to grow rich because of high and inelastic demand for the commodity they possess.  

3 As measured by income per capita. 
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To help understand this point, consider a basket of goods that is generating the highest possible 

average productivity at that particular point in time. Therefore, changing this basket, for example by 

adding a good from a less productive sector will by necessity reduce average productivity.4 This 

phenomenon was already observed with MVA in GDP in Tool 1 on structural change and productivity.  

For countries at earlier stages of development, i.e., those with low income and low levels of 

technology and skills, diversifying their production structures is particularly pertinent to achieve 

productivity gains. This seems to be the case for resource-based economies trapped in the production 

and export of primary goods, which might lead to undesired developments such as the “natural 

resource curse” or “Dutch disease”.  

In addition to production and export diversification, a third and related type of diversification concerns 

entering new markets. Over-reliance on a single or very few markets has the disadvantage that a 

reduction in demand can adversely affect the economy more strongly than if this is diluted or offset 

by more stable demand in other markets. Moreover, there are positive externalities to be reaped by 

accessing new markets with new products that lie at the core of a country’s path to industrial 

competitiveness. For example, technologies need to be mastered and marketing channels created to 

open potential export outlets. Specialised skills need to be developed and institutions created to 

support firms engaged in new product lines. Overall, market diversification reduces vulnerability to 

external shocks, demand slowdowns, and new competition.  

This discussion highlights that the definition of diversification is a fairly narrow one. It focuses on 

diversification as either involving the production and export of an increasing number of products, or 

the export of a similar basket of goods to a more diverse set of countries. While there are differences 

in the way diversification is measured – including, for example, a distinction between the number of 

products exported and the number of products exported with comparative advantage5 – the definition 

and indicators used essentially focus on this narrow view of diversification as an increase in variety. 

This definition allows for a clear distinction between diversification and upgrading. While 

diversification involves an expansion in the variety of products exported, it says nothing about 

whether those products are more or less sophisticated and/or require more or less capabilities for 

production than the existing export basket. In other words, diversification does not automatically 

imply upgrading. In contrast, upgrading in a production and exporting sense refers to a movement 

towards the production of goods that require higher capabilities, that are more sophisticated and 

complex, and that allow for high value added capture. This implies that, in principle, it would be 

possible to upgrade while having lower levels of diversification. 

While diversification and upgrading are not the same thing, they are in many ways related. For 

example, very often diversification involves an upgrading of production and/or capabilities. However, 

it is possible to abandon an activity and replace it with another upgraded one, thus leaving the number 

of activities unchanged—this would be a case of upgrading without diversification. In reality, when 

economies move up the technological ladder, some relatively unsophisticated activities will remain 

(what is shifting is the dominant share of production) and thus diversification and upgrading will occur 

in tandem. This is the reason why we tend to observe that more advanced economies are also more 

diversified. One can think of this parallel change in terms of the direction of diversification, that is, 

                                                           

4 Similarly, changing the basket by adding a good with a lower productivity growth rate than the average growth rate, will 
reduce income per capita growth. 

5 Comparative advantage means that a country has a significant export share (above world average) in a particular product. 
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shifts to activities and products with a higher content of technology and skills, that generate higher 

productivity or employment, or that create high-quality jobs.  

Diversification measured using production data tends to be stable over time, that is, there is little 

variation around the mean level of diversification. This is a considerable advantage, especially when 

analysing short time periods. Unfortunately, production data tend to come in a very aggregate form, 

which implies that much diversification remains undetected. If one could measure diversification using 

product data, one should be able to detect all diversification. The same argument holds for upgrading.6 

Export data have superior granularity and hold the key to unlocking hidden diversification and 

upgrading information. Export data come with several advantages, including the ability to measure 

diversification and upgrading at the product level and aggregating products into groups of products 

that speak to the subject of analysis (different from those provided for production data).  

There are disadvantages too, however. One example is the imperfect recording of data pertaining to 

the service sector, which increases in importance as the economy grows and develops. Therefore, the 

composition of exports is not always a very good mirror to that of production.7 In addition, sometimes 

one may observe that the level of diversification fluctuates. This is because if one analyses all exports, 

some of it could be based on, for example, temporary demand shifts that have little to do with the 

fundamentals of the economy. Therefore, we might find that the level of diversification has increased, 

only to find that one or two years later it has dropped back to its original level.  

For this reason, we will consider exports based on both comparative advantage (fundamentals) and 

on a broader concept involving all exports, i.e., those not based on comparative advantage. Initially, 

the focus will be on indicators based on the export of all products, thus providing a comprehensive 

approach to export diversification. The drawback of this approach is that the presence of products 

that account for a very small share of overall exports may result in an overestimation of indicators of 

diversification. To overcome this, subsequent analysis will focus on indicators based upon the export 

of products in which a country has comparative advantage. A common assumption for both 

diversification metrics is that a country that has diversified is exporting a larger set of products than 

before. 

 

 

Next, we turn to upgrading, which is often correlated with diversification. Upgrading goes hand in 

hand with structural change towards activities with higher levels of capabilities, such as technology 

and skills, with enhanced productivity being the outcome (see Tool 1). In many ways, upgrading 

reflects the ability of countries to move beyond the confines of their natural resource endowments 

and to build productive capabilities in other sectors and products.  

We define upgrading as a movement towards activities, products and sectors that require more or 

higher capabilities. On the output side, this could show up in product and export composition with a 

higher share of technologically sophisticated products, for instance, as a result of skill upgrading. 

These items are associated with higher value added, productivity and competitiveness. 

                                                           

6 A similar issue occurs when trying to measure structural transformation with production data, that is, much of the 
transformation remains hidden in production aggregates.  

7 However, see Allen, Whitehead and Bhorat (2021) on an application of the complexity approach to South Africa, 
demonstrating a high correlation between income per capita and the complexity of exports. 
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Technologically more sophisticated economies tend to create their own positive dynamics and, 

therefore, may display faster productivity and GDP growth.  

We differ between indicators that are direct and indirect measures of upgrading. Upgrading can be 

measured across (broad) sectors as well as within sectors (i.e., product upgrading). The discussion on 

diversification and the respective advantages of using production versus trade data also pertains to 

upgrading and we will not repeat it here. 

While diversification and upgrading is desirable for many developing countries, it begs the question 

of how this can be accomplished. Upgrading of capabilities is partly about the upgrading of production 

factors, that is capabilities internal to firms (e.g., capital deepening, human capital accumulation, and 

technological progress), and partly about capabilities external to firms, such as physical infrastructure 

and innovation systems.   

Upgrading of capabilities is associated with changing (dynamic) comparative advantage. We can see 

this in two ways. Firstly, existing comparative advantages (for example, due to cheap labour) tend to 

disappear (higher productivity implies higher wages and less cheap labour), and the old product and 

export basket must give way to a newer, more sophisticated one. Secondly, some of the previous 

production will continue, but the quality of these goods will be higher. For example, simple garment 

production will be replaced by a more capital-skill-technology intensive one, thus increasing the 

productivity of the garments sector and encouraging higher quality as captured through higher unit 

values. This is both upgrading and diversification, since, after all, the economy is now producing both 

more sophisticated and a larger number of goods than before.8  

Unlike diversification, but like productivity, upgrading of capabilities continually increases with 

economic development.9 Therefore, upgrading of capabilities is a strong indicator and predictor of 

structural change, productivity growth, and economic development. Upgrading (and diversification) is 

often the result of a combination of firms’ investment in their production factors and industrial policy, 

the latter of which creates the incentives for such investment and removes market failures that stand 

in the way of their realization. For instance, investment in technology (e.g., invention and innovation 

activities) can be triggered by R&D subsidies but also requires a functional innovation system. Another 

example where policy matters is expenditure on training of the workforce, which might not happen 

without the provision of vocational training centres. A third example is investment in machines, which 

could happen at a faster rate if the tax system is designed to favour faster depreciation in terms of 

accounting.  

 

 

This tool contributes to industrial policies and strategies that support smart diversification and 

upgrading. The tool shows how to measure the current degree of diversification and technology 

content in production and trade, and how policymakers can analyse the extent to which a higher 

degree of and/or smarter diversification and technology upgrading is possible given the country’s 

stage of development. Having established the level of diversification and technology content, the tool 

                                                           

8 Sometimes one hears the expression “diversify away” from something like agriculture. This is a bit of a misnomer unless 
the number of goods increases, which is what diversification means, not the exchange of one good for another. 

9 One may argue that there are diminishing returns to factor accumulation. This is correct, but factor accumulation is only 
part of the story and in the longer run the capability we call technology will drive growth.  



 5 

goes on to gauge how those levels have changed over time. Diversification and upgrading are 

thereafter connected to industrial policy through an examination of countries’ capabilities and how 

they are changing—which is where policy can have an impact. Thus, a strategy of diversification and 

upgrading requires investment in capabilities.  

Finally, diversification and upgrading are benchmarked against other similarly endowed countries 

(“peers”) to gain an understanding of the scope for improvement. More specifically, benchmarking 

delivers two pieces of information. First, it is an indicator of how well the country has performed and 

been able to diversify and upgrade relatively to its peers, although we need to remember that 

diversification is likely to start decreasing at some point. Second, the relative success metric of 

benchmarking provides an indication of the potential capacity to diversify—why should Country A only 

attain half of Country B’s degree of diversification if they are otherwise similar—in the case the 

country of interest is not the leader in its cohort.10   

To be sure, there are instances when one may want to compare Country A with other, dissimilar 

countries. For instance, how far away is Country A (a developing country) from the best performers in 

the world or from an OECD average? There could also be interest in comparing with neighbours or 

with a regional average, or why not a trade area such as Mercosur? One can certainly do that, but one 

needs to be aware that this is no longer about measuring performance with a view to learn how much 

better an economy should be able to perform, but rather it becomes a way of measuring a distance 

without necessarily implying anything about the possibility of being able to close the measured gap.11 

The structure of the remainder of this document is as follows: 

Section 2 discusses how the tool and its indicators fit in the industrial policy process. Section Error! 

Reference source not found. presents all indicators, their calculation and data sources. It is divided 

into diversification and upgrading indicators. Once all indicators are discussed, section Error! 

Reference source not found. links them to a country’s capabilities to diversify and upgrade and talks 

about potential policies. Section 5 shows the many links to other EQuIP tools as the analysis of trade 

indicators becomes even more informative when they are combined with other indicators. Finally, 

section 6 discusses potential extensions for later iterations of this tool or for when analysts want to 

study the concepts in more detail. The Annex includes additional technical details that will help the 

user of this tool.  

  

                                                           

10 There are at least two counterarguments one can put forward here: First, there is nothing that says what Country B has 
achieved is optimal—they could have “overdiversified”. Second, there are several different possible development 
trajectories with different implications for diversification and upgrading. Therefore, the willingness to diversify and upgrade 
could differ across countries.   

11 If one could design a long-term industrial policy, one could of course measure the gap to a distant economy and try to 
figure how to close that gap with the policy. However, the more common policy horizon is between five and ten years and 
policymakers may want to benchmark with this time horizon in mind. 
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2 Relevance for the industrial policymaking process 

By bringing diversification and upgrading together in one tool, the issue of policy is directly addressed 

because diversification is, to a large extent, the result of upgrading activities and vice versa. For 

instance, we see in EQuIP tool 1 how the upgrading of capabilities allowed for structural change. Such 

transformation implies the expansion of the activities and products that a country can be involved in 

(diversification on the production side). This is akin to dynamically changing latent comparative 

advantages into new and more attractive ones, allowing for a more diversified export basket and 

trading partners. Conversely, slow or no upgrading of capabilities locks the country into existing 

comparative advantages and activities, very often in primary products and light manufacturing, which 

are of low value added.  

The present tool primarily speaks to diagnosing the degree of diversification of a country or industry 

by positioning it vis-à-vis what it should be able to attain given its stage of development, both relative 

to its “own” limits and in an international context. This may be seen as the first step towards defining 

policy areas, that is areas that need (policy) attention. For example, if a country with similar 

fundamental characteristics or endowments is twice as diversified as the country under investigation, 

while all else is equal, this could indicate that a well-designed industrial policy could improve the 

diversification “performance”.  

Related to this, a country could be well diversified along some dimension, but less so in terms of other 

ones, and still perform well. This could happen by way of construction, coincidence, or luck. As this 

type of policy area emerges, policies would be designed to address the dimension of diversification 

that is lagging behind. 

By keeping track of how the capabilities that allow for diversification evolve over time, the tool is able 

to link diversification performance to upgrading efforts and success. Upgrading of capabilities, in other 

words, is the policy that delivers a higher degree of diversification, structural transformation, and 

productivity growth at the same time. If diversification is not only about adding one primary good to 

another but also about adding a higher value added good to the primary one, we can talk about the 

direction of diversification in addition to simply the presence of diversification.  

A third policy relevant subject, related to the aforementioned one, concerns policy evaluation. Since 

we are making use of time series data, one can connect past policy interventions with the evolution 

of performance. For instance, one would expect that a drive towards diversification and increased 

technological sophistication (upgrading) would result in enhanced productivity, increased rates of 

structural transformation, and a closing of the technology gap vis-à-vis the world technology frontier. 

If this does not occur, policymakers need to extensively investigate the reasons why the policy 

intervention failed. 

As countries develop, mature, and move into middle- and high-income brackets, more diversification 

is not necessarily always better. The analyst needs to be alert to when diversification peaks and the 

policy formulation needs to be cognizant to this and be adjusted accordingly. A good indicator of when 

the peak occurs is productivity growth, while another one is GDP per capita growth. More 

diversification should not reduce productivity or GDP per capita growth, everything else equal. 

Finally, although EQuIP is not intended to provide a full answer to the question of what policymakers 

can do to address a given policy challenge, a few pointers are provided. In particular, this tool builds 

on a production and trade framework, where the input side to production together with the 
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surrounding economic environment offer suggestions as to which policy buttons to press to enhance 

the output and trade performance, as well as the degree of diversification.  

In section Error! Reference source not found., a few policy scenarios will be demonstrated. We will 

set a goal in line with a set of (presumed) national development goals and discuss policy mixes that 

would deliver on diversification and upgrading as a means for structural transformation and 

productivity growth.  
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3 Methodology and Indicators 

Because this tool is looking at two large concepts—diversification and upgrading—we have chosen to 

describe and motivate the chosen indicators in two separate sections (3.1 and 3.2). Thereafter, in 

section 3.3, we focus on aspects that drive both phenomena, which are internal and external 

capabilities.  

Before beginning with the analysis, it is worth to reiterate that diversification is considered to involve 

increasing the number of products, activities, markets or sectors12. For the analysis, we first consider 

diversification in levels. Since the information content of diversification indicators on their own is 

limited, we undertake two operations: firstly, we compare a country’s level of diversification to its 

peers to enable an understanding of whether the observed level of diversification is as good as it could 

be. Secondly, we compute the change in diversification to see if, how much and how rapidly, it has 

improved over time. The change in diversification can also be benchmarked against the country’s 

peers. In the benchmarking exercise, we obtain multiple pieces of information, showing not only the 

relative performance as such, but also the understanding that the “best performer” has attained the 

highest possible level, the capacity or potential level of diversification with the given available 

resources and endowments.  

We carry out a similar exercise for upgrading as we do for diversification, except that there is no “level” 

of upgrading as such. Consequently, we first study the rate of change (speed of upgrading) and then 

compare that to the country’s peers. As previously indicated, upgrading in this tool should be 

understood in two ways.13 Firstly, it investigates the change in the composition of output and trade, 

particularly how the level of sophistication and complexity of the output and export baskets is 

improving. Secondly -and to bring us closer to potential policy implications - we are interested 

improving aspects that determine diversification and upgrading. These come in two forms, namely, as 

production factors that are internal to the firm—capital intensity, human capital and technology—and 

capabilities that are external to the firm such as infrastructure and innovation systems.  

Many indicators below are different versions of the same basic idea. We numbered the main 

indicators but, for example, the level and the change of an indicator are not labelled as their own 

indicator.  

 

 

With this background in mind, this tool first examines the structure of production and, thereafter, 

trade structure. The advantage of gauging the level of diversification on the production side is that all 

activities are covered, i.e., also activities in non-tradeables. Trade data do not contain full information 

on the service sector, which is an activity that increases in importance as the economy develops. 

                                                           

12 The International Standard Industry Classification (ISIC) defines sectors. 1-digit sectors refer to Agriculture, Industry 
(including manufacturing) as well as Services. Subsectors refer to more disaggregated 2-digit ISIC sectors. Although there are 
also 3-digit or 4-digit sectors, (production) data is typically scarcer. The majority of other EQuIP tools also define indicators 
on the 1-digit or 2-digit sector level whenever there is data available.  

13 In the context of EQuIP tool 4 on Global Value Chains, upgrading has a related but slightly different meaning. It is, 
however, measured in the same way.  
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However, production data have an important disadvantage, namely that data are (coarsely) 

aggregated by sectors. This means that diversification within a sector at any level of available 

disaggregation goes undetected, and we will only see an increase in diversification when activities 

involve other sectors.14 Here is where the granularity of trade data relative to that of production data 

becomes important, since we can measure diversification at the product level. Furthermore, we can 

build aggregates of interest from the level of products, where the aggregates might not coincide with 

those provided by production data but cater better to the subject matter. 

Incidentally, both production and trade data underestimate the degree of diversification, but for 

different reasons. As previously said, the production side does so because of its lack of detail and high 

degree of aggregation; the trade side does so because it is missing out on important activities such as 

services and non-tradeables. Trade data is thus an imperfect substitute for production data. 

Therefore, the analyst is advised to study diversification based on information coming from both 

sources of data. 

Thanks to the granularity of trade data, there is a relative proliferation of trade-based diversification 

indicators, which we try to reflect in this tool. As mentioned above, one can take trade data at the 

product level and aggregate these in several ways. More specifically, using trade data, we employ 

indicators that look at exports across various dimensions. These dimensions include distributions 

across subsectors and the BEC (Broad Economic Categories) classification, which breaks down 

products according to their functional properties (i.e., cross categorizations between the 

consumption/intermediate/capital dimension and primary/processed). In the upgrading part of the 

tool, we will also be interested in a breakdown based on the level of technological sophistication of 

an activity (e.g., low-tech, medium-tech and high-tech). 

A third dimension of diversification considered here is that of market diversification. That is, 

diversification needs not only be a matter of activities or products, but also the number of markets 

and trading partners. Relying on one or a few markets or trading partners for exporting implies that a 

negative demand shock might have severe consequences for the exporter. Thus, diversifying in terms 

of markets reduces risk and volatility. 

While it would be nice to employ as simple a diversification metric as possible, the simplest ones can 

generate a false picture. For example, why should one not think of diversification as a simple count 

exercise? Consider a simple stylized example to explain why this is not a good approach. Say there are 

only 5 products A, B, C, D, and E. Imagine that the export income of country X comprises respectively 

40%, 30% and 30% from products A, B and C (thus 0% on D and E), while the export income of country 

Y consists of 80% from product A exports, and 5% of each product B, C, D and E. Thus, on the basis of 

a sheer count, country X seems to be diversified over 3 products, while country Y is diversified over 5. 

Can one conclude that the country Y is more diversified? One should not, because the sheer counts 

did not take into consideration the actual shares in which the two countries diversified their respective 

export portfolios, and therefore does not take into account the extent of concentration with respect 

to products.  

Fortunately, there exist various diversification indicators that are built on such distribution-aware 

intuition. A salient one that we will employ here is the inverse Herfindahl-Hirschman index (HHI).15 

                                                           

14 This is also true to some extent in the case of trade data, but the much larger number of product categories makes this 
less of an issue. 

15 Other examples include the Gini coefficient and entropy.  
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HHI was originally not intended as an indicator of diversity but as one of concentration (in the 

industrial organization literature). Later, the multiplicative inverse of HHI (i.e., 1/HHI) has been 

adopted by some scholars as an indicator to assess the uniformity/equality of a share distribution, 

thus an indicator of variety/diversity. 

For every diversification indicator, we will begin with the absolute value of the level of diversification, 

for example, the share of the top-3 subsectors in total manufacturing value added (MVA) is 30 percent. 

While giving a first impression of diversification, we do not know whether this is a good “performance” 

or not. If other countries with similar characteristics attain values of 50 percent, 30 percent could be 

an indication that better could, or should, be achieved. Thus, benchmarking the degree of 

diversification against others—generating the relative level of diversification—gives an indication of 

performance in this sense. Interestingly, the distance to the best achiever provides information on the 

gap in capacity to diversify, assuming that the best achiever has reached its maximum.16 Another 

performance dimension is how quickly a country is able to diversify. Also, this rate of change can be 

benchmarked against a country’s peers and provides information on performance and the capacity to 

diversify. This rate is most likely a function of the initial level of diversification and the current stage 

of development. For example, during explosive stages of growth the rate of change of diversification 

is higher than at early or mature stages of development. 

 

 

We will start with simple and rather crude indicators of the level of diversification of a country’s 

economy. The calculation can be performed at any level of aggregation, although detailed production 

data may be scarce in many lower-income countries. For illustrative purposes, we exemplify this with 

the manufacturing sector and its subsectors, more specifically how manufacturing value added (MVA) 

is distributed across the different subsectors of a country’s industry.17 To this end, we use two versions 

of the diversification indicator as defined in Table 1, top-n subsectors and the Hirschman-Herfindahl 

index. As suggested above, these will also be benchmarked against peer countries, and we will study 

how these have evolved over time and benchmark the speed of that evolvement. Examples of data 

sources for the calculation are given in Table 1 and discussed more broadly in Error! Reference source 

not found.. 

 

Box 1. Data Sources on production and value added 

This tool uses mostly data on production and trade. Most data sources are international databases that 
allow comparing countries with each other.  

Production data (manufacturing value added) is either sourced from World Bank’s World Development 
Indicators (WDI) or from UN Statistics when country-level data is needed. For subsector data, UNIDO’s 

                                                           

16 This is impossible to know, but what we know is that a higher level of diversification can be had. While this is generally 
true at earlier stages of development, this becomes complicated at later stages when that level starts to decrease, resulting 
in the theoretical possibility that a lower level might be better.  

17 Strictly speaking, at more disaggregated levels than manufacturing as a whole, we should think of value added rather than 
manufacturing value added (MVA), even though, for example, textiles value added belongs to manufacturing as a whole. At 
ISIC-2 levels and below, the value added (VA) concept is a different one compared with MVA and the sum of ISIC-2 VA does 
not necessarily sum to MVA (ISIC-1).   
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INDSTAT database provides value added or employee data. INDSTAT exists in revision 3.1. and revision 4, 
both of which are still used, also in other EQuIP tools. Which revision the analyst wants to use sometimes 
depends on which other data they need to use. Some databases only offer data in one of the two 
revisions. INDSTAT further distinguishes 2-digit and 4-digit versions of the data. Digit here refers to the 
degree of detail of the subsectors that are grouped by the International Standard Industry Classification 
(ISIC). More detailed data (4-digit) is often also scarcer. The Annex lists all manufacturing subsectors in 
ISIC classification and their respective technology class. 

National Statistics Offices (NSO) sometimes offer data that is not in international databases. 
Occasionally, it is even more detailed. However, the analyst must make sure that the data uses 
international standard classifications if they want to compare the indicators across countries. 

 

Table 1: Degree of diversification in value added 

Indicator Variable Source 

Share of top-3 subsectors  
in total VA 

Sum of value added of the three most important 
manufacturing subsectors  

NSO, UNIDO 

Value added (VA) NSO, WDI, UN Statistics 

Hirschman-Herfindahl Index 
(HHI) 

Sum of the squared shares of subsector in total VA NSO, UNIDO, UN Statistics  

Relative share of  
top-3 subsectors in total VA 

Share of top-3 subsectors in total VA NSO, UNIDO 

Share of top-3 subsectors in total VA of peer NSO, WDI, UN Statistics 

Relative  
Hirschman-Herfindahl Index 

(HHI) 

HHI 
NSO, UNIDO, UN Statistics 

HHI of peer 

 

Indicator 1: Production diversif ication, top-3 subsectors  

The first indicator is simply the share of top-3 subsectors in total value added, which measures the 

degree of diversification – or, conversely, concentration – of a country’s industrial system. Why top-3 

and not something else? Admittedly, it is a completely arbitrary choice, and the analyst can choose to 

use top-5 or top-10 or any other figure that makes sense. However, using too large a number of sectors 

misses the point of measuring the degree of concentration (or diversification).  

In the case chosen here, the metric gives an indication of the extent to which the generation of VA is 

dominated by the three most important manufacturing subsectors. The higher the percentage of total 

VA that the three largest subsectors contribute, the more concentrated is the country’s industrial 

system in just a few activities – possibly signalling the need for (industrial policy) efforts to promote 

diversification. By contrast, if the top-3 subsectors make up only a comparatively small share of total 

VA, this signals a more diversified productive structure. 

Strategic questions: 
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 How diversified is the country’s production, or equivalently, how concentrated is the country’s 

production? 
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Calculation: Production concentration measured by the share of the top-3 subsectors is calculated as: 

𝐶𝑜𝑛𝑐𝑡𝑜𝑝−3,𝑖
𝑝𝑟𝑜𝑑

=  
∑ 𝑉𝐴𝑖,𝑡𝑜𝑝−3 𝑖

∑ 𝑉𝐴𝑖 𝑖

 

∑ 𝑉𝐴𝑖𝑖,𝑡𝑜𝑝−3  = value added of the largest three manufacturing subsectors i 

∑ 𝑉𝐴𝑖𝑖  = value added of all manufacturing subsectors i 

 

Variables required Data source Notes 

Value-added by manufacturing 
subsector 

UNIDO INDSTAT 
(https://stat.unido.org/) 
or NSO 

UNIDO INDSTAT distinguishes 2-digit and 4-digit ISIC 
subsectors both in revision 3.1 as well as revision 4. 

 

To illustrate this, Figure 1 uses data for the BRICS (Brazil, Russia, India, China, South Africa) on the 

share of the top-3 manufacturing subsectors in value added for 2018, respectively. To make these 

numbers comparable across countries it was first necessary to aggregate subsectors to a common 

level of aggregation, with 19 subsectors being used for the analysis. 

The data in Figure 1 reveal that all five countries have a relatively high share of their top-3 sectors in 

total manufacturing value added, albeit with substantial differences across countries. The share is 

lowest in China (at 37%) and highest in the Russian Federation (55%). With 19 subsectors, a perfectly 

diversified economy would have just over 5% of value added in each sector, with the results thus 

suggesting a high concentration among the top-3 sectors in these countries.  

 

Figure 1: Share of top-3 subsectors in manufacturing value added in 2018 

 
Data Source:  UNIDO’s INDSTAT Database revis ion 3.1,  2 -d ig it  ISIC subsectors  
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Indicator 2: Hirschman-Herfindahl Index (HHI)  

The second indicator is the Hirschman-Herfindahl Index (HHI). While the advantage of the first 

indicator is its simplicity to calculate, it only looks at the top segment of the distribution of sectors and 

thus is silent on how evenly the remaining subsectors contribute to total value added. Furthermore, 

the first indicator is a simple concentration ratio that does not factor in the relative size of the industry. 

The HHI addresses this issue by weighing each subsector by its relative size (i.e., its share in the total). 

In the context of measuring domestic industry diversification, the HHI is calculated by squaring the 

shares of individual subsectors in total VA and then summing the squares.  

Strategic questions: 

 How diversified is the country’s production, or equivalently, how concentrated is the country’s 

production? 

Calculation: Production concentration measured by the HHI is calculated as: 

𝐻𝐻𝐼 = 𝑠1
2 + 𝑠2

2 + ⋯ + 𝑠𝑁
2 = ∑(𝑠𝑖)

2

𝑁

𝑖=1

 

𝑠𝑖 = share of manufacturing subsector i in the country’s total manufacturing VA, i.e., 𝑉𝐴𝑖

∑ 𝑉𝐴𝑖𝑖
 

N = total number of manufacturing subsectors 

 
Variables required Data source Notes 

Value-added by manufacturing 
subsector 

UNIDO INDSTAT 
(https://stat.unido.org/) 
or NSO 

UNIDO INDSTAT distinguishes 2-digit and 4-digit ISIC 
subsectors both in revision 3.1 as well as revision 4. 

 

The HHI can take on values that range from 1/N to unity. The HHI can also be normalized so that it 

only assumes values that range from 0 to 1. The normalized HHI, HHI2 is calculated as: 

𝐻𝐻𝐼2 =
𝐻𝐻𝐼 −

1
𝑁

1 −
1
𝑁

 

HHI2 helps to compare the HHI of different countries. A country with a near “perfectly” diversified 

industrial system will have an index close to zero, whereas a country that is active in only one 

manufacturing subsector will have a value of one (least diversified). That is, the more diversified a 

country’s industry is, the lower its HHI2 value will be. 

Unfortunately, the HHI has its own shortcomings. First, within a particular subsector there may be a 

great deal of concentration of production among firms, for example. Consider a market with 10 active 

firms, each having a 10 percent market share. HHI would suggest that this is a competitive industry. 

But what if one of the companies within a specific segment of the marketplace is dominating and has 

a 90 percent share? That sort of monopoly would be hidden in HHI. Second, geography also matters. 

Instead of a segment of a market, individual firms could be dominating different geographic locations 

and again the conclusion of a competitive industry could be called into question. 

To give these indicators more meaning and signal “diversification performance”, they are compared 

with other countries (peers) with similar endowments or capabilities. The underlying assumption is 

that everything else equal, countries with similar endowments should be able to attain similar levels 

of diversification. Results from the Herfindahl index (Figure 2) largely support the results in Figure 1 

https://stat.unido.org/
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that was calculated with the top-3 subsectors. The Russian Federation had the highest value of the 

normalised Herfindahl index and China the lowest. 

 

Figure 2: Normalized Herfindahl index (HHI2) in 2018 

 
Data Source :  UNIDO’s  INDSTAT Database  revis ion 3.1,  2 -d ig it  ISIC subsectors  

 

A second way to increase the information content of this indicator is to study the evolution over time 

and how quickly the degree of diversification is improving. This functions as a performance measure 

of how rapidly a country is able to diversify. To do this, we compute the changes between years18 and 

illustrate the evolution graphically (Table 2).  

 

Table 2: Change in degree of diversification in MVA 

Indicator Variable Source 

Change in the share of top-3 
subsectors in total value added 

Change in the sum of value added of the three 
most important manufacturing subsectors  

NSO, UNIDO 

Change in value added  NSO, WDI, UN Statistics 

Change in HHI Change in HHI NSO, UNIDO, UN Statistics  

Relative change in the share of top-
3 subsectors in total MVA 

Change in the share of top-3 subsectors in total 
MVA 

NSO, UNIDO 

Change in the share of top-3 subsectors in total 
MVA of peer 

NSO, WDI, UN Statistics 

Relative change in HHI 
Change in HHI 

NSO, UNIDO, UN Statistics  
Change in HHI of peer 

To illustrate this, Figure 3 and  

                                                           

18 One possibility is to use year-on-year changes, but one can also look at the change over longer periods or compute the 
average annual change over longer periods.  
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Figure 4 report information on the change in the share of the top-3 sectors in MVA between 2000 and 

2018 and the change in the normalised Herfindahl index between 2000 and 2018 for the BRICS, 

respectively. Results for the share of the top-3 two-digit subsectors (Figure 3) suggest different 

dynamics for the BRICS, with China and India becoming more diversified (i.e., a reduction in the 

concentration of value added in the top-3 sectors) and the other three countries becoming less 

diversified (i.e., more concentrated in the top-3 sectors). These results are confirmed when looking at 

the normalised Herfindahl index ( 

Figure 4), with a relatively large decline in the Herfindahl observed in China, a smaller decline observed 

in India, and increases observed in the other three countries.  

 

Figure 3: Change in share of top-3 sectors in manufacturing VA between 2000 and 2018 

 
Data Source :  UNIDO’s  INDSTAT Database  revis ion 3.1. ,  2 -d ig it  ISIC subsectors.  

 

Figure 4: Change in normalized Herfindahl index between 2000 and 2018 
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Data Source :  UNIDO’s  INDSTAT Database  revis ion 3.1. ,  2 -d ig it  ISIC subsectors.  

These are the only production side diversification indicators employed in this tool. In principle, the 

methodologies presented above can also be applied for an analysis at the subsectoral level, that is, 

subsectors within textiles relative to the textiles aggregate. However, in most cases domestic 

manufacturing data are not recorded at a sufficiently disaggregated level and are therefore not 

available. Undertaking an analysis of the degree of diversification within certain subsectors of the 

domestic industry is not possible for many developing countries. To get a better and more reliable 

diversification picture, the analyst might want to resort to data with higher granularity, that is, trade 

data.  

 

 

The aggregation situation changes once we start to analyse the export side. Trade data typically are 

available at finer levels of detail for all countries such as at the level of individual products or product 

groups. The United Nations Commodity Trade Statistics Database (UN COMTRADE), for example, 

offers detailed data on relatively disaggregated (groups of) goods (Error! Reference source not 

found.).  

 

Box 2. Data Sources on trade flows 

Trade data is sourced from UN COMTRADE. COMTRADE data provides the values and volumes of 
bilateral trade flows between countries and covers goods, not services (at least not at the same level of 
detail as goods). The basis for this data is information from customs offices, which use the Harmonized 
System (HS) to classify goods. The HS is a way of standardizing goods using number codes. The HS codes 
in COMTRADE exist on the 2, 4 and 6-digit level, with 6-digit being the most detailed. At 6-digit level, 
there are about 5,200 different goods. These codes also correspond to other classification systems. It is, 
for example, possible to attribute each traded good with its HS code to a subsector (ISIC) that most likely 
exports it. This allows to study trade from the perspective of exporting subsectors, i.e., the 2-digit ISIC 
level.  

Many of the figures and graphs below state the CEPII BACI dataset as their source for trade data. This 
dataset also uses COMTRADE as their basis. The Annex discusses some more practical issues related to 
trade data for the user of this tool.   

 

By being more detailed, these data allow for an analysis at the subsectoral level. However, in the 

following, when presenting methodologies to investigate the level of diversification of exported 

products and export markets, our illustrations will stay at relatively aggregate levels for ease of 

exposition.  

Most of the indicators (except for the two that consider the diversity of trading partners) do not 

require the bilateral dimension, thus the bilateral data are aggregated to countries’ export values. 

The initial indicators resemble the ones we have used for the production side. Thereafter, we move 

to increasingly complex (and more informative and rigorous) indicators. All these indicators tend to 

be expressed in shares. For example, what is the share of medium and high-tech products in the export 

portfolio of a country (or any given manufacturing subsector), or what is the share of processed 

intermediate goods in the export portfolio of a given manufacturing industry?  
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Figure 5: The composition (in shares) of 2018 Uruguay exports in HS classification 

 
Source:  The At las  of Economic Complex ity by Harvard’s Growth Lab.   

 

Before turning to the indicators, the analyst could look at a tree-chart for an impression of the export 

structure of the country of interest at a reasonable level of resolution. Two examples acquired from 

Harvard’s Growth Lab Atlas of Economic Complexity at the 4-digit resolution of the HS taxonomy are 

given in Figure 5 (Uruguay, 2018) and Figure 6 (Zambia, 2018). In addition to the very useful 

information on the overall export structure, the comparison of the two charts (in terms of the overall 

evenness of the distribution of the sizes of the boxes) already indicates that the former country 

(Uruguay) is significantly more diversified in its exports than the latter (Zambia), the exports of which 

are strongly dominated by primary (unprocessed) minerals (particularly copper).  

The indicators that follow are intended to summarize these complex breakdowns in terms of simpler 

numbers that can easily be benchmarked against other countries.  

As expressed by the phrase “what you export matters”, the export structure of a country has the 

potential to reveal the set of productive capabilities of a country and how these can be built up further.  
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Figure 6: The composition (in shares) of 2018 Zambia exports in HS4 classification 

 
Source :  The At las  of Economic Complex ity b y Harvard’s Growth Lab.   

 

Diversification of exports 

We start with the most basic descriptive indicator, which is the same as the one used for the 

production side, except that it is applied to export data. As such, it simply looks at the share of each 

subsector in the total export portfolio of the country. Phrased as a simple question, “What subsectors 

are exporting the most?” This question is also captured in Tool 2. However, in the context of the 

present tool, the indicator should be taken as the most straightforward manner to observe the 

industrial diversification structure of the country as painted with a broad brush. At the beginning, we 

will be dealing with an export basket consisting of products that are both based on comparative and 

non-comparative advantage (see discussion below). This observation is important because one may 

assume that exports based on comparative advantage and thus endowments are more likely to be 

sustained and closely related to productivity and competitiveness.  
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Table 3: Diversification of a country's manufactured products export basket 

Indicator Variable Source 

Share of top-3 subsectors  
in total manufacturing exports 

Sum of export value of the three most 
important manufacturing subsectors 

UNCOMTRADE 

Total manufacturing export value UNCOMTRADE 

Hirschman-Herfindahl Index (HHI) 
Sum of the squared shares of subsectors 
in total manufacturing exports 

UNCOMTRADE 

Relative share of top-3 subsectors 
in total manufacturing exports 

Share of top-3 subsectors in total 
manufacturing exports 

UNCOMTRADE 
Share of top-3 subsectors in total 
manufacturing exports of peer 

Relative HHI 
HHI 

UNCOMTRADE 
HHI of peer 

Note: in the case of the relative share of top-3 subsectors in total manufacturing exports it is important 
to remember that the resulting value cannot say anything about the actual level of diversification (i.e., 
the ratio can be the same with very different levels of diversification), with the idea being to find a 
peer to strive for such that the relative share provides an indicator of the gap between the country of 
interest and the peer.  

 

Indicator 3: Trade diversif ication, top-3 subsectors and HHI  

The first simple measure sheds light on how concentrated (or, conversely, how diversified) a country’s 

(industrial) export basket is. This information can be derived from looking at what share of total 

exports is accounted for by the top-3 products19 or product groups at a suitable level of disaggregation, 

such as the HS 6-digit level (Table 3). The analyst can look at the share of the top-3 export subsectors 

within the whole manufacturing sector or, alternatively or additionally, at the share of the top-3 

export products within a given manufacturing subsector. This allows the analyst to grasp the extent 

to which a country’s export basket in manufacturing, or within a specific manufacturing subsector, is 

dominated by the three most important export subsectors or products, respectively. 

Strategic questions: 

 How diversified are the country’s exports, or equivalently, how concentrated are the country’s 

exports? 

Calculation: Export concentration measured by the share of the top-3 subsectors is calculated as: 

𝐶𝑜𝑛𝑐𝑡𝑜𝑝−3,𝑖
𝑡𝑟𝑎𝑑𝑒 =  

∑ 𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑖,𝑡𝑜𝑝−3 𝑖

∑ 𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑖 𝑖

 

∑ 𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑖𝑖,𝑡𝑜𝑝−3  = exports of the largest three manufacturing subsectors i 

∑ 𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑖𝑖  = exports of all manufacturing subsectors i 

  

                                                           

19 At this level of disaggregation (around 5,000 products), the top-3 products may be too narrow for most countries. The 
analyst can be flexible in terms of the actual number used. 
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Variables required Data source Notes 

Trade by manufacturing 
subsector 

UN COMTRADE, accessed via WITS 
(https://wits.worldbank.org/) 

Trade data can be downloaded for ISIC subsectors or 
transformed from HS to ISIC. Details can be found in the 
Annex. 

 

The second measure, HHI, like the previous indicator used for the production side, can help to 

determine the extent to which a country’s industrial exports are diversified across different industrial 

subsectors or products. However, it is important to note that the HHI for export product diversification 

can be applied to different units of analysis: (1) a country’s entire merchandise export basket including 

not only manufactures but also raw materials and agricultural products; (2) a country’s manufactured 

export basket; (3) a country’s export basket within a given subsector. Here, we will be particularly 

interested in the latter two, since the main focus is on the manufacturing sector and that these 

products are likely to be more complex and with better opportunities for upgrading. 

However, in the context of measuring export product diversification, we must square the shares of 

individual subsectors (or products) in total manufactured exports and then sum up the squares to 

derive the HHI.  

Strategic questions: 

 How diversified are the country’s exports, or equivalently, how concentrated are the country’s 

exports? 

Calculation: Export concentration measured by the HHI is calculated as: 

𝐻𝐻𝐼 = 𝑠1
2 + 𝑠2

2 + ⋯ + 𝑠𝑁
2 = ∑(𝑠𝑖)

2

𝑁

𝑖=1

 

𝑠𝑖 = share of manufacturing subsector i in the country’s total exports, i.e., 𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑖

∑ 𝑒𝑥𝑝𝑜𝑟𝑡𝑠𝑖𝑖
 

N = total number of manufacturing subsectors 

 

Variables required Data source Notes 

Trade by manufacturing 
subsector 

UN COMTRADE, accessed via WITS 
(https://wits.worldbank.org/) 

Trade data can be downloaded for ISIC subsectors or 
transformed from HS to ISIC. Details can be found in the 
Annex. 

 

Compared with the case of production, therefore, si is now the share of subsector (or product) i in the 

country’s total manufactured exports and N is the total number of subsectors. As described above, a 

country with a nearly perfect diversified export portfolio will have an index close to zero, whereas a 

country that exports only one product will have a value of one (least diversified). More generally, the 

more diversified a country’s export basket is, the lower its HHI value will be.  

Similarly as with the production side, we can look at the level of the concentration as well as its change 

over time.  

 

https://wits.worldbank.org/
https://wits.worldbank.org/
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Table 4: Diversification of a country's manufactured products export basket 

Indicator Variable Source 

Change in the share of  
top-3 subsectors  

in total manufacturing exports 

Change of the sum of export value of the three most 
important manufacturing subsectors 

UNCOMTRADE 

Change in total manufacturing export value UNCOMTRADE 

Change in HHI 
Change in the sum of the squared shares of subsectors in total 
manufacturing exports 

UNCOMTRADE 

Relative change in the share of  
top-3 subsectors  

in total manufacturing exports 

Change in the share of top-3 subsectors in total 
manufacturing exports 

UNCOMTRADE 
Change in the share of top-3 subsectors in total 
manufacturing exports of peer 

Relative change in HHI 
Change in HHI UNCOMTRADE 

Peer’s change in HHI UNCOMTRADE 

 

Figure 7 and Figure 8 report information on the manufacturing export share of the top-3 ISIC two-digit 

sectors and the Herfindahl index for a set of countries in the MENA region in 2012, respectively, along 

with the change in these variables between 2012 and 2019. Figure 7 reveals that Algeria and Iran have 

a very high concentration of exports in a small number of products, with the top-3 products accounting 

for 96% and 84% of total exports in 2012, respectively. While shares in the other four countries are 

much smaller, they remain above 40% in all cases. Changes in these shares over time are relatively 

small, though they tend to be negative suggesting a reduction in concentration over time. Such results 

are partially confirmed by results for the Herfindahl in Figure 8, which again suggest relatively low 

levels of diversification in Algeria and Iran, with a relatively large reduction in concentration over time 

for Algeria but an increase in concentration in Iran. 

 

Figure 7: Share of Top-3 ISIC two-digit sectors in total manufacturing exports in 2012  
and change between 2012 and 2019 

 
Data Source:  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.   
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Figure 8: Normalized HHI for Manufacturing Exports in 2012 and change between 2012 and 2019 

 
Data Source:  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

RCA-based diversity of exports at the product level 

Hitherto we have considered total exports, regardless of whether these are based on fundamentals 

(i.e., the endowments, technology and capabilities that exist in the country of interest) or not. The 

discussion above, however, argued that exports have a better chance to be sustained if they are based 

on fundamentals such as comparative advantage. In addition, such a metric would cater to a more 

stable indicator of diversification since it would be closely tied to other stable indicators (the 

fundamentals). Therefore, it might be better to ground diversification metrics on sustainable 

diversification indicators and, as such, we introduce other fairly standard but complementary 

indicators.  

 

Indicator 4: Revealed comparative advantage  

The first of these indicators is as straightforward as the previous ones. It simply counts the number of 

products in which the country (and/or a subsector of the country) specializes, that is, the number of 

products in which a country has (revealed) comparative advantage (RCA)20. A higher number would 

indicate a higher degree of export diversification. 

Strategic questions: 

 Which goods does the country export relatively most compared to the world on average? 

Which goods is the country therefore specialized in? 

                                                           

20 Revealed comparative advantage (RCA) is based on the idea that a country has a comparative advantage in a product if it 
exports this product intensively relative to the rest of the world. This should be distinguished from latent comparative 
advantage, which refers to “an industry in which the economy has low factor costs of production, but the transaction costs 
are too high to be competitive in domestic and international markets. Firms will be viable, and the sectors will be 
competitive once the government helps the firms overcome coordination and externality issues to reduce the risk and 
transaction costs.” (Lin, 2013). 
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Calculation: Export specialization measured by the Balassa index (Balassa, 1965) is calculated as: 

𝑅𝐶𝐴𝑘
𝐴 =

𝑒𝑥𝑝𝑘
𝐴

∑ 𝑒𝑥𝑝𝑘
𝐴

𝑘
⁄

∑ 𝑒𝑥𝑝𝑘
𝐴

𝐴

∑ ∑ 𝑒𝑥𝑝𝑘
𝐴

𝑘𝐴
⁄

 

𝑒𝑥𝑝𝑘
𝐴 = value (in US dollars) of exports of country A of a particular HS6 product code 𝑘 

∑ 𝑒𝑥𝑝𝑘
𝐴

𝐴  = exports of all countries of a particular HS6 product code k 

The numerator of this equation gives the share of product k in the export portfolio of country A, while 

the denominator gives the market share of product k in total world trade. 

 

Variables required Data source Notes 

Exports of a good by exporter 
country to the world 

UN COMTRADE, accessed via WITS 
(https://wits.worldbank.org/) 

Details can be found in the Annex. 

 

On the basis of this index, a country A is defined as being specialized in exports of a certain product k 

if its market share in that product is higher than the world average, i.e., if RCA is larger than one.  

As soon as the analyst has identified products that a country has a revealed comparative advantage 

in, there are multiple indicators that can be calculated (shown below). The first adopts exactly the 

same approach as above for all exports, but simply adds up the number of products with RCA in a 

particular subsector, m. Sub-sectors are only one of several possible ways to aggregate or classify data.  

Another useful breakdown is the BEC (Broad Economic Categories, version 5), which is a high-level 

aggregation of existing product classifications that categorizes products across two independent 

dimensions. The first dimension is a 3-way functional breakdown, indicating whether a product is 

meant for consumption, as an intermediate input to production, or to be used as a capital good (see 

Table 5). The other dimension concerns whether the product is primary or processed and broadly 

captures the manufacturing input that goes into the product (little-or-none vs some-substantial). The 

two dimensions yields a 6-way (i.e., 2x3) breakdown of all products into categories such as primary-

intermediate, processed-consumption, etc. In other words, for each country A, and/or country-

subsector A-i, we have six indicators which are all shares (that add up to 1). This categorization has 

strong links to GVC trade (see EQuIP tool 4), allowing for an understanding of the extent to which 

countries are specialized in the production of intermediate versus final goods, for example.  

 

https://wits.worldbank.org/
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Table 5: BEC Revision 5 Relationships 

 
Source:  United Nations,  2018 21 

 

Using the logic of BEC rev. 5, we can calculate the number of specializations under each BEC. Once 

again, this approach follows the exact same approach as that for all products, but simply adds up the 

number of products with RCA for a particular BEC category. All of these indicators can also be 

measured in relation to their peers, as shown in Table 6, while their changed versions appear in Table 

7. 

Table 6: RCA-based diversity of exports at the product level 

Indicator Variable Source 

RCA at country level 
Share of product in country’s exports 

UNCOMTRADE 
Market share of products in world trade 

RCA at subsector level 
Share of product in subsector’s exports 

UNCOMTRADE 
Market share of products in world trade 

RCA at BEC level 
Share of product in BEC’s exports 

UNCOMTRADE 
Market share of products in world trade 

Relative number of RCAs  
at country level 

RCA at country level 
UNCOMTRADE 

RCA at country level of peer 

Relative number of RCAs  
at subsector level 

RCA at subsector level 
UNCOMTRADE 

RCA at subsector level of peer 

Relative number of RCAs  
at BEC level* 

RCA at BEC level 
UNCOMTRADE 

RCA at BEC level of peer 

                                                           

21 United Nations, 2018, Classification by Broad Economic Categories, Revision 5, United Nations, New York. 



 26 

Table 7: Change in RCA-based diversity of exports at the product level 

Indicator Variable Source 

Change in RCA at country level 

Change in the share of product in 
country’s exports 

UNCOMTRADE 
Change in the market share of products in 
world trade 

Change in RCA at subsector level 

Change in the share of product in 
subsector’s exports 

UNCOMTRADE 
Change in the market share of products in 
world trade 

Change in RCA at BEC level 

Change in the share of product in BEC’s 
exports 

UNCOMTRADE 
Change in the market share of products in 
world trade 

Relative change in RCA  
at country level 

Change in RCA at country level 
UNCOMTRADE 

Change in RCA at country level of peer 

Relative change in RCA  
at subsector level 

Change in RCA at subsector level 
UNCOMTRADE 

Change in RCA at subsector level of peer 

Relative change in RCA at BEC level 
Change in RCA at BEC level 

UNCOMTRADE 
Change in RCA at BEC level of peer 

 

Figure 9: Number of products exported in 2012 and the change between 2012 and 2019 

 

Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

As illustration of these indicators, we will use data for Egypt and its main regional comparators (see a 

discussion of Egyptian benchmark countries in tool 2). Before considering the number of 

manufactured products in which Egypt has export specialization (RCA) in, Figure 9 reports information 

on the number of manufactured products (out of a list of 4,684 products) in which Egypt had positive 
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export values in 2012 and the change in the number of exported products between 2012 and 2019, 

along with similar data for other comparator countries.  

The figure also reports the number of products for the country which exported the greatest number 

of products in 2012 (Germany with 4,680). The figure indicates that Egypt exported 3,453 products in 

2012, a number that compared well with the other comparator countries. The number was larger than 

that of Morocco (2,745), albeit somewhat lower than Turkey (4,434). Over time, Egypt was able to 

increase the number of products exported significantly (202 products). Therefore, Egypt has overall 

been able to move into exporting new products over time, though less so than other comparator 

countries such as Algeria, Iran and Morocco.  

 

Figure 10: Number of manufactured products exported with specialization in 2012 and  
the change between 2012 and 2019 

 

Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.   

Note: The figure reports information on the number of HS6 products exported with revealed 
comparative advantage by each of the countries in the period 2012-2014 and the change in this 
number between 2017-2019. 

 

The analysis of specialization patterns begins in Figure 10 by considering the number of manufacturing 

products that Egypt had a specialization in (as measured by the concept of revealed comparative 

advantage), with data reported for the period 2012 and the change between 2012 and the period 

2019.22 For purposes of comparison, Germany is again included in Figure 10. In 2012, Germany had 

the third highest number of products exported with specialization (behind China and Italy) with 1,701 

products exported with specialization. In contrast, Egypt reported specialization in just 685 products 

in 2012, increasing this number to 875 in 2019. However, this number was significantly higher than in 

other comparator countries such as Morocco (458) and Iran (277). Indeed, of the set of comparator 

countries only Turkey (1317) and Tunisia (752) had a higher number of specializations. In terms of the 

                                                           

22 A product is defined as a HS (2012) 6-digit product, of which there are 5,199 in the analysis. 
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change over time, Egypt (190) displayed the largest absolute increase in the number of products 

exported with specialization.  

The overall change in the number of specializations created will consist of new specializations and 

potentially the loss of specialization in existing products. As discussed above, development can be 

seen as the movement into more sophisticated products. This can be achieved by expanding the range 

of products produced or from shifting from one set of products to a new set.  

Figure 11 reports information on the number of specializations gained and the number lost 

(represented as a negative number in the figure), with the difference between these two capturing 

the net gain in products exported with specialization.  

 

Figure 11: Gains and Losses in manufacturing products exported with specialization between 2012 and 2019 

 

Data Source:  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6-dig it  products.   

 

The figure reveals that in the case of Egypt, 348 new specializations were created between 2012 and 

2019, with 194 specializations lost. These numbers compare well with the comparator countries, with 

no other comparator countries generating more specializations and both Tunisia (219) and Turkey 

(206) losing more specializations than Egypt. Overall, the figure suggests that through the course of 

development, some specializations are lost, while others are gained – meaning that countries do not 

engage in an ever-expanding process of diversification. What is then important, is to understand the 

direction of the change, and in particular whether countries are moving into more sophisticated 

products.  
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Figure 12: Gains and losses in RCAs between 2012 and 2017 by Sector 

 

Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products ,  BEC rev.  5 .   
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Figure 12, therefore, reports information on the gains and losses in specializations by Egyptian 

subsector, where subsectors refer to two digit ISIC (rev. 3) manufacturing sectors.23 The figure reveals 

that the sector with the most specializations gained is Textiles, a sector where there have also been 

relatively many lost specializations.24 The Chemicals sector has also seen relatively many 

specializations gained (79), with relatively few specializations lost (22). Therefore, such an outcome 

may reflect a structural change towards Chemicals. This is also true for other sectors, including Food 

and beverages and Rubber and plastics.  

 

Figure 13 reports information on the number of products exported by Egypt (in 2019) in each of the 

22 combined sectors (blue bars), and the number of products exported by Egypt with specialization in 

each of these 22 sectors (orange bars). Table 8 complements this figure, by reporting the numbers for 

both Egypt and the set of comparator countries in the MENA region.  

Figure 13 highlights that certain sectors account for a large share of overall exported products, with 

Chemicals, Textiles, Machinery and equipment, Food and beverages and Basic metals accounting for 

the majority of exported products.25 These sectors also tend to have a relatively high number of export 

specializations, particularly Textiles, Chemicals and Food and beverages. Interestingly, Machinery 

accounts for a relatively large share of products exported by Egypt but has very few products exported 

with specialization in the considered period.  

Further complementing these,  

Figure 14 reports information on the share of each of the 22 combined sectors in the total number of 

products that Egypt exports with specialization (blue bar), and the share of products that Egypt exports 

with specialization in the total number of products in that sector. Table 9 further complements these 

results by reporting these shares – along with the share of products that are exported by a country 

with specialization – for Egypt and the set of comparator countries in the MENA region. The figure 

confirms that the sectors for which the number of exported products is relatively large also account 

for a relatively large share of products exported with specialization. This is true for Textiles, Chemicals 

and Food and beverages, for example. Despite this, Egypt has only been able to obtain specialization 

in a relatively small number of products in some of these sectors, with Egypt having a specialization in 

just 17% of all products in Chemicals, for example. In other major sectors, however, Egypt has 

performed better, with specializations in more than 40% of products in Textiles and Wearing Apparel. 

There are also sectors for which Egypt has relatively few specializations, but where these 

specializations account for a relatively large share of the overall set of products in these sectors 

                                                           

23 The approach highlights that some of the different dimensions can be combined, with the figure combining information 
on ISIC sectors and the BEC concordance to split up the export data by sector and BEC classification. As an example, the ISIC 
sector chemicals is broken down into intermediate chemicals and final consumption chemicals. For this, it is necessary to 
download data on the HS 6-digit or HS 4-digit level first.  

24 It needs to be kept in mind that the sectors all have different numbers of products, with the Chemicals (intermediates) 
sector having the largest number (738), while Paper (consumer goods) has just 11 products. The main interest in  

Figure 12Error! Reference source not found., however, is to compare the number of specializations gained and lost.  

25 As already highlighted, this will partly reflect the fact that these sectors comprise more products. Results reported in  

Figure 12 correct for this by reporting information on the share of a sector’s products that are exported with comparative 
advantage.  
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(reflecting the relatively small number of products in these sectors), with Non-metallic minerals and 

Coke, Petroleum and Nuclear fuel being good examples. Combined, these results may indicate that 

there are many opportunities for diversification within those sectors (such as Chemicals) where Egypt 

has been able to export products with specialization. It is important to keep in mind that these 

possibilities may not lead to upgrading opportunities, however.
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Figure 13: Number of Manufactured Products Exported and Exported with Specialization by Sector, 2019 

 

Data Source:  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products ,  BEC rev.  5 .  
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Figure 14: Share of Specializations by Sector and Share of a Sector’s Products Exported with Specialization, 2019 

 

Data Source:  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products ,  BEC rev.  5 .  
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Table 8: Number of Products Exported and Products Exported with Comparative Advantage, 2019 

Sector 

Number of products exported Number of products exported with specialization 

Algeria Egypt Iran Morocco Tunisia Turkey Algeria Egypt Iran Morocco Tunisia Turkey 

Food and beverages 159 390 322 365 281 495 13 134 60 87 69 103 

Tobacco 5 7 6 5 7 8 0 1 0 1 0 3 

Textiles 81 479 275 452 411 533 12 215 43 61 105 379 

Wearing apparel 123 216 155 218 216 220 0 91 2 151 181 164 

Leather 39 64 59 64 63 67 5 10 8 25 28 19 

Wood 23 67 54 65 53 80 7 3 2 8 9 12 

Paper 42 97 70 89 76 112 6 20 1 4 10 28 

Publishing and printing 20 27 24 25 23 27 1 5 0 1 4 1 

Coke, Petroleum, Nuclear fuel 7 14 13 12 13 17 4 6 6 0 0 5 

Chemicals 158 536 435 461 405 795 18 147 97 40 49 128 

Rubber and plastics 65 122 116 119 120 137 1 29 9 8 18 60 

Non-metallic mineral products 66 142 134 138 126 162 12 61 50 18 27 58 

Basic metals 62 261 233 232 231 375 16 75 83 19 41 135 

Fabricated metal products 119 197 191 199 189 209 2 22 11 9 33 81 

Machinery and equipment 229 428 409 460 417 526 10 22 30 9 31 160 

Office machinery 13 21 17 23 21 26 0 0 1 1 2 0 

Electrical machinery 83 122 113 124 122 130 2 12 0 25 52 28 

Radio, TV and Communication Equipment 49 75 61 79 72 87 1 5 0 5 6 2 

Medical, Precision and Optical Instruments 84 163 136 170 157 195 2 2 4 5 24 10 

Motor vehicles 38 46 41 49 45 53 0 2 1 8 8 28 

Other transport 22 38 37 53 44 76 2 4 0 3 11 13 

Furniture, Manufacturing n.e.c. 58 143 130 147 137 162 0 9 4 1 25 35 

Total 1545 3655 3031 3549 3229 4492 114 875 412 489 733 1452 

Data Source:  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products ,  BEC rev.  5 .
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Table 9: Share of Products Exported with Specialization, 2019 

Sector 

Share of products exported with RCA Share of total RCAs for country Share of sector's products with RCA 

Algeria Egypt Iran Morocco Tunisia Turkey Algeria Egypt Iran Morocco Tunisia Turkey Algeria Egypt Iran Morocco Tunisia Turkey 

Food and beverages 8.2% 34.4% 18.6% 23.8% 24.6% 20.8% 11.4% 15.3% 14.6% 17.8% 9.4% 7.1% 3.8% 28.6% 15.0% 18.4% 16.0% 19.9% 

Tobacco 0.0% 14.3% 0.0% 20.0% 0.0% 37.5% 0.0% 0.1% 0.0% 0.2% 0.0% 0.2% 0.0% 12.5% 0.0% 12.5% 0.0% 37.5% 

Textiles 14.8% 44.9% 15.6% 13.5% 25.5% 71.1% 10.5% 24.6% 10.4% 12.5% 14.3% 26.1% 2.7% 41.0% 9.2% 11.6% 19.9% 70.7% 

Wearing apparel 0.0% 42.1% 1.3% 69.3% 83.8% 74.5% 0.0% 10.4% 0.5% 30.9% 24.7% 11.3% 0.0% 41.7% 1.0% 69.3% 82.3% 74.5% 

Leather 12.8% 15.6% 13.6% 39.1% 44.4% 28.4% 4.4% 1.1% 1.9% 5.1% 3.8% 1.3% 8.8% 15.2% 12.7% 36.8% 41.8% 27.9% 

Wood 30.4% 4.5% 3.7% 12.3% 17.0% 15.0% 6.1% 0.3% 0.5% 1.6% 1.2% 0.8% 10.1% 3.7% 2.8% 10.1% 11.7% 14.6% 

Paper 14.3% 20.6% 1.4% 4.5% 13.2% 25.0% 5.3% 2.3% 0.2% 0.8% 1.4% 1.9% 5.7% 17.5% 0.9% 3.6% 9.0% 23.9% 

Publishing and printing 5.0% 18.5% 0.0% 4.0% 17.4% 3.7% 0.9% 0.6% 0.0% 0.2% 0.5% 0.1% 4.0% 18.5% 0.0% 3.7% 14.8% 3.7% 

Coke, Petroleum,  
Nuclear fuel 57.1% 42.9% 46.2% 0.0% 0.0% 29.4% 3.5% 0.7% 1.5% 0.0% 0.0% 0.3% 25.0% 31.6% 40.0% 0.0% 0.0% 27.8% 

Chemicals 11.4% 27.4% 22.3% 8.7% 12.1% 16.1% 15.8% 16.8% 23.5% 8.2% 6.7% 8.8% 2.4% 17.0% 12.4% 4.9% 6.0% 14.9% 

Rubber and plastics 1.5% 23.8% 7.8% 6.7% 15.0% 43.8% 0.9% 3.3% 2.2% 1.6% 2.5% 4.1% 0.8% 21.3% 6.8% 6.1% 13.6% 43.8% 

Non-metallic mineral 
products 18.2% 43.0% 37.3% 13.0% 21.4% 35.8% 10.5% 7.0% 12.1% 3.7% 3.7% 4.0% 7.8% 37.9% 31.4% 11.3% 16.9% 35.6% 

Basic metals 25.8% 28.7% 35.6% 8.2% 17.7% 36.0% 14.0% 8.6% 20.1% 3.9% 5.6% 9.3% 5.2% 20.4% 24.7% 5.4% 11.7% 35.6% 

Fabricated metal products 1.7% 11.2% 5.8% 4.5% 17.5% 38.8% 1.8% 2.5% 2.7% 1.8% 4.5% 5.6% 1.0% 10.5% 5.3% 4.3% 15.9% 38.6% 

Machinery and equipment 4.4% 5.1% 7.3% 2.0% 7.4% 30.4% 8.8% 2.5% 7.3% 1.8% 4.2% 11.0% 1.9% 4.2% 5.9% 1.7% 6.0% 30.4% 

Office machinery 0.0% 0.0% 5.9% 4.3% 9.5% 0.0% 0.0% 0.0% 0.2% 0.2% 0.3% 0.0% 0.0% 0.0% 4.2% 4.0% 8.0% 0.0% 

Electrical machinery 2.4% 9.8% 0.0% 20.2% 42.6% 21.5% 1.8% 1.4% 0.0% 5.1% 7.1% 1.9% 1.6% 9.2% 0.0% 19.2% 40.3% 21.5% 

Radio, TV and 
Communication Equipment 2.0% 6.7% 0.0% 6.3% 8.3% 2.3% 0.9% 0.6% 0.0% 1.0% 0.8% 0.1% 1.2% 5.7% 0.0% 5.7% 7.1% 2.3% 
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Sector 

Share of products exported with RCA Share of total RCAs for country Share of sector's products with RCA 

Algeria Egypt Iran Morocco Tunisia Turkey Algeria Egypt Iran Morocco Tunisia Turkey Algeria Egypt Iran Morocco Tunisia Turkey 

Medical, Precision and 
Optical Instruments 2.4% 1.2% 2.9% 2.9% 15.3% 5.1% 1.8% 0.2% 1.0% 1.0% 3.3% 0.7% 1.1% 1.0% 2.1% 2.6% 12.6% 5.1% 

Motor vehicles 0.0% 4.3% 2.4% 16.3% 17.8% 52.8% 0.0% 0.2% 0.2% 1.6% 1.1% 1.9% 0.0% 3.8% 2.0% 15.1% 15.1% 52.8% 

Other transport 9.1% 10.5% 0.0% 5.7% 25.0% 17.1% 1.8% 0.5% 0.0% 0.6% 1.5% 0.9% 3.1% 5.6% 0.0% 4.2% 16.9% 16.7% 

Furniture, Manufacturing 
n.e.c. 0.0% 6.3% 3.1% 0.7% 18.2% 21.6% 0.0% 1.0% 1.0% 0.2% 3.4% 2.4% 0.0% 5.5% 2.5% 0.6% 15.7% 21.3% 

 

Data Source:  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products ,  BEC rev.  5 .   

 

Note: The first six columns report information on the share in the total number of products exported by a country in a certain sector that are exported with 

comparative advantage, the second six columns report the share of the sector in a country’s set of products exported with comparative advantage, and the 

third six columns report the share of the total number of products that comprise a sector that are exported with comparative advantage by a country. 
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Diversification of markets 

The final set of diversification indicators covered by Tool 3 concerns the geographical dimension. 

Diversification need not only be a matter of activities or products, but also the number of markets and 

trading partners. Relying on one or a few markets or trading partners for exporting implies that a 

negative demand shock might have severe consequences for the exporter. Thus, diversifying in terms 

of markets reduces risk and volatility.  

To undertake a diagnosis of the extent of export market diversification that a country has achieved, 

there are again at least three different methodologies that may be applied (see Table 10). All of them 

were already described above, only the application is different now. We will, therefore, not discuss 

the indicators in great detail again. What is worthwhile noting, however, is that in the following we 

will be focusing less on the supply side (industrial activity and products) but rather on the demand 

side (markets).   

 

Table 10: Diversification of a country's manufactured products export basket 

Indicator Variable Source 

Share of top-3 export markets  
in total manufacturing exports 

Sum of export value of the three most important 
manufacturing export markets 

UNCOMTRADE 

Total manufacturing export value UNCOMTRADE 

Hirschman-Herfindahl Index (HHI) 
Sum of the squared shares of individual export 
markets in total manufacturing exports 

UNCOMTRADE 

Relative share of  
top-3 export markets in total 

manufacturing exports 

Share of top-3 export markets in total manufacturing 
exports 

UNCOMTRADE 
Share of top-3 export markets in total manufacturing 
exports of peer 

Relative HHI 
HHI 

UNCOMTRADE 
HHI of peer 

 

Indicator 5: Trade diversif ication by markets ,  top-3 markets and HHI  

A first indicator for export market diversification is the share of a country’s total manufactured exports 

that is sold to the country’s three most important export partners, i.e., the top-3 export markets. This 

share can be calculated for the manufacturing sector as a whole and/or for specific manufacturing 

subsectors. The higher the share of the top-3 export markets, the more dependent the country is from 

export demand from a few trade partners only, signalling a low degree of market diversification of a 

country’s (total manufactured or, alternatively, subsectoral) exports.  

The HHI described above can also be used to assess how much a country’s manufactured exports are 

diversified across different export markets. We can employ the HHI to analyse the manufacturing 

sector as a whole, but also individual manufacturing subsectors. The calculation follows the same basic 

formula as described above. However, in the context of measuring export market diversification, we 

have to square the shares of individual export markets in total manufactured exports and then sum 

up the squares to derive the HHI. The more diversified a country’s export markets, the lower its HHI 

value will be. That is, a country whose exports are well distributed across a large number of markets 
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will have an index close to zero, whereas a country which sells all exports to one export market only 

will have a value of one (least diversified).  

The calculations follow the same basic equations as described above for Indicators 1 and 2.  

 

Table 11: Change in diversification of a country's manufactured products export basket 

Indicator Variable Source 

Change in the share of  
top-3 export markets in total 

manufacturing exports 

Change in the sum of export value of the three 
most important manufacturing export markets 

UNCOMTRADE 

Change in the total manufacturing export value UNCOMTRADE 

Change in HHI 
Change in the sum of the squared shares of 
individual export markets in total manufacturing 
exports 

UNCOMTRADE 

Change in the relative share of  
top-3 export markets in total 

manufacturing exports 

Change in the share of top-3 subsectors in total 
manufacturing exports 

UNCOMTRADE 
Change in the share of top-3 subsectors in total 
manufacturing exports of peer 

Change in the relative HHI 
Change in HHI UNCOMTRADE 

Change in HHI of peer UNCOMTRADE 

 

Figure 15 and Figure 16 provide examples of these indicators for a set of MENA countries. Figure 15 

reports information on the share of the top-3 export destinations in total manufacturing exports in 

2012, along with the change in this share between 2012 and 2019, and Figure 16 reports information 

on the Herfindahl based on export destinations in 2012 and the change in the Herfindahl between 

2012 and 2019. Figure 15 reveals that Iran, and to a lesser extent Tunisia, had relatively high export 

shares going to the top-3 export destinations in 2012, with this share being 65% in Iran and 58% in 

Tunisia. Conversely, Turkey and Egypt had shares of 30% or below. Over time, the share of the top-3 

increased in the cases of Algeria (from 41% to 48%) and Tunisia (to 59%), while it dropped in Egypt, 

Morocco and Turkey, suggesting increased diversification in these latter three countries. Results using 

the Herfindahl (Figure 16) are largely similar, with particularly high levels of the index in Iran and 

relatively low values of the index in Turkey and Egypt. Over time, we again see increases in the 

Herfindahl in Algeria and particularly in Iran, while declines are observed in Egypt, Morocco and 

Turkey. 
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Figure 15: Share of top 3 manufacturing export destinations in 2012 & change between 2012 and 2019 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

Figure 16: Herfindahl of export destinations in 2012 & change between 2012 and 2019 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

 

 

Upgrading generally may be understood as an improvement. It is a multifaceted concept and as such 

it is difficult to measure accurately. For that reason, we resort to various proxies that address some of 

the dimensions involved but there is no single “catch-all” indicator available. Because of the difficulty 

in identifying the indicator, this tool offers a battery of indicators. We suggest that the analyst 

simultaneously makes use of several of these in a complementary fashion.  
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Upgrading can occur on both the output and input side of production. To measure upgrading on the 

output side, we will mainly think of the composition of production and export baskets with a higher 

technology content. On the output side, upgrading can be measured across (broad) sectors, as well as 

within sectors (akin to product upgrading). Some indicators are relatively direct (e.g., medium- and 

high-tech content of production), while others are indirect (e.g., export unit values, which change 

thanks to upgrading).   

On the input side, upgrading can generally be defined as the building up of capabilities that are lacking, 

with such input upgrading allowing for a movement towards activities, products and sectors that 

require more or higher capabilities and generate higher productivity. We distinguish between 

capabilities that firms can “control” and call these internal capabilities. These include items such as 

physical and human capital. The other types of capabilities considered are external since these 

investments are rather in the hands of governments or come in the form of public-private partnership. 

We will interpret upgrading of capabilities to be a policy variable and leave that discussion to Section 

3.3. For now, it suffices to think of input upgrading as a means to output upgrading. 

In this section we start by considering production-based indicators, which will be followed by some 

variants of the trade-based indicators that we have discussed above, starting with RCA-based ones. 

On the assumption that the concept of RCA is accepted as a reflection of the set of capabilities, 

upgrading can also be seen as a process of (selectively) broadening the number of products in which 

the country has comparative advantage. If the country is successful in increasing the number of RCAs, 

this would be interpreted as upgrading.  

The obvious opportunities for such upgrading (potential) concern the products in which the country 

already exports but has yet to develop an RCA. That is, giving the priority to getting better at what one 

already does, as opposed to venturing into unknown (or less known) territories. Following this 

intuition, we introduce a few indicators that are based on the enumeration of all products which the 

country exports but without specialization. These are used to measure the potential for upgrading of 

the export basket.  

Lastly, in the Appendix, we provide a flavour of the popular general upgrading indicators based on the 

concept of complexity, which may be interpreted more broadly if the export basket is a good 

representation of production. However, since neither the interpretation nor the computation of 

complexity is without controversy and difficulty, complexity is included only as demonstration but not 

as an indicator. 

 

 

What we are interested in from the output side is the technology content of production. In practice, 

this means that we will measure upgrading in terms of the extent of medium- and high-tech (MHT) 

products in the total output basket. For example, for a typical middle-income country, increasing the 

share of semiconductor production, all else equal, would be considered an upgrading of production. 

We start with a simple indicator that looks at a country’s technological structure from the domestic 

side and is calculated as the country’s share of MHT activities in total manufacturing value added.  

UNIDO’s classification of sectors by technology intensity (UNIDO, 2010) is used to capture differences 

in technology levels between sectors. The UNIDO approach classifies ISIC revision 3 sectors into three 

categories (i.e., medium-high and high-technology industries, medium-technology industries, and 

low-technology industries). The classification has the advantage of being simple to understand and 
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implement. However, the level of aggregation can be considered a disadvantage with different 

products or segments within sectors, by potentially displaying different levels of technological content 

and different requirements in terms of capabilities. Moreover, while some subsectors might be 

relatively high tech in a particular country, this classification is based on worldwide average spending 

in R&D and should be viewed as a global approximation in difference of technological content or 

sophistication. 

To calculate this indicator, analysts must have data on value added of MHT subsectors and total 

manufacturing value added. Benchmarking against peers requires that corresponding data be 

collected for peer countries as well. Both can be extracted from the United Nations Industrial 

Development Organization (UNIDO)’s Industrial Statistics (INDSTAT) database. The technological 

classification of subsectors is done using the International Standard Industrial Classification (ISIC-2) 

Revision 3 and is provided in Figure 17 below. 

This indicator can be usefully analysed in conjunction with either the industrial structure indicator 

from the tool on structural change, productivity and innovation, or the technological content of a 

country’s export basket indicator from this tool. Joint analysis with the former would shed light on the 

industrialization intensity of a country, that is, whether the country has been able to gradually shift 

from primary activities to manufacturing activities, and within manufacturing from low-tech activities 

to medium- and high-tech ones. 

The rationale for the latter is that an analysis based solely on either indicator of technological content 

would likely give a misleading picture of the actual upgrading performance in manufacturing. For 

instance, it may be the case that a country has a high technological content of manufactured exports 

but only assembles high-tech products for multinational corporations, which might generate very little 

domestic (high-tech) value added. From this perspective, it is also advisable to make use of EQuIP tool 

4 on global value chains. In contrast, a high technological content of manufacturing value added may 

result from over-protecting the domestic market at the expense of international competitiveness. 

 

Figure 17: Technology intensity 

ISIC INDUSTRY BY TECHNOLOGY INTENSITY ISIC Rev. 3 

Medium-high and high-technology industries 

Chemicals 24 

Machinery and equipment, n.e.c. 29 

Office, accounting and computing machinery 30 

Electrical machinery and apparatus, n.e.c. 31 

Radio, TV and communications equipment 32 

Medical, precision and optical instruments 33 

Motor vehicles, trailers and semi-trailers 34 

Other transport equipment 35 

 

Medium-technology industries 

Coke, refined petroleum products and nuclear fuel 23 
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Rubber and plastic products 25 

Other non-metallic mineral products 26 

Basic metals 27 

Fabricated metal products 28 

 

Low-technology industries 

Food products, beverages and tobacco 15–16 

Textiles, textile products, leather and footwear 17–19 

Wood, pulp, paper, paper products, printing and publishing 20–22 

Manufacturing, n.e.c., Recycling 36–37 

Source:  UNIDO (2010) )  

 

Indicator 6: Share of medium and high-tech (MHT) in production   

Strategic questions: 

 What is the share of medium-high and high-tech value added in production? 

Calculation: The share of MHT is calculated as: 

𝑀𝐻𝑇
𝑝𝑟𝑜𝑑

=  
∑ 𝑉𝐴𝑖,𝑀𝐻𝑇 𝑖

∑ 𝑉𝐴𝑖 𝑖

 

∑ 𝑉𝐴𝑖𝑖,𝑀𝐻𝑇  = value added of the manufacturing subsectors i that are classified as medium-high or high-tech  

(see Annex) 

∑ 𝑉𝐴𝑖𝑖  = value added of all manufacturing subsectors i 

 

Variables required Data source Notes 

Value-added by 
manufacturing subsector 

UNIDO INDSTAT (https://stat.unido.org/) 
NSO or WDI 
(https://databank.worldbank.org/source/world-
development-indicators)   

UNIDO INDSTAT distinguishes 2-digit and 4-
digit ISIC subsectors both in revision 3.1 as 
well as revision 4. See Annex. 

 

Table 12: Upgrading of the share of MHT in manufacturing production  

Indicator Variable Source 

Change in the share of  
MHT activities in MVA (or VA) 

Change in MHT activities 
INDSTAT, WDI 

Change in MVA (or VA) 

Relative change in the share of 
MHT activities in MVA (or VA) 

Change in the share of MHT activities 
INDSTAT, WDI 

Change in the share of MHT activities in MVA (or VA) of peer 

 

https://stat.unido.org/
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
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Based on the same countries that we used for diversification (except Germany), upgrading 

performance can be illustrated based on the simple indicators listed in Table 12. Figure 18 provides a 

first signal that it is mainly Turkey and Iran that have managed to increase the (percentage) content 

of MHT in manufacturing value added. Tunisia might be added to these two countries, but the time 

series data is insufficient, and inference needs to be on the cautious side. Egypt is placed somewhere 

in the middle of the figure.  

 

Figure 18: MHT content in production 

 
Data Source :  World Bank (2022) ,  World Development Indicators .  

 

More detail on the relative performance is provided in Table 13. Here, we are using Turkey as the 

benchmark country for the remaining comparisons, and we can see that in 2018 (the leftmost column) 

Turkey’s performance is significantly better than most of its comparators. For example, the 

performance of Algeria in 2018 is only three per cent of Turkey’s (due to rounding the figure shows 

up as 0.0 in the Table 13), Egypt attains 30 per cent, while Morocco achieves 40 per cent. Closest to 

Turkey is Iran at 90 per cent.   
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Table 13: Relative MHT in and change in production, in 2018 and 2000-2018 

 Relative 

MHT 

ΔMHT Relative 

ΔMHT 

Algeria 0.03 0.61 0.05 

Egypt 0.29 0.46 0.35 

Iran 0.92 0.90 0.68 

Morocco 0.37 1.70 1.29 

Tunisia 0.66 3.91 2.97 

Turkey 1.00 1.32 1.00 

* Data for Algeria 2007-2018.  
Note: Turkey is the benchmark country. The sign Δ denotes change.  

Data Source :  World Bank (2022) ,  World Development Indicators .  

 

In the middle-column we are interested in each country’s change (upgrading) of MHT content in 

production from 2000 to 2018. Here we see that all six countries have increased their MHT content in 

production over time, albeit at very different paces. Tunisia is by far the best at a 390 per cent increase 

over the time period considered, followed by Morocco and Turkey at 170 and 130 per cent increase, 

respectively. At the other end we have Algeria and Egypt, both with relatively slow upgrading (10 and 

50 per cent, respectively, over the entire time period). In the last column we are interested in 

comparing the growth of MHT content between 2000 and 2018 with that of our benchmark country 

Turkey, thus confirming what was said above.  

 

 

While straightforward to apply, output-based upgrading indicators lack granularity. Earlier we could 

see that diversification could be hidden due to issues of aggregation and this is also the case for 

upgrading. Concretely, within a subsector there may be a shift from low- to medium-tech (i.e., 

upgrading) products and activities, but the average technology level of the subsector could still be 

considered low-tech. Using an output-based indicator, we would have missed that some upgrading 

had taken place. Because of their detail, trade-based upgrading indicators stand a much better chance 

at detecting this. While in much of the analysis below it is not possible to benefit from the granularity 

of the trade data because, for example, the technology taxonomies are defined at the level of sectors, 

there are cases where this granularity can be useful (e.g., when considering unit values as an indicator 

of quality upgrading). 

 

Indicator 7: Share of medium and high-tech (MHT) in trade  

We will begin with the simplest trade-based upgrading indicator, an indicator that remains at a fairly 

high level of aggregation. This indicator looks at a country’s technological structure from the aggregate 
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manufacturing export side and is calculated as the share of MHT manufacturing exports in total 

manufacturing exports. 

Strategic questions: 

 What is the share of medium-high and high-tech value added in exports? 

Calculation: The share of MHT is calculated as: 

𝑀𝐻𝑇𝑡𝑟𝑎𝑑𝑒 =  
∑ 𝑒𝑥𝑝𝑖,𝑀𝐻𝑇 𝑖

∑ 𝑒𝑥𝑝𝑖 𝑖

 

∑ 𝑒𝑥𝑝𝑖𝑖,𝑀𝐻𝑇  = exports of the manufacturing subsectors i that are classified as medium-high or high-tech  

(see Annex) to the world 

∑ 𝑒𝑥𝑝𝑖𝑖  = exports of all manufacturing subsectors i to the world 

 

A higher share indicates a more technologically advanced manufacturing trade structure. The higher 

the technology content of trade, the better the productivity performance and competitiveness of a 

country. The MHT content of exports reflects the level of sophistication or complexity in production. 

As discussed earlier, this indicator could be investigated together with its counterpart on the domestic 

side to see whether a more advanced export structure results from actual upgrading or only from 

assembling MHT products which are then re-exported. 

To calculate this indicator, analysts need to have data on MHT manufacturing trade and total 

manufacturing trade (see Table 14). Details are discussed above and will not be repeated here again. 

 

Table 14: Share of MHT exports in manufacturing exports and imports  

Indicator Variable Source 

Change in the share of  
MHT exports in manufacturing 

exports 

Change in MHT exports 

WDI, UN COMTRADE 
Change in total manufacturing exports 

Relative change in the share of 
MHT exports in manufacturing 

exports 

Change in the share of MHT exports in manufacturing exports 

WDI UN COMTRADE Change in the share of MHT exports in manufacturing exports 
of peer 

Change in the share of  
MHT imports in manufacturing 

imports 

Change in MHT imports 
WDI, UN COMTRADE 

Change in total manufacturing imports 

Relative change in the share of 
MHT imports in manufacturing 

imports 

Change in the share of MHT imports in manufacturing imports 

WDI, UN COMTRADE Change in the share of MHT imports in manufacturing imports 
of peer 

 

At the aggregate level, the data are readily available from the World Development Indicators, while at 

disaggregated levels, data can be extracted from the UN COMTRADE database (e.g., WITS, see Annex).  
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Analysts can interpret this indicator together with the export structure indicator, measured by the 

share of manufacturing exports in total merchandise exports, from the Manufacturing trade tool 

(Tool 2). Together, these two indicators speak to the role of manufacturing in the country’s export 

activity and the technology complexity of the country’s export basket. One possible and potentially 

desirable path is to export more manufactured goods relative to total goods exports and, within 

manufacturing, to increase the share of technologically complex products. 

A first glance at the data, displayed in Figure 19, indicates that all countries except Algeria have 

increased the MHT content of exports, although at different paces. Morocco seems to be in the lead, 

having taken the lead position in around 2014. Egypt started a rapid increase in MHT content around 

2007, but the rapid catch-up seems to have petered out in the past years.  

 

Figure 19: MHT content in exports 1990–2018 

 
Data Source :  World Bank (2022) ,  World Development Indicators.  

 

As usual, in order to better understand these data, we advocate benchmarking the change in MHT 

content with other suitable countries. Like for the case of MHT content in production, we use Turkey 

as the benchmark country for Algeria, Egypt, Iran, Morocco, and Tunisia. A number lower than 1.0 

means that a given country is performing better than Turkey, while a higher number than 1.0 implies 

the opposite.  

Studying the relative share of MHT exports (first column, Table 15) for 2018, enriches the Figure 19 

story. It also provides a somewhat different picture compared to that shown for MHT content in 

output. While Turkey was a reasonable benchmark country in the case of MHT content in output, this 

is only the case for MHT content in exports until 2009, when Tunisia overtakes Turkey; a few years 

later Morocco also surpasses first Turkey, and then Tunisia. This level difference for 2018 is 

corroborated by the leftmost column in Table 15. 

  



 47 

Table 15: MHT composition of the export basket in 2018 and change between 2000-2018, % 

 Relative MHT ΔMHT Relative ΔMHT 

Algeria 0.09 1.78 1.28 

Egypt 0.76 1.74 1.25 

Iran 0.59 1.45 1.04 

Morocco 1.30 2.49 1.79 

Tunisia 1.170 2.09 1.50 

Turkey 1.00 1.39 1.00 

Note: Turkey is the benchmark country. The sign Δ denotes change.  

Data Source :  Own calculat ion based on World Bank (2022) .  

 

As in the case of MHT content in production, Algeria is lagging far behind the rest. Over the time period 

considered, 2000 to 2018, Morocco and Tunisia are the countries that have increased the share of 

MHT products in the export basket the most, but Egypt and the other countries also see increases in 

MHT. Interestingly, of the countries considered here, our benchmark country has seen the slowest 

increase in MHT content in exports.  

While one might think that this is a pure catching-up or convergence effect, and we do not deny the 

importance of this, it does not seem to be the full story. Turkey’s quick advancement in this upgrading 

indicator appears to have stopped around 2005 and even started to decrease for about 10 years. At 

the same time, all the other countries (except Algeria) continue to rapidly increase MHT in exports. 

From 2015 on, Turkey once again began to upgrade its exports contents, while several of the 

converging countries went into a period of stagnation. Thus, there seems to be another factor at play 

that, after 2005, might put into question whether Turkey really belongs in the same group of countries, 

that is, the criteria for choosing a benchmark country might not be stable over time. One such factor 

could be Turkey’s nearing to the European Union and the common market, with an attendant set of 

reforms and adjustment to a different development trajectory.  

Hence, all countries have upgraded their export content. However, they have done so at different 

speeds. The relative pace of increasing MHT content in exports has been highest in Morocco and 

Tunisia (80 and 50 per cent faster, respectively), compared with Turkey since 2000 (third column); 

Algeria, Iran and Turkey have increased their MHT content more slowly.26  

  

                                                           

26 Why are there cases where upgrading measured by production and exports differ? This is because production is more 
comprehensive than exports and as such it includes non-tradeables goods and services, which may or may not have been 
upgraded. Put differently, the share of MHT in production is a share of everything, goods and services, produced; The share 
of MHT in exports is a share of everything exported, but does not account for goods and services not exported, albeit 
produced.   
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Export composition over manufacturing subsectors 

To unravel potentially hidden upgrading, we turn to more complex trade diversification indicators. 

The previous indicators were quite broad in that they focused on the share of MHT activities in total 

manufacturing. In this section we will extend this type of analysis, beginning with products and 

aggregating from “below”, according to two types of product classifications: subsectors and BEC.27 

Here, some subsectors such as electronics and IT equipment would be considered to have more 

technology content than others, the same with some broad economic categories such as intermediate 

goods versus primary ones. For example, technology content could be defined by relatively high levels 

of R&D spending globally and where most patents are taken out. ISIC 2-digit subsectors have a 

technology classification (see Annex).  

The analyst can decide the level of aggregation. As before, first we compute the levels (Table 16) and, 

thereafter, the changed (Table 17) versions of the indicators.  

 

Table 16: Export composition across different classifications 

Indicator Variable Source 

Export composition across 
subsectors 

Country’s subsector exports 
UN COMTRADE 

Total exports 

Export composition across BEC 
categories 

Country’s BEC exports 
UN COMTRADE 

Total exports 

Relative export composition across 
subsectors 

Export composition across subsectors 
UN COMTRADE 

Export composition across subsectors of peer 

Relative export composition across 
BEC categories 

Export composition across BEC categories 
UN COMTRADE 

Export composition across BEC categories of peer 

 

Table 17: Change in export composition across different classifications 

Indicator Variable Source 

Change in export composition 
across subsectors 

Change in country’s subsector exports 
UN COMTRADE 

Change in total exports 

Change in export composition 
across BEC categories 

Change in country’s BEC exports 
UN COMTRADE 

Change in total exports 

Change in relative export 
composition across subsectors 

Change in export composition across subsectors 
UN COMTRADE 

Change in export composition across subsectors of peer 

Change in relative export 
composition across BEC categories 

Change in export composition across BEC categories 
UN COMTRADE 

Change in export composition across BEC categories of peer 

                                                           

27 A significant advantage of building aggregates from the product level is that one can build these with any dimension in 
mind. In our case, we are focusing on technology upgrading, but based on the same starting point (the product) we could 
have built aggregates based on type of worker or location of production, for example (assuming that would be meaningful 
for the analyst). See a discussion on how to go from product level to other levels in the Annex. 
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Indicator 8: Composition of exports by subsectors and BEC categories  

Strategic questions: 

 What types of products are exported? Are exports dominated by consumption goods or 

intermediates? Which share of exports are processed, which share are generic or specific? 

 Which subsectors are the main exporters? Are these, on average, low tech or high-tech 

subsectors? Did the country manage to increase the share of exports from high-tech 

subsectors? 

Calculation: The share of exports by ISIC 2-digit subsector is calculated as: 

𝑒𝑥𝑝𝑖,𝐴
𝑠ℎ𝑎𝑟𝑒 =  

𝑒𝑥𝑝𝑖,𝐴

∑ 𝑒𝑥𝑝𝑖 𝑖,𝐴

 

𝑒𝑥𝑝𝑖,𝐴 = exports by subsector i in country A to the world 

∑ 𝑒𝑥𝑝𝑖 𝑖,𝐴
= exports by all subsectors i in country A to the world 

 

This simply states that the share of subsector i in country A is equal to the sum of exports in all HS6 

product categories that comprise subsector i divided by the total sum of exports in all HS6 products.28 

For example, sectors can be defined according to technological content using the UNIDO technology 

classification (see Figure 17) or some other classification. This would also allow one to decompose the 

overall MHT shares that are defined above into their different sectoral contributions. If the share of 

MHT increases, the analyst can check which subsectors are responsible for that.  

To illustrate this, the same comparison as above between countries in the MENA region is made.  

 

Figure 20: Share of manufacturing exports in 2012 by ISIC 2-digit sector 

 

                                                           

28 In practical terms, either the analyst can aggregate from the bottom up starting at HS 6-digit data or they can download 
subsector exports via the WITS platform. See additional discussion in the Annex. 
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Data  Source:  CEPII  BACI,  based on UN COMTRADE, ISIC revis ion 3.1,  2 -d ig it.  

 

 

Figure 20: Share of manufacturing exports in 2012 by ISIC 2-digit sector 

 reports information on the structure of manufacturing exports at the two-digit ISIC level for Egypt 

and other regional comparator countries. This classification results in a 22-subsector breakdown of 

exports. In most cases, these two-digit sectors can be linked to various technological intensity 



 52 

classifications, such as the UNIDO technological classification. The figure reveals many differences 

across countries. A first thing to note is the large share (>70%) of exports accounted for by Coke, 

refined petroleum products and nuclear fuel in the case of Algeria, indicating an export structure that 

is not diversified. Other countries also have fairly specialized export structures, with Iran showing a 

high share of exports in Chemicals and chemical products, for example. Conversely, Turkey and Tunisia 

show a much more diversified export structure, with many sectors showing significant shares and few 

shares being large (i.e., greater than 10%).  
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Figure 21: Change in the composition of manufacturing exports by ISIC 2-digit sector, Egypt, 2012-2019 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, ISIC revis ion 3.1,  2 -d ig it.  

Figure 20 reported information on the structure of exports by ISIC sector at a specific point in time 

(i.e., 2012), with the figure allowing one to consider the extent of sectoral diversification or 

specialisation and to examine whether the sectors a country is specialised in are low, medium or high 

tech. Figure 21 moves beyond this static view to consider the change in the composition of exports by 
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sector over time. In particular, the figure reports the change in the sectoral share of a manufacturing 

subsector (in percentage points) between 2012 and 2019 in the case of Egypt. Given that the shares 

must add up to 100, it is also the case that the sum of these sectoral changes will add up to zero. The 

approach thus moves beyond a comparison across countries at a point in time to consider changes 

across countries over time, though these two dimensions can be combined.  

Before turning to the results in the figure it is worth noting that manufacturing exports in Egypt grew 

by 66% over the period 2012 to 2019, with only Morocco (83%) of the comparator countries showing 

stronger growth. As such, the changing shares that are observed in Figure 21 are in the context of a 

relatively rapidly growing value of exports. In such a case, if a sector increases its export share, then it 

must be growing more rapidly than the average sector. Conversely, in an environment of declining 

exports a sector may see a rising share, despite the fact that its exports are falling. This would be the 

case if its exports were falling less rapidly than those in other sectors. In the figure, those sectors that 

have seen an increase in their sectoral share will report positive values, while those sectors that have 

lost share will have negative numbers.  

The figures for Egypt reveal that for many sectors there has not been a significant change in their 

export shares within manufacturing. There are a small number of sectors that have seen declines in 

their importance over time, such as Textiles, Wearing apparel, Petroleum products and Basic metals. 

Conversely, Radio and TV equipment, Food products, Chemicals and Paper products saw relatively 

large increases in their manufacturing shares. With the exception of Radio and TV equipment the 

sectors that have increased in relative importance (and those that have declined) tend to be low and 

medium tech sectors. 

Turning to the BEC categories (discussed already with Indicator 4) provides more insights into the type 

of exported products rather than the characteristics of the exporting subsectors. While this 

information is rich and interesting, it is harder to define when a particular pattern constitutes 

upgrading (see discussion below). The indicators can either be constructed as the shares of BEC 

categories in total exports at the country level, or further sub-divided into the shares of BEC categories 

within subsectors. The first version would answer questions such as “What share of total exports are 

intermediate goods?”. The second version would answer questions such as “What share of chemical 

exports are intermediate goods?”. 

 

Calculation: The share of exports by BEC category b (end-use, processing, and specificity) relative to 

total country exports is calculated as: 

𝑒𝑥𝑝𝑏,𝐴
𝑠ℎ𝑎𝑟𝑒 =  

𝑒𝑥𝑝𝑏,𝐴

∑ 𝑒𝑥𝑝𝑏 𝑏,𝐴

 

𝑒𝑥𝑝𝑏,𝐴 = exports of category b by country A to the world. Categories b either are from the set  

(final goods, intermediate goods, capital goods) or (processed, primary) or (generic, specific).29 

∑ 𝑒𝑥𝑝𝑏 𝑏,𝐴
= total exports of all respective categories by country A to the world 

                                                           

29 See Table 5.  



 55 

Figure 22: Structure of manufacturing exports by end use in 2012 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  BEC rev .  5.  

 

Figure 22 reports this information for a set of countries in 2012 for the category of end-use (i.e., final 

goods, intermediate goods, capital goods). The first thing to note from the figure is that the distinction 

between intermediate, consumer and capital goods is not always well defined, with many mixed 

categories.30 It is, of course, possible to make some assumptions to aggregate these to the level of 

consumer, intermediate and capital goods.31 The figure indicates that intermediate exports comprise 

the majority of exports in most countries, an outcome that is not surprising since globally intermediate 

goods account for more than 60% of trade. There are differences across countries, however, with 

Morocco, Tunisia, and Turkey having relatively high shares of consumer goods, while Egypt and Iran 

having high shares of intermediate goods. Capital goods represent a relatively low share across all 

countries in the sample.  

Similar to above, it is further possible to examine the change in the composition of exports by BEC 

category, with Figure 23 reporting the change in the different BEC categories (in percentage points) 

between 2012 and 2019. As before, the sum of these changes must add up to zero as they are defined 

in terms of total exports. Changes across countries vary widely. There have been declines in the share 

                                                           

30 The not classified goods refers to the single HS code 271000, which is not disaggregated in the data. This code comprises a 
number of other more detailed product codes (271012, 271019, 271020, 271091, 271099) that include various types of 
petroleum oils and that each have their own BEC code (consumer goods in the case of 271012, consumer/intermediates in 
the cases of 271019 and 271020, and intermediate goods in the case of 271091 and 271099). 

31 Example: a product labelled consumption/capital could be grouped with the consumption goods, while one labelled 
capital/consumption could be grouped with capital. The analyst should always check if one of the mixed groups is 
representing a large share, in which case it might be warranted to show it separately. Cars are an example as they can be 
both a consumption good as well as investment (capital) good depending on who uses them. 
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of consumer/intermediate goods in many cases, with increases in the share of intermediate goods 

observed in most countries. 

 

Figure 23: Change in the structure of manufacturing exports by end use, 2012-2019 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  BEC rev.  5.  

 

Instead of looking at shares of BEC categories in total exports, the analyst can also calculate the shares 

relative to exports by subsectors. The share of exports in a particular BEC category in a particular 

subsector i is equal to the sum of exports of HS6 products in the particular BEC category and subsector 

divided by the sum of exports in all HS6 categories by subsector i.  

Calculation: The share of exports by BEC category b from a subsector i relative to total subsector 

exports is calculated as: 

𝑒𝑥𝑝𝑏,𝑖,𝐴
𝑠ℎ𝑎𝑟𝑒 =  

𝑒𝑥𝑝𝑏,𝑖,𝐴

∑ 𝑒𝑥𝑝𝑏 𝑏,𝑖,𝐴

 

𝑒𝑥𝑝𝑏,𝑖,𝐴 = exports of category b by subsector i in country A to the world. Categories b either are from the set  

(final goods, intermediate goods, capital goods) or (processed, primary) or (generic, specific). 

∑ 𝑒𝑥𝑝𝑏 𝑏,𝑖,𝐴
= total exports of all respective categories by subsector i in country A to the world 

 

This yields many numbers, one per subsector-BEC-category-country triplet. While this is insightful and 

necessary to take into account when thinking about policy, it can be hard to show. To keep the 

illustrations simple, the analyst could show this in several charts. For example, compare one subsector 

across BEC categories and countries, or compare BEC categories across all subsectors but only for one 

country in each graph. Another way is to aggregate further, instead of looking at all subsectors, the 

analyst might aggregate subsectors by their technology class.  
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Figure 24: Structure of manufacturing exports by BEC category & UNIDO technological classification in 2012 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, BEC rev.  5.  

 

Figure 24 reports information on the structure of exports by both BEC classification32 and UNIDO 

technological classification in 2012. The figure suggests a good deal of heterogeneity in the structure 

of exports, with the different countries having different technological intensities of the consumer, 

capital and intermediate good exports. The figure further shows that exports of medium-high tech 

goods account for a relatively small share of exports in consumer goods, with the share being higher 

for capital goods (reflecting the fact that capital goods are, on average, more likely to be high-tech 

than the other categories) and to a lesser extent for intermediate goods. 

Figure 25 further reports the change between 2012 and 2019 in the share of exports of different BEC 

categories by technological classification. In some cases (e.g., Tunisia) the change in the composition 

of exports by BEC category has been relatively small, while in other countries (e.g., Iran and Egypt) 

more change is observed. The case of Iran is an interesting one, with the share of low-tech goods 

increasing at the expense of medium and medium-high tech goods in the case of capital, but the share 

of medium-high goods increasing at the expense of medium tech goods in the case of consumer goods. 

 

                                                           

32 To make the comparison easier, the BEC categories have been aggregated to three categories only: consumer goods (also 
including consumer/intermediates and consumer/capital goods), intermediate goods (also including intermediate/consumer 
and intermediate/capital goods), and capital goods (also including capital/consumer and capital/intermediate goods). 
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Figure 25: Change in structure of manufacturing exports by BEC category & UNIDO technological classification in 2012 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, BEC rev.  5.  

 

It is further possible to consider the BEC classification at a more detailed level, using the different 

levels of the classification, e.g., combining end-use with processing (see Table 5). To provide an 

example of this, Figure 26 reports information on the composition of manufacturing exports by BEC 

classification that makes a further split of consumer and intermediate goods between primary and 

processed goods.33 The figure reveals that Algeria’s consumer exports are dominated by primary 

products, which may reflect relatively weak productive capabilities. Conversely, if we consider Turkey 

and Tunisia we find the opposite result, with processed consumer goods dominating their consumer 

and intermediate exports. In all countries, manufacturing intermediate exports are mainly processed 

goods. 

 

                                                           

33 Note, no distinction is made for capital goods, reflecting the fact that these are generally not primary goods.  
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Figure 26: Manufacturing export composition by BEC by processing type, 2012 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, BEC rev.  5.  

 

Figure 27 further reports the change in the export share by BEC category, including the distinction 

between primary and processed goods in the case of consumer and intermediate goods. In the case 

of Algeria and Iran we observe somewhat similar changes over time. Algeria has been able to reduce 

its reliance on primary consumer exports, with an increase in processed intermediates observed. In 

Iran, a similar pattern is observed, albeit with a decline in processed consumer goods. In Tunisia and 

Turkey, increases in the share of capital goods have been observed, with a further increase in the 

share of processed intermediates in the case of Tunisia and processed consumer goods in the case of 

Turkey.  
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Figure 27: Change in manufacturing export composition by BEC by processing type, 2012-2019 

 
Data Source :  CEPII  BACI,  based  on UN COMTRADE, BEC rev.  5.  

 

Indicator 8 can help in spotting upgrading (or lack thereof) in different ways. First, the subsector 

decomposition can highlight how exports of various subsectors have changed. This allows for a more 

detailed view on Indicator 7. The decomposition across BEC categories shows how exports have 

changed in terms of types of goods. When thinking about BEC categories on processing and specificity, 

it is likely that going from primary to processed products and from generic to specific, could be viewed 

as upgrading the production and thus the resulting exported goods. It is less clear in the end-use 

dimension. Intermediates can be more sophisticated than final goods and vice versa. Countries that 

are very integrated into Global Value Chains typically trade lots of intermediates (compare EQuIP tool 

4). Capital goods (mostly machines) are, on average, more exported by high-income countries than 

low-income countries. Increasing their share might also be viewed as upgrading as it requires on 

average more capabilities to produce and export machines.  

 

RCA-based upgrading  

Thus far, we have considered the composition of all exports, regardless of whether these are based 

on fundamentals or not. On the assumption that development is better built on stable and predictable 

exports and on products that account for a relatively large share of the export basket, we should 

restrict ourselves to those that are based on comparative advantage. For that reason, our upgrading 

indicators now focus on RCA-based export baskets. We thus take a step back from MHT and other 

subsector aggregates and consider upgrading in the form of increasing the share of RCA exports in 

total exports.  
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Indicator 9: Change in the number and type of products with revealed 

comparative advantage 

The description of how to calculate RCA can be found with Indicator 4 and is not repeated here. 

Similarly, data on the number of manufacturing RCAs for a selected set of countries is also reported 

there.  

 

Figure 28: A breakdown of manufacturing RCAs by UNIDO technology classification in 2012 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products,  IS IC rev.  3.1.  

 

Moving beyond the number of RCAs, Figure 28 decomposes the number of RCAs in 2012 according to 

the UNIDO technology classification. Low-tech products dominate the RCAs in many countries, 

accounting for more than 50% of RCAs in Turkey, Tunisia, Morocco, and Egypt. Medium-high 

technologies account for around 30% of manufacturing RCAs in Algeria, Iran and Tunisia, and for more 

than 20% of manufacturing RCAs in Turkey, however. Considering changes over time, Figure 29 reports 

that there are relatively few changes in the structure of RCAs in Egypt and Tunisia. In other countries 

there have been larger changes in the structure of RCAs, with the shift generally being towards more 

high-tech products. The exception to this is Algeria, where a significant shift towards low-tech 

products has also been observed.  
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Figure 29: Change in the share of manufacturing RCAs by UNIDO technology classification, 2012-2019 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

The next two figures show a breakdown of manufacturing exports in which a country has RCA by 

UNIDO technological classes. This is in contrast with the previous two figures, which simply report the 

number of RCAs to concentrate on the share of total export value that are in products with RCA, 

further splitting these shares by UNIDO technological classes.  This construction means that the shares 

do not add up to 100, since some manufactured exports are in non-RCA products. The first figure 

(Figure 30) reports the shares in 2012, while Figure 31 reports the changes (in percentage points) in 

these shares between 2012 and 2019. The results look somewhat different from those above, with a 

lower share of manufacturing exports (in products with RCA) in low-tech exports when using export 

values rather than simply the number of products.34 Conversely, the share of medium and especially 

medium-high tech tends to be higher when looking at shares in value terms rather than in terms of 

the number of products. When considering the change in the share of exports by UNIDO technological 

class, an increase in the share of medium-high tech is observed in all countries, with declines in the 

shares of medium tech observed in most countries.  

 

                                                           

34 This difference may partly reflect the different number of products that fall under each of the OECD technology classes, 
which highlights the importance of focusing solely on the number of products with RCA.  
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Figure 30: Composition of manufactured exports with RCA by UNIDO technology classification, 2012 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

Figure 31: Change in the composition of manufactured exports with RCA by UNIDO technology classification, 2012-2019 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  
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Uniqueness of the export basket 

So far, products with RCA were identified by checking if the indicator takes on a value of more than 

one. Let us now introduce the concept of product ubiquity or (non-)uniqueness. Empirically, it has 

been observed that there are some products in which only a few countries are specialized (i.e., where 

RCA>1), while there are others in which many countries specialize. That is, some products are more 

ubiquitous (or inversely thinking, less unique) than some others. It has also been observed that, with 

exceptions, it is the relatively more developed countries which are specialized in the relatively less 

ubiquitous products (among also more ubiquitous ones). Accordingly, it has been suggested that 

ubiquity can be seen as an indication of the relative ease with which a country can build productive 

capabilities in the production and export of certain products. Phrased differently, less ubiquitous 

products tend to be more ‘complex’ in terms of the underlying set of capabilities required and MHT 

content. In upgrading language, if the export basket is increasingly composed of unique products (i.e., 

there is a movement towards more unique products), this is likely a sign of upgrading. This discussion 

suggests that observing whether a country is able to produce a unique export basket may suggest that 

it is able to produce complex goods, while a movement towards a more unique basket may suggest 

that the country has been able to upgrade (i.e., move towards a more complex set of goods).  

 

Table 18: Uniqueness of export basket  

Indicator Variable Source 

Product-level uniqueness* One minus the share of all countries with RCA in the product UNCOMTRADE 

Average uniqueness of exports* 
Sum across all products of the product’s uniqueness multiplied by 
its share in a country’s exports 

UNCOMTRADE 

Average uniqueness of RCA-based 
exports* 

Sum across all products in which a country has RCA of the 
product’s uniqueness multiplied by its share in a country’s exports 

UNCOMTRADE 

Change in the average uniqueness 
of exports* 

Change in the average uniqueness of exports UNCOMTRADE 

Change in the average uniqueness 
of RCA-based exports* 

Change in the average uniqueness of RCA-based exports UNCOMTRADE 

Relative change in the average 
uniqueness of exports* 

Change in the average uniqueness of exports 
UNCOMTRADE 

Change in the average uniqueness of exports of peer 

Relative change in the average 
uniqueness of RCA-based exports* 

Change in the average uniqueness of RCA-based exports 
UNCOMTRADE 

Change in the average uniqueness of RCA-based exports of peer 

 

Indicator 10: Uniqueness of the export basket  

The ubiquity metric computes the (share-weighted) average ubiquity of a country’s export basket as 

an inverse indicator of the relative sophistication (i.e., complexity) of the county’s productive 

capabilities.  
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Strategic questions: 

 How unique is an exported good?  

Calculation: The uniqueness of an exported good k is calculated as: 

𝑒𝑥𝑝𝑘
𝑢𝑛𝑖𝑞𝑢𝑒

= 1 −
∑ 𝑅𝐶𝐴𝑘

𝐴
𝐴

𝑁
. 

∑ 𝑅𝐶𝐴𝑘
𝐴

𝐴  = the number of countries that have an RCA (>1) in the exported good k 

N = number of countries in the world (that have export data) 

 

Variables required Data source Notes 

Exports by HS 6-digit products and 
by country 

UN COMTRADE, accessed via WITS 
(https://wits.worldbank.org/) 

Details can be found in the Annex. 

 

For a specific product k, therefore, the indicator captures the share of countries that are not able to 

produce the product with comparative advantage. This means a higher value shows a smaller number 

of countries that have an RCA in this product, which is interpreted as the product being more 

sophisticated.  

Once this indicator is calculated for all goods, the analyst can arrive at the average uniqueness of the 

export basket by averaging over all products, but considering their importance. 

Strategic questions: 

 How unique is the export basket of a country?  

Calculation: The uniqueness of a country’s export basket is calculated as: 

𝑒𝑥𝑝
𝑢𝑛𝑖𝑞𝑢𝑒

=   
1

𝐾
∑ (𝑒𝑥𝑝𝑘

𝑢𝑛𝑖𝑞𝑢𝑒
∗

𝑒𝑥𝑝𝑘

∑ 𝑒𝑥𝑝𝑘𝑘

)     

𝑒𝑥𝑝𝑘
𝑢𝑛𝑖𝑞𝑢𝑒 = uniqueness value of a good k as shown above 

𝑒𝑥𝑝𝑘

∑ 𝑒𝑥𝑝𝑘𝑘
 = share of exported good k in the country’s total exports 

 

This equation states that the average uniqueness of a country’s export basket is given by the sum 

across all HS6 products K of the product-level uniqueness indicator multiplied by their share in total 

exports. The latter is being used to weigh the product’s level uniqueness indicator, so that products 

with a higher share in exports are given a greater weight in the calculation of the average uniqueness 

indicator.  

As we are interested in indicators of upgrading, we compute the change in the values of the previous 

indicators, see Table 19. As in the case of the speed of diversification, we can also benchmark 

upgrading against reasonable comparators. Note that all the indicators introduced in this section at 

the country level can also be provided at the subsector level in each country.  

Figure 32 reports the average uniqueness of the products exported by a country in 2012 (i.e., the 

export share weighted sum of uniqueness of individual products), along with the change in this 

variable between 2012 and 2019.  

https://wits.worldbank.org/
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It provides an indication of whether countries are able to produce a unique basket of goods, with 

higher values indicating a more unique export basket, which, in turn, is taken as an indicator of being 

able to produce and export a complex basket of goods. The range of the indicator for all countries in 

the sample in 2012 is 0.201-0.888 (with small island states having relatively low numbers). The figure 

indicates that Turkey, Egypt and Tunisia have relatively high uniqueness levels, while Algeria reports 

a relatively low level. Considering changes over time, we see a relatively large increase in Morocco 

and Egypt. The results thus suggest that Turkey, Egypt and Morocco are able to produce a relatively 

unique basket of goods, suggesting high levels of capabilities. Morocco and Egypt have further been 

able to increase this uniqueness over time, such that by 2019 Egypt’s uniqueness level approaches 

that of Turkey, the leader in 2012. 

 

Figure 32: Average level of uniqueness in 2012 and change in uniqueness between 2012 and 2019 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

The figure above considers data on all exports – that is, the indicator is constructed as the export-

share weighted average of the uniqueness of all products. This is in contrast with Figure 33below, 

which only uses information on those products in which a country has RCAs. In this latter case, the 

variable is the simple average of the uniqueness of the products in which a country has RCAs (i.e., no 

export shares are used in the weighting, so all products with RCA are given an equal weight).  
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Figure 33: Average uniqueness of products with RCA in 2012 and the change in uniqueness of products with RCA 
between 2012 and 2019 

 
Data Source:  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

In this case, Iran and Turkey report the highest values in 2012, with Algeria also performing better 

than when simply using export values. Over time, there are relatively few changes with Egypt showing 

the largest increase. The difference between the two figures reflects two differences: firstly, that 

countries may export unique products but without RCA, and secondly that countries may have low 

export shares in some products in which it has RCA.  

 

Change in export unit values 

Product and process upgrading indirectly can be detected in the unit values of exports.35 Product 

upgrading is often characterised by better product quality, leading to higher unit prices and larger 

market shares. However, successful process upgrading implies higher productivity, which enables 

firms to lower unit costs and gain larger market shares through pursuing cost-based competition. 

Hence, these two types of upgrading pull in opposite directions when measured through unit values 

and the upgrading indicator developed needs to simultaneously account for these possibilities.   

There are several rationales for firms to undertake product and process upgrading. For one, upgrading 

raises the barrier to entry (for competitors) and makes it more difficult for their competitors to copy. 

Further, upgrading helps firms develop dynamic capabilities and avoid rigid dependence on past 

competences.36 Yet upgrading is not an easy process and can yield successes as well as failures. Given 

this, the indicator aims to classify upgrading performance into four categories: successful product 

upgrading; process competitiveness; failed product upgrading; and product and process downgrading 

(Table 19).  

                                                           

35 Unit value refers to the average price of a single exported good. It is calculated by dividing the value of exports by the 
quantity exported.  

36 See EQuIP tool 4 on Global Value Chains for a discussion on upgrading in value chains.  
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Table 19: Classification of product and process upgrading performance 

 Decrease in world export market share Increase in world export market share 

Rising relative export unit values Failed product upgrading Product upgrading 

Falling relative export unit values Product and process downgrading Process competitiveness 

Source:  Kapl insky and Readman (2005).  

 

A product where the exporting country manages to increase its world market share along with a rising 

relative export unit value is considered a successful upgrade. The rationale for using both indicators 

simultaneously is that an increase in relative unit values per se may also result from higher input costs 

or process inefficiency rather than from product upgrading. Similarly, an increase in world market 

share per se may be associated with an expansion in the export of cheap products, suppressed wages 

and ‘immiserising’ growth. 

Another interesting category is that of process competitiveness, which includes products that 

experience a fall in relative unit values and a rise in world market share. This can be due to either 

process innovation, which increases efficiency and reduces production costs, or a fall in standards of 

living in the exporting country. More in-depth analysis will be needed to disentangle these two effects, 

but this is out of the scope of this tool. 

The last two categories are failed product upgrading, meaning a fall in world market shares and a rise 

in relative unit values, and product and process downgrading, which indicates a fall in both world 

market shares and relative unit values. 

 

Indicator 11: Export unit values  

To account simultaneously for product and process upgrading, we make use of changes in relative 

export unit values and world export market shares.  

 

Table 20: Change in export unit values  

Indicator Variable Source 

Change in export unit values* 
Export 

UNCOMTRADE 
Net weight in kg equivalent 

Change in world export market shares* 
Country’s export 

UNCOMTRADE 
World export 

 

Strategic questions: 

 What is the unit value of a country’s exported goods? What is the relative unit value?  

What are the market shares of exported goods? 

 How did unit values and market shares change over time? 
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The indicator consists of three variables the analyst must calculate separately first. 

Calculation: The unit value of a product k is calculated as: 

𝑈𝑉𝑘,𝐴 =  
𝑒𝑥𝑝𝑘,𝐴

𝑞𝑒𝑥𝑝𝑘,𝐴

 

𝑒𝑥𝑝𝑘,𝐴 = monetary value of exports of product k by exporter country A to the world 

𝑞𝑒𝑥𝑝𝑘,𝐴 = quantity (number, kilograms, liters, etc.) of exported product k by exporter country A to the world 

Calculation: The relative unit value of a product k is calculated as: 

𝑈𝑉𝑘,𝐴
𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒 =  

𝑈𝑉𝑘,𝐴

𝑈𝑉𝑘,𝑊𝑜𝑟𝑙𝑑

 

𝑈𝑉𝑘,𝑊𝑜𝑟𝑙𝑑 = unit value of exports of product k by all countries to the World 

Calculation: The world market share MS of an exported good k by exporter country A is calculated as: 

𝑀𝑆𝑘,𝐴 =  
𝑒𝑥𝑝𝑘,𝐴

∑ 𝑒𝑥𝑝𝑘,𝐴𝐴

 

𝑒𝑥𝑝𝑘,𝐴 = exports of product k by exporter country A to the world 

∑ 𝑒𝑥𝑝𝑘,𝐴𝐴  = exports of product k by all countries to the world 

 

Variables required Data source Notes 

Exports by HS 6-digit 
products 
(values and quantities) 

UN COMTRADE, accessed via WITS 
(https://wits.worldbank.org/) 

Details can be found in the Annex. 
Volume data are not always available, and measurement 
units tend to vary. For example, consistent data on 
export volumes may only be available for a subset of 
products. 

 

Changes in relative export unit values and world export market shares can be calculated using the 

compound annual growth rate (CAGR), or year-on-year for shorter periods.  

To derive this indicator, analysts need to calculate changes in export unit values of products within a 

subsector and changes in products’ world market shares. The data needed for the calculation of both 

of these variables can be extracted from UN COMTRADE database. The export unit value of a product 

in a given year is calculated by dividing the value of the country’s exports of that product by the volume 

(or quantity) of these exports. We suggest taking the average value of three consecutive years, with 

the selected year being the most recent, to smooth out abnormal fluctuation in prices. 

Analysts should first look at the number of products in each of the four quadrants of Table 19 to see 

the (dominant) pattern of upgrading within a subsector. Having products in the product and process 

downgrading quadrant is not necessarily a bad thing, as this may suggest a move away from 

uncompetitive products to focus more on competitive ones. Besides, analysts should benchmark their 

country’s performance against that of their competitors or ‘role models’. 

An advantage (and a disadvantage) of the unit value analysis over some of the other indicators 

described above is that the analysis can (and needs to) focus on very disaggregated product level 

(specifically export) data. It thus allows one to exploit the full information available in the detailed 

product level data.  

https://wits.worldbank.org/
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There are many different ways in which the unit value data can be presented, depending for example 

on whether the intention is to show developments in specific products (or subsets of products) or 

whether a broader overview of general trends is needed. One approach, however, is to adopt the 

framework of Table 19 and identify the share of products that are associated with each of the different 

categories of product and process upgrading.  

Figure 34 reports this information for countries in the MENA region, with changes in unit values and 

market shares calculated for the period 2012-2019. Note that export shares are calculated as the share 

of exports of a particular product in a reporting country in the total world exports of that product. The 

change in the export share used when constructing Figure 34 is then the change in the export share 

(in percentage points) of the exports of that product exported by the reporting country in total exports 

of that product. 

 

Figure 34: Share of exported products according to different product and processing categories, 2012-2019 

 
Data Source :  CEPII  BACI,  based on UN COMTRADE, HS 2012,  6 -dig it  products.  

 

Further note that the number of products that report information on export values and volumes is 

less than the full set of products for which export value data are reported. The figure indicates that 

product upgrading is found in more than 40% of products in the case of Morocco and Algeria, but less 

than 30% in Tunisia and Turkey. Conversely, product and process downgrading is found in a relatively 

high share of exported products in Algeria (32%), Iran (30%) and Tunisia (34%), but a much smaller 

share in Morocco (16%).  

After reporting such results for the full sample of products, it is of course possible to then delve further 

into the types of products in which the different categories of product and process upgrading are 

concentrated. It is straightforward, for example, to split up a particular category (e.g., product 

upgrading) by UNIDO technological classification, sector or BEC category for example.  
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Share of trade with high-income countries 

Next, we turn to another indirect indicator of upgrading related to the gains from trade. Trading with 

relatively advanced economies is a nice way to learn about technologies, international quality 

standards, reap benefits from demonstration effects, and much more, and allow for subsequent 

upgrading in the country of interest. These benefits accrue to both exports and imports and seem to 

prevail for all type of developing countries involved in manufacturing production, including low-

income countries at the beginning of the manufacturing journey (see for example Foster-McGregor, 

Isaksson and Kaulich, 2014, for an analysis of micro data). The ability to export to advanced countries 

may also be a signal of upgrading performance, by indicating that firms within the country have been 

able to meet generally stricter regulatory quality standards that are required in advanced countries. 

The World Bank report entitled The East Asian Miracle (World Bank, 1993) documented these types 

of gains from exports, calling them learning effects. Perhaps a more obvious route goes through 

imports, especially when intermediate inputs with technology content such as machinery and 

equipment are imported (see also EQuIP tool 4 on GVCs). For both exports and imports, benefits are 

greater when the absorptive capacity is at a sufficiently high level (see for example Foster-McGregor, 

Isaksson and Kaulich, 2016). 

 

Table 21: Share of trade with high-income countries (HINC)  

Indicator Variable Source 

Share of exports to HINC 
Exports to HINC 

WDI, UNCOMTRADE 
Total exports 

Relative share of exports to HINC 
Share of exports to HINC 

WDI UNCOMTRADE 
Share of exports to HINC of peer 

Change in the share of exports to HINC 
Change in exports to HINC 

WDI, UNCOMTRADE 
Change in total exports 

Relative change in the share of exports to HINC 
Change in exports to HINC 

WDI, UNCOMTRADE 
Change in exports to HINC of peer 

Share of imports from HINC 
Imports from HINC 

WDI, UNCOMTRADE 
Total imports 

Relative share of imports from HINC 
Share of imports from HINC 

WDI UNCOMTRADE 
Share of imports from HINC of peer 

Change in the share of imports from HINC 
Change in imports from HINC 

WDI, UNCOMTRADE 
Change in imports from HINC of peer 

Relative change in the share of imports from HINC 

Change in imports from HINC 

WDI, UNCOMTRADE 
Change in imports from HINC of peer 

 

In this section, therefore, we examine data on the share of exports and imports with high-income 

countries, how it has evolved over time and in relation to peers. The indicators are simple (Table 21), 

as is their interpretation. We start by looking at illustrations of the evolution of Egypt’s and its peer’s 

trade with high-income countries. 
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Indicator 12: Trade with high-income countr ies (HINC) 

Strategic questions: 

 How important are high-income countries as export markets or import sourcing destinations? 

Calculation: The share of imports from high-income countries is calculated as: 

𝑖𝑚𝑝𝐴,𝐻𝐼𝑁𝐶
𝑠ℎ𝑎𝑟𝑒 =  

𝑖𝑚𝑝𝐴,𝐻𝐼𝑁𝐶

𝑖𝑚𝑝𝐴

 

𝑖𝑚𝑝𝐴,𝐻𝐼𝑁𝐶= imports by country A from all HINC 

𝑖𝑚𝑝𝐴= total imports by country A  

The export shares work analogously.  

 

Variables required Data source Notes 

Exports and imports by 
HS 6-digit products 

UN COMTRADE, accessed via WITS 
(https://wits.worldbank.org/) 
or 
World Development Indicators (WDI) 
https://databank.worldbank.org/source/world-
development-indicators)   

Details can be found in the Annex. 
Identifying a country as high-income is 
based on GDP per capita and is classified by 
the World Bank (country classifications by 
income level) 

 

An interesting common pattern across all countries is the reduction of trade with their high-income 

counterparts (Figure 35). Imports especially have shown a relatively large decline. This trend is less 

pronounced for exports with two exceptions, Morocco and Tunisia. The trend demonstrates that both 

show stable export shares at around 80 per cent. In the case of Iran, the decline is a somewhat special 

case because of sanctions, particularly in the past 20 years. 

 

Figure 35: Trade with high-income countries, 2000-2019 
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Data Source :  World Bank (2022),  World Development Indicators .  

 

In Egypt, the trade with high-income countries was on a decline in the new Millennium and fell to 

about 50 per cent. Trade with high-income countries have hovered between 50 and 60 per cent since 

then. Turkey, the benchmark country, too, has seen declines in exports and imports with high-income 

countries, albeit with exports reversing its trend around 2013, attaining a share of more than 60 per 

cent after 2014. 

Several interpretations as to why these ratios have fallen are possible but for the purposes of this tool, 

the analyst should evaluate this result together with changing capabilities. For now, it is more 

important to conclude that the evolution of these ratios over time could imply that trade has become 
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a weaker source of technology, an interpretation that is corroborated by a recent African 

Development Bank-UNIDO study on global value chains (AfDB-UNIDO, 2021).37  

To better understand how trade with high-income countries has fared, we compute a series of 

indicators explained above, with Turkey as the benchmark country. Leaving Iran aside for now, and 

starting with share of exports to high-income countries, Egypt is lagging behind its peers (the other 

countries have relative shares greater than 1), although it is nearly on par with Turkey in 2018 ( 

Table 22).  

 

Table 22: Relative share (%) of exports/imports going to/coming from high-income countries, 2018 and 2000-2018 

 
Relative 
exports  
to HINC 

Δ Exports  
to HINC 

Relative  
Δ Exports  

to HINC 

Relative 
imports from 

HINC 

Δ Imports 
from HINC 

Relative  
Δ Imports 

from HINC 

Algeria 1.12 –13.21 1.04 0.74 –52.07 0.66 

Egypt 0.99 –1.44 1.18 1.08 –20.94 1.08 

Iran 0.53 –70.39 0.84 0.98 –42.60 0.58 

Morocco 1.12 –14.75 1.02 1.32 –7.96 1.26 

Tunisia 1.22 –5.04 1.14 1.18 –28.80 0.97 

Turkey 1.00 –16.24 1.00 1.00 –26.87 1.00\ 

Note: Turkey is the benchmark country. The sign Δ denotes change. 

Data Source:  Own ca lculat ions  based on World  Bank (2022) ,  World  Development Indicators .   

 

Looking over the time period 2000-2018, confirming the graphical illustrations, all the countries have 

decreased its exports to high-income countries. Of these countries, Egypt and Tunisia have the 

smallest declines. In terms of relative increase in exports to high-income countries, all the countries 

are gaining ground to Turkey. We conclude that the general picture is that so far, in the 21st century, 

we have witnessed a slight relative degrading in the share of exports to high-income countries.  

Turning to imports, a slightly different picture emerges. Egypt, Morocco and Tunisia import more than 

Turkey from high-income countries, whereas Algeria and Iran import less than Turkey. Over time, all 

the countries have reduced imports from high-income countries. The worst performance is registered 

for Algeria, which has lost more than 50 per cent of its imports from high-income countries. At the 

other end we have Morocco, which has only lost about eight per cent; the other countries have lost 

between 20 and 40 per cent by and large. Compared with Turkey, Egypt and Morocco have done 

relatively well, Tunisia’s performance is nearly the same as that of Turkey, while Algeria and Iran have 

both performed worse than the benchmark country. The story of degrading seems to be even more 

pronounced in the case of imports from high-income countries than exports to the same group of 

countries.  

                                                           

37 However, there are other possible interpretations, and one needs to be a bit careful here. For example, although the 
shares might have gone down, the actual value of exports and imports with these countries might still have increased. 
Hence, the analyst needs to study not only the development of the ratios but also of the actual value of trade with high-
income countries.  
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4 Policy options 

 

The following text provides a brief overview of how to use EQuIP in strategy and policy design. A full 

discussion is available in EQuIP Tool 0: Evidence for industrial policymaking. 

Industrial policymaking can be described as a cyclical or iterative process (Figure 36).  

 

Figure 36. Industrial policy cycle 

 

 

In the diagnostic phase, which requires analytical capacities, evidence (e.g. based on quantitative and 

qualitative data) is collected, systematically processed and used to identify policy challenges. 

Industrial strategies and related industrial policies are then defined to address these challenges. 

Industrial policy goals determine the choice of intervention areas and the formulation of suitable 

policy instruments. The implementation of these instruments is monitored and evaluated, with the 

results feeding back into diagnostics and evidence collection on progress made towards the intended 

industrial development targets, which completes the policymaking cycle. The cycle’s iterative nature 

implies that industrial strategies and policies align with the progress achieved in the country’s 
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industrial development journey. In this dynamic process of accumulation and adjustment of industrial 

capabilities, emerging industrial development challenges and opportunities are continuously 

addressed.  

EQuIP diagnostic tools are designed to support the policymaking process. By implementing training 

programmes, they aim to increase policymakers’ analytical capacities and address the following three 

components of the policy cycle: 

 Building policy analytical capacity – diagnostics 

 Industrial strategy and policy formulation 

 Monitoring and evaluation. 

 

Building policy analytical capacity – diagnostics 

Conducting a comprehensive, multidimensional assessment of the present situation and performance 

of the industrial sector is the first step in the policymaking cycle. The EQuIP diagnostic tools provide a 

solid foundation for such an assessment which covers a range of economic, social, and environmental 

aspects. Each tool uses data-driven methodologies that serve as a reliable starting point for identifying 

areas that require further investigation. Additional in-depth examinations can take the form of 

additional quantitative research, such as using nationally available data, or qualitative research, such 

as reviewing existing reports, conducting interviews, or consulting national stakeholders and experts. 

Such comprehensive assessments of the country’s industrial sector on different economic, social and 

environmental aspects establish a minimum evidence base from which (evidence-based) strategies 

and policies can be formulated.  

 

Industrial strategy and policy formulation 

The process of strategy and policy design should be goal-oriented, evidence-based, and involves 

decision-making at five stages.  

The first step is to determine which national development goals industrial strategy and policy can best 

contribute to.  

The second step in the process is to design the industrial development strategy, which provides a 

general long-term view. This strategy outlines how inclusive and sustainable industrial development 

(ISID) contributes to national development goals.  

Based on the objectives embedded in the industrial development strategy, the associated industrial 

policy specifies the roadmap towards achieving the strategic goals in greater detail. Industrial policy 

often narrows the scope of interventions, either by establishing general framework conditions for all 

economic activities (horizontal policy), or by providing targeted support to selected industries 

(vertical). The industry-related objectives outlined in the policy reflect the policy’s explicit goals for 

achieving ISID. These goals need to be detailed, measurable, achievable, relevant and time-bound 

(SMART), taking the country’s capabilities and limitations into account.  

To achieve the objectives, concrete changes in the behaviour of economic actors or the overall 

business environment are necessary. The intervention areas are derived from the objectives and 

specify the required changes.  
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The evidence derived from applying the EQuIP diagnostic tools can contribute to all the steps 

described above, as the tools help identify the strengths and weaknesses of a country’s industrial 

sector and its subsectors, and provide insights into the country’s past developments and offer 

comparisons with other countries. 

After the intervention areas have been defined, policymakers must select policy instruments, i.e. 

develop specific government interventions that drive the necessary changes. Policy instruments are 

the tools used to shape public- and private sector activities to achieve the specific goals set by the 

policy. Typically, several instruments are needed to achieve the intended outcome, hence 

necessitating the creation of a mix of policy instruments or a policy portfolio. 

Designing a policy instrument entails determining the objective it pursues, the type of intervention to 

implement, the expected outputs, the strategy to achieve the predefined results, the beneficiaries or 

target groups, access regulations (competitive or accessible to all beneficiaries), the source and 

amount of funding, and the time frame. 

 

Monitoring and evaluation 

The EQuIP diagnostic tools provide indicators and a logical sequence of decisions for designing 

strategies and policies for industrial development and serve as a starting point for establishing a 

monitoring and evaluation (M&E) system. An M&E system is essential for monitoring and evaluating 

not only policies, but also all types of interventions or instruments. Monitoring is a continuous process 

that provides regular feedback on progress towards achieving milestones and intended results. It 

focuses primarily on tracking spending in relation to an intervention, and whether the activities are 

being implemented according to the roadmap. Evaluation, on the other hand, involves regular reviews 

of the intervention’s results and its impact on the intended outcomes. The purpose of evaluation is to 

determine whether an intervention has the anticipated effects and whether it contributes to the 

continuous policy learning process that makes industrial policymaking inherently cyclical and iterative 

in nature (Figure 36).  

 

The following subchapters address policy options specific to this tool. 

The remainder of this section discusses a country’s capabilities to diversify and upgrade. It is about 

factors that enable or, if not developed, prohibit diversification and upgrading. Contrary to the 

indicators presented above, it discusses the capabilities without showing all the technical and data 

details. The section subsequently discusses policies for both diversification as well as upgrading.  

 

 

For brevity, this section discusses capabilities without presenting all details as with the indicators 

above. The capability to diversify and upgrade an economy or a firm’s production and trade is closely 

linked to the level and the rate of upgrading of capabilities. Such capabilities could be internal to a 

firm in the sense that the firm can have an impact or “a degree of control” over its production factors. 

For example, a firm decides whether or not to invest in new equipment. This is a similar framework 

that was used in tool 1. However, some capabilities are largely outside the domain of individual firms. 



 79 

Examples of this include the quality of institutions, transport and digital infrastructure.38 However, 

from a policymaker’s point of view both types of capabilities can be influenced through policy. As the 

number of potential external capabilities is very large, we will only give three important examples, but 

policymakers can easily imagine extensions to this short list of external capabilities that affect firms’ 

performance.39 

For all the examples given below, we will follow the same sequence of analysis as above. Firstly, we 

will be interested in the absolute level of a capability, more to provide a starting point than to infer 

any significant policy conclusions. Secondly, more informative is the relative level of a capability 

because now we can understand if the country of interest is as good as one could expect and, if not, 

how much room there is for improvement (the gap). Thirdly, we turn to the change of the capability 

and ask how fast this has occurred. Fourthly, to better understand whether this rate of change was 

the highest possible (what one could expect from a country at this level of development), we will, 

again, compare that vis-à-vis suitable peers. 

 

Upgrading of production factors 

We will consider three common production factors in their intense form40: capital per worker (capital 

intensity), human capital per worker, and technology measured by total factor productivity41, with 

upgrading measured as the increase in these indicators. An advantage of measuring the absolute level 

and change in a capability, as opposed to the relative level or relative change, is that it only requires 

data for the country in question. The disadvantage of not being able to compare with suitable peers 

was discussed in the foregoing section. However, the additional benefit of benchmarking comes at a 

cost, namely, the need for data of other countries. The analyst arguably has better access to national 

than international data, especially at disaggregated levels, but if we confine the analysis to the macro 

level—there may be compelling reasons for doing so—there are several sources of comparable data 

that can be utilized. 

Starting with capital deepening (change in capital per worker), EQuIP tool 1 discusses the denominator 

labour at length. The best labour measure is one that accounts for change in utilization rate, for 

example, part-time workers, seasonal change and so on. Such a measure is average hours worked. 

Next best would be a headcount measure such as total employment. Although it misses out on hourly 

variation, at least it factors in unemployment (but not underemployment). Physical capital, commonly 

understood as machines and equipment, can be gauged in numerous ways. Decisions (or assumptions) 

must be made with respect to depreciation rates, calculation of the start level of capital and how the 

                                                           

38 That said, there are public-private partnership opportunities. Also, if, for example, the electricity supply is sufficiently 
weak, some firms can decide to invest in their own generators, but this can hardly be considered a healthy economic sign. 

39 Recall that the point here is to show how evidence such as external capabilities can be measured to eventually be part of 
the evidence-set that will be sued to informed policy design and formulation. Thus, the idea is not to try to provide an 
exhaustive list of all potential capabilities, how to prioritize among them, or how to compose an optimal policy mix.  

40 Intense form refers to the division of production factors by the number of (raw) worker. This seems reasonable here 
because when trying to assess the upgrading of workers, we are not necessarily interested in the number of workers but the 
quality of the same, which is measured by human capital endowed in workers.  

41 These are not the only capabilities internal to firms. On the one hand, one may want to consider new types of production 
factors such as intangible assets (e.g., Corrado, Hulten and Sichel, 2009), while, on the other hand, one can consider the 
details of the examples given here. The latter, for example, could involve disaggregating the work force by gender, skill levels 
and age groups (e.g., see EQuIP tool 5 on employment). 
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efficiency of capital evolves over time. The Appendix demonstrates a simple standard way of 

calculating the capital stock, which is assumed to be proportional to the flow of capital services. The 

only data used for its calculation is gross capital formation (or gross fixed capital formation).  

 

Table 23: Upgrading of internal capabilities 

Indicator Variable Source 

Physical capital per worker 
Physical capital stock NSO, UNIDO, UN Statistics or WDI 

Number of workers NSO, UNIDO, UN Statistics or WDI 

Relative physical capital  
per worker 

Physical capital per worker NSO, UNIDO, UN Statistics or WDI 

Physical capital per worker of peer NSO, UNIDO, UN Statistics or WDI 

Change in physical capital  
per worker 

Change in physical capital NSO, UNIDO, UN Statistics or WDI 

Change in workforce NSO, UNIDO, UN Statistics or WDI 

Relative change in capital  
per worker 

Change in physical capital per worker NSO, UNIDO, UN Statistics or WDI 

Change in physical capital per worker of peer NSO, UNIDO, UN Statistics or WDI 

Human capital per worker 
Human capital  Barro-Lee (2013) 

Number of workers WDI 

Relative human capital  
per worker 

Human capital per worker Barro-Lee (2013) and WDI 

Human capital per worker of peer Barro-Lee (2013) and WDI 

Change in human capital  
per worker 

Change in human capital per worker Barro-Lee (2013) and WDI 

Relative change in human 
capital 

Change in human capital per worker Barro-Lee (2013) and WDI 

Change in human capital per worker of peer Barro-Lee (2013) and WDI 

Relative level of technology* 
TFP level NSO or WDI 

TFP level of peer NSO or WDI 

Technological progress* Change in TFP NSO or WDI 

Relative technological 
progress* 

Technological progress NSO or WDI 

Technological progress of peer NSO or WDI 

Note: The technology level as measured by TFP is excluded from the table because its absolute value is not interpretable. 

 

The second internal capability (to firms) is human capital. Again, there are several ways to compute it 

and to apply it. The most common approach is to use educational attainment levels and calculate 

average educational attainment (e.g., Barro and Lee, 2013). To some extent, this is a crude indicator 

because it assumes that human capital or skills are directly related to education. However, in reality, 

experience, skill level, and health are also important components, but such data are hard to come by 

for developing countries. An alternative to examining human capital per se is to adjust the labour 

variable for human capital in a suitable way. Hall and Jones (1999) show how this can be done in a 

straightforward manner. 

Finally, since there is no measure of technological progress available, we make use of the often-used 

understanding that whatever change that is not accounted for in labour productivity growth in 

included production factors, is related to technological progress (total factor productivity growth, TFP 
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growth), which is an indicator that can be backed up using simple mathematics. There are numerous 

ways to measure technology and technological progress if one has a panel of data from many countries 

available. However, to calculate TFP growth for a single country, one only needs to use the growth 

accounting approach (e.g., EQuIP tool 1 illustrates how this is done).   

With the exception of human capital, all of these indicators can, in principle, be obtained at any 

aggregation level, although data availability is a considerable challenge. In addition, since it makes 

good sense to benchmark the change in capabilities against suitable comparators, the challenge at 

subsectoral levels may become close to exorbitant.  

Next, we apply these indicators to data for the same countries as before. Using Turkey as the 

benchmark country (Turkey is by far the best performer in this group of countries), Figure 37 provides 

a first glimpse of the level of relative internal capabilities at the total economy level for the countries 

that we have previously analysed in this tool. 

 

Figure 37: Upgrading of internal capabilities, total economy 
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Data Source:  Own ca lculat ion based on World Bank (2022) ,  World  Developme nt Indicators .  

 

In addition, we show data for relative capital per worker (capital intensity) at the manufacturing sector 

level. Since we do not have data for human capital at the level of manufacturing, we measure TFP 

based on capital per worker only. However, because of this discrepancy in measurement, direct 

comparison of aggregate TFP and manufacturing TFP should be avoided. 

Starting with the aggregate picture, we can readily observe that all countries have different levels of 

human capital relative to Turkey. With the exception of Egypt, they all seem to be catching up with 

Turkey. Iran has the highest level of human capital, while Morocco lags behind the others. Iran and 

Tunisia are the only countries that have attained higher human capital levels than Turkey. Egypt’s 

relative trend is problematic in that the country was ahead of Turkey until about 2008, but has fallen 

behind since then. Another interesting case is Algeria, which by the mid-1990s attained the same level 

of human capital as Turkey, but thereafter started lagging behind again. It does not necessarily mean 

that Algeria has not increased its level of human capital, only that it has not done so at the same pace 

as Turkey has. Table 25, second column, confirms that all the countries have significantly higher levels 

of human capital in 2018 than in 1970. Also confirming this is Figure 37 where, except for Egypt, all 

countries have been catching up with Turkey in terms of human capital accumulation (third column).   

Next, we turn to relative capital intensity for the whole economy. Figure 37 clearly shows an 

interesting pattern. In 1970, both Iran and Algeria had more than four times capital per worker than 

Turkey, but over time Turkey rapidly caught up and towards the end of the sample period Turkey had 

more capital per worker than all of the other countries. These patterns are, first, most likely related 

to resource endowments in Algeria and Iran, and, thereafter, to a large extent to Turkey’s rapid 

economic growth and development. Egypt, Morocco and Tunisia remain with less capital per worker 

than Turkey throughout the sample period. Table 24 shows that Turkey by far has had the sharpest 

increase in capital per worker (column 5).  
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Table 24: Upgrading of internal capabilities, %, 1970-2018, total economy  

 Rel. HK ΔHK Rel.ΔHK Rel. KL ΔKL Rel. ΔKL Rel. TFP ΔTFP Rel. ΔTFP 

Algeria 0.94 5.13 1.49 0.76 2.71 0.12 0.48 0.80 0.48 

Egypt 0.93 2.97 0.86 0.15 8.18 0.37 0.42 1.95 1.18 

Iran 1.14 4.75 1.38 0.89 7.00 0.32 0.56 0.69 0.42 

Morocco 0.78 6.75 1.96 0.33 12.73 0.58 0.37 1.11 0.67 

Tunisia 1.08 5.08 1.47 0.34 7.46 0.34 0.49 1.90 1.16 

Turkey 1.00 3.44 1.00 1.00 21.88 1.00 1.00 1.64 1.00 

Note: Turkey is the benchmark country. Relative levels refer to 2018. The sign Δ denotes change.  

Data Source :  Own calculat ion based on World Bank (2022),  World  Development Indicators .  

 

Morocco has seen the second quickest expansion of capital, while Algeria has had the slowest capital 

deepening (change in capital per worker), which has only tripled over the 50-year period.  

Lastly for the aggregate economy, we are interested in the level of technology, proxied by TFP. Again, 

Turkey excels, with the other countries attaining about half the level of Turkey for this capability.  

Except for Iran, all the other countries display similar relative levels vis-à-vis Turkey. One may 

speculate that in the case of Iran, the war with Iraq appears to have left the country struggling. There 

is rapid divergence relative to Turkey in the 1970s for Iran and at the end of the sample period all the 

countries have congregated at a significant technological distance from Turkey. In fact, there seems 

to be a pattern of regional technological convergence, with Turkey being the exception. It is interesting 

to note that Egypt and Tunisia are the countries that have witnessed the fastest technological progress 

of all countries examined, even faster than Turkey. Two countries, Algeria, and Iran, display 

technological regress, while Morocco has not seen much change over the 50-year period.  
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Figure 38: Upgrading of internal capabilities, manufacturing only 

 

 

 

Data Source:  Own ca lculat ion based on World Bank (2022) ,  World  Development Indicators .  

 

Next, we change to the internal capabilities of the manufacturing sector, for which unfortunately there 

are no data on human capital. Table 25 shows that Turkey, like in the case of the aggregate economy, 

has had the sharpest increase in capital per worker. Tunisia and Morocco occupy the second and third 

spots, respectively.  
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Table 25: Upgrading of internal capabilities, %, 1970-2018, manufacturing 

 Rel. KL ΔKL Rel. ΔKL Rel. TFP ΔTFP Rel. ΔTFP 

Algeria 0.40 1.19 0.10 0.05 1.90 0.48 

Egypt 0.20 3.52 0.28 0.328 5.74 1.42 

Iran 0.70 2.07 0.17 0.30 2.05 0.56 

Morocco 0.52 14.22 1.15 0.11 2.84 0.37 

Tunisia 0.26 10.97 0.896 0.05 6.51 0.49 

Turkey 1.00 12.38 1.00 1.00 3.75 1.00 

Note: Turkey is the benchmark country. Relative levels refer to 2018. The Δ sign denotes change.  

Data Source:  Own ca lculat ion based on World Bank (2022),  World  Development Indicators .  

 

The illustration on capital per worker in manufacturing confirms the outstanding performance by 

Turkey relative to the other countries, where Algeria and Iran are seen to start ahead of Turkey, but 

only to lose the advantage and end up trailing. A possible explanation could be that their investment 

goes into other sectors such as oil and gas. Morocco and Tunisia have managed to keep pace with 

Turkey, and have even done a little better, which can be understood from the largely unchanged 

relative scores. For Egypt, the relative capital intensity has been somewhat volatile, with episodes of 

both catching up and falling behind. On average, Egypt’s capital deepening has been lower than that 

of Turkey (on average).  

At a manufacturing level, in 2018 the technological distance to Turkey is significant for all countries. 

Egypt seems to be the only country that is catching up through the time period examined, while Iran 

displays a U- or V-shaped pattern relative to Turkey.  Algeria had a period of catching up but, in line 

with the aggregate picture, the country then started falling behind.  Tunisia and Egypt have even had 

faster technological progress than Turkey. There is an interesting “hump” in all the time series around 

2010 when all the countries appear to be catching up with Turkey, and Egypt nearly attains 50 per 

cent of Turkey’s level of technology. However, all the countries fall back to very low relative 

manufacturing technology levels after that. Yet, like in the case of the total economy, Egypt and 

Tunisia exhibit faster technological progress than Turkey. 

 

Upgrading of external capabilities 

We have arrived at the last set of capabilities. As said, firm performance depends on both internal and 

external (to the firm) capabilities. While firms can only impact the former, policymakers can influence 

both. The number of conceivable external capabilities is vast, and it is beyond this tool to try to list 

them all. As already explained, we cannot give examples of all conceivable external capabilities that 

can be upgraded, but this is also not the purpose. Thus, what we will do in this section is give three 

examples of common capabilities that policymakers can upgrade through horizontal policies. These 

are transport infrastructure, digital infrastructure, and systems of innovation (proxied by innovation 
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activities).42 The way these examples are dealt with can be emulated by the EQuIP trainer and/or 

policymaker for any similar external capability. Because these are more cross-cutting than sector-

specific in nature, these indicators are measured at the aggregate level only (Table 26).  

Table 26: Upgrading of external capabilities 

Indicator Variable Source 

Relative level of transport infrastructure 
Kilometres of railway infrastructure 

WDI 
Kilometres of railway infrastructure of peer 

Change in transport infrastructure Change in kilometres of railway infrastructure WDI 

Relative change in transport infrastructure 
Change in kilometres of railway infrastructure 

WDI 
Change in kilometres of railway infrastructure of peer 

Relative level of digital infrastructure 
Number of fixed broadband subscription 

WDI 
Number of fixed broadband subscription of peer 

Change in digital infrastructure Change in the number of fixed broadband subscription WDI 

Relative change in digital infrastructure 
Change in the number of fixed broadband subscription 

WDI 
Change in the number of fixed broadband subscription of peer 

Relative level of innovation1 
R&D in GDP  

WDI 
R&D in GDP of peer 

Change in innovation1* Change in R&D in GDP WDI 

Relative change in innovation1 
Change in R&D in GDP 

WDI 
Change in R&D in GDP of peer 

Relative level of innovation2 
Number of researchers  

WDI 
Number of researchers of peer 

Change in innovation2 Change in number of researchers WDI 

Relative change in innovation2 
Change in number of researchers 

WDI 
Change in number of researchers of peer 

 

It is well-known that the level of transport infrastructure has a strong bearing on economic growth. 

For example, there is a need to quickly move goods from the production site to the market or to the 

port for further transport to other countries. Inadequate transport possibilities can lock countries into 

the production of certain products and thus inhibit diversification and upgrading into higher-valued 

output and exports. Likewise, transport infrastructure serves to bring the workforce to and from the 

production sites. Again, if workers in possession of required skills are fixed to certain locations, 

production and exports are likely to develop slower than otherwise. Here, we use the example of 

railway infrastructure, scaled by the size of land (everything else equal we would assume that larger 

countries also have more kilometres of railway).  

The second infrastructural capability is digital infrastructure, measured here as fixed broadband 

subscription per 100 people, which with the advent of Industry 4.0 has become a critical capability. 

                                                           

42 The choice of infrastructure variables to focus on will depend upon the country. 
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Such infrastructure is multifunctional and supports efficient and effective communication, as well as 

services such as Fintech. For example, inability to develop e-commerce or secure financial services 

may hinder firms from investing in upgrading capacity such as human and physical capital, as well as 

prevent them from venturing into unknown product territory (diversification).  

Thirdly, we consider innovation, or rather innovation systems. We will proxy this with two measures 

of innovation activity: R&D expenditure in GDP and the number of researchers per million people. 

These are capabilities that need to be upgraded to push development, but also to adapt as the 

economy develops and becomes more complex and demands more and better services. Dynamic firms 

that seek to diversify, upgrade and increase the technology-content of output and exports need to 

continuously invest in innovative activities such as in R&D and the number of staff engaged in R&D. 

Even if they do so, an inadequate innovation system may prove to be an obstacle to the 

commercialisation of new and upgraded products and services. 

 

Table 27: Upgrading of external capabilities: infrastructure, 2018 and 2000-2018, % 

 
Relative 

Rail 
ΔRail 

Relative 
ΔRail 

Relative 
broadband 

ΔBroadband 
Relative 

ΔBroadband 

Algeria 0.1 0.9 0.8 0.5 3.3 1.9 

Egypt 0.4 1.1 0.9 0.4 4.3 2.5 

Iran 0.4 1.7 1.4 0.6 7.9 4.5 

Morocco 0.4 1.2 1.0 0.3 3.1 1.8 

Tunisia 0.9 1.0 0.8 0.6 2.3 1.3 

Turkey 1.0 1.2 1.0 1.0 1.7 1.0 

Note: Turkey is the benchmark country. The sign Δ denotes change.  

Data Source :  World Bank (2022),  World Development Indicators.  

 

We continue with Turkey as the benchmark country. The respective first columns of Table 27 show 

that Turkey is ahead of the other countries in terms of both railway and digital infrastructure, although 

Tunisia is not far behind in the railway category. However, as the second columns are showing 

respectively, several of the lagging countries are either in the process of catching up or are keeping 

pace with Turkey. For example, Iran has been expanding its railway network by 70 per cent over the 

sample period, while the corresponding figure for Turkey is 20 per cent. In terms of broadband, 

catching up is much more dramatic, in that all the countries have seen a doubling and tripling of their 

digital infrastructure, and sometimes much more than that in the case of Iran and Egypt. The third 

columns display the relative pace of infrastructure expansion vis-à-vis that of Turkey.  

The figures in Table 27 confirm the catching up in digital infrastructure, whereas in terms of transport 

infrastructure, this is only happening in Iran. Without wishing to draw too strong a conclusion from 

infrastructure development and its link to diversification and upgrading—there are several other 
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important capabilities at play, not the least firms’ internal capabilities—it seems clear that countries 

such as Iran and Egypt are laying a base for diversification into products and services relying on digital 

infrastructure, in addition to a more general and horizontal effect across all industries (e.g., access to 

finance) that will expand the opportunities for diversification and upgrading.     

Next, we turn to innovation, which is key for technological upgrading. 

 

Figure 39: Upgrading of external capabilities: level of innovation, 2018 

 

 
 

Data Source :  World Bank (2022),  World Development Indicators.  
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 and Table 28, first and fourth columns, give a 2018 snapshot of the levels of R&D expenditures in GDP 

and the number of researchers involved in innovative activities. In the first category, Turkey invests 

close to one per cent of GDP in R&D. Iran, attaining more than 0.8 per cent of GDP, is not far behind. 

Algeria invests the least in this group of countries. In the category number of researchers, Tunisia is 

the regional leader, followed by Iran and Turkey. By contrast, Egypt is trailing far behind, suggesting a 

preference to invest in R&D expenditures rather than in research staff.43  

 

Table 28: Upgrading of external capabilities: innovation, 2018 and 2000-2018, % 

 Relative R&D ΔR&D 
Relative 

ΔR&D 

Relative 

researchers 
ΔResearchers 

Relative 

ΔResearchers 

Algeria 0.6 2.4 1.1 0.6 4.9 1.3 

Egypt 0.8 3.5 1.7 0.5 1.1 0.3 

Iran 0.9 1.7 0.8 1.1 2.1 0.5 

Morocco* 0.9 1.2 0.7 0.8 1.7 0.4 

Tunisia 0.6 1.1 0.6 1.3 1.6 0.4 

Turkey 1.0 2.1 1.0 1.0 3.8 1.0 

Note: Turkey is the benchmark country. The sign Δ denotes change.  

* Morocco R&D is for 2010 and researchers for 2016. 

Data Source:  Own ca lculat ion based on World Bank (2022) ,  World  Development Indicators .  

                                                           

43 However, Egypt is known to suffer from a considerable brain-drain amongst skilled labour, which often relocate to the 
Arabic Peninsula.  
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Over the sample period, Egypt, Algeria and Turkey have at least doubled their R&D share in GDP, with 

Egypt and Algeria investing more rapidly than Turkey. Algeria and Turkey are the two countries that 

most rapidly expand research-related workforce – both countries have quadrupled the number of 

researchers in the new Millennium. All the other countries, too, have been recruiting research 

personnel, but as the last column shows, there is a significant lagging-behind occurring in all countries 

except Algeria.  

Hence, Algeria, with the lowest initial level of R&D in GDP and number of researchers, is showing the 

fastest catching-up. While we do not want to speculate the reasons for this development (e.g., 

diversification into non-petroleum-based products could be a motivation) the country is investing in 

the enhancement of its future diversification and upgrading potential.  

Overall, for both internal and external capabilities, we have seen that there is considerable scope for 

upgrading of internal and external capabilities, that is, there is a gap vis-à-vis Turkey that helps to 

define the gap between what countries have achieved and what they should be able to achieve. 

Indeed, we were able to quantify the gap across different capabilities. If they are able to close this 

gap, they should also be able to accomplish a performance closer to that of the leading country Turkey. 

However, we were silent on how this gap can be closed and we devote next section to a policy 

discussion to address this matter.  

The ensuing discussion is closely linked to the following section on the capacity to upgrade capabilities 

(gap analysis), because it is through policies that encourage capacity upgrading that diversification and 

upgrading of output and exports is supported. The previously used examples related to internal 

capabilities such as human and physical capital, and to external capabilities such as infrastructure and 

innovation systems. These may be termed policy areas for the consideration of policymakers. The 

discussion here will focus on examples of policies that may trigger investment in the capabilities that 

support diversification and upgrading.  

While we will discuss policies one by one, it is unfortunately not that simple. For instance, the 

sequencing of policies has an impact on the outcome, as does the policy mix. We will not discuss these 

general topics here (for a discussion, see the EQuIP tool on industrial strategy and policy design), but 

it should be borne in mind throughout this section.  

Furthermore, as already explained, we will not be able to quantify the effects of the proposed policies, 

only point out an expected direction. Quantification requires a deeper analysis involving statistical 

methods in order to derive necessary elasticities and multipliers. For example, if a policymaker invests 

USD10 million in innovation, what will be the return be within a defined timeframe? And this 

investment should probably be compared with alternatives such as a vocational programme for young 

workers, or an expansion of the access to broadband. Moreover, all this information is highly context-

specific in that these elasticities and multipliers differ across stages of development, countries and 

time. For example, political distortions are among several factors that differ across space and time 

(e.g., Canen and Wantchekon, 2022). 

We are interested in policies that have a bearing on either the ability to produce a more diverse mix 

of products and services, or a basket that is more sophisticated and thus generate higher value, or 

both. For clarity, we will separate policies for diversification from those of upgrading. In reality, this 

separation of policies matters more in terms of spreading risks by engaging in what we call adjacent 

activities based on not-too-distant technologies. When diversification involves producing more 
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technologically sophisticated products or services, we argue that upgrading policies apply for 

diversification as well.  

We have argued that some of these policies are related to internal and external capabilities. 

Oftentimes, this involves policies that shift activities towards more technologically sophisticated 

activities, with perhaps the simplest to comprehend being a shift out of agriculture into 

manufacturing, or a shift from low- to medium-tech production techniques within agriculture or 

manufacturing. This is indeed akin to policies for structural transformation.  

One group of policies could include carrot-type measures such as subsidies for certain activities or 

products, for example innovation activities, especially with positive externalities and spillovers, or 

those with many sectoral linkages. A second group of policies refers to stick-type of measures such as 

regulation against activities that carry negative externalities (e.g., pollution) that would force 

producers to adopt cleaner technologies and/or shift to activities with less or no negative externalities. 

More specifically, we could consider upgrading towards cleaner production techniques (process 

upgrading) or diversification towards products with less pollution content (product upgrading). An 

example is the shift towards the production of electric vehicles, which contain sophisticated 

technology, but where the engine is less polluting than a combustion engine.  

As previously said, we will allow more space for policies that support investment in internal and 

external capabilities, since we believe these (policies) promise to deliver both diversification and 

upgrading. However, the reader will recall that the list of potential external capabilities is close to 

endless, and we will therefore confine ourselves to capabilities for technological upgrading. The 

discussion of other types of upgrading, for example to achieve cleaner production, we leave to the 

environmental tool to dwell on.  

 

 

As already said in the introduction, we look at diversification as an indicator as a means of reducing 

risk rather than a policy objective, with the policy focus being on upgrading. We shall focus on policies 

that further emphasize and deepen the existing set of capabilities. This is to avoid specialization in a 

few goods only, which would render the country subject to more risk compared with a situation where 

there are several active industries. Perhaps the most obvious example is that countries tend to 

maintain agricultural activities even though they may not possess comparative advantage in such 

activities. The reason for this is well known, i.e., to maintain self-sufficiency in food production in the 

case of armed conflict, for example. However, this might be considered a combination of strategy and 

agricultural policy. 

Therefore, we will consider a more general example that holds within manufacturing, namely 

diversification into activities where, technologically, the country potentially has a comparative 

advantage. We will focus on two policy areas related to internal capabilities (human capital and 

physical capital), and one external capability (innovation systems). In particular, we will focus on 

policies that deepen human and physical capital in order to allow for a movement towards new 

activities that are similar (related) to existing ones, and policies that target a particular innovation 

system (e.g., the automotive innovation system) and not necessarily innovation systems in general. 

Regarding human capital deepening, we may consider vocational training programmes in industries 

technologically related to the ongoing activities. Also, subsidies could be another suitable policy to 

encourage the deepening of existing skills. The automotive industry has several layers – tiers – related 
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to assembly, intermediates consisting of multiple parts, and individual parts. Thus, the industry lends 

itself to diversification into related activities. Another example could be the garment and textile 

industry, where clothes production could be extended to fabrics for the interior of vehicles. The type 

of skills required for these activities may not differ considerably compared to diversification into vastly 

different activities.  

Instead of enticing any foreign direct investment (FDI), investment promotion agencies (IPAs) should 

design programmes that target particular types of FDI, i.e., and continuing on the foregoing examples, 

that favour FDI in automotive and/or garments and textiles. This can be compared with FDI policies 

that seek to transfer more sophisticated technologies than the existing ones to allow for upgrading. 

Similarly, domestic investment policies such as subsidies could be given for investment in physical 

capital intended for related activities. For example, the same type of machines and equipment used 

for clothes production may be relevant for other types of fabrics. See also EQuIP tool 4 on global value 

chains for discussions on FDI. 

Innovation policy could be designed such that any innovation is encouraged, or that particular 

innovations are targeted. In this case, we are more interested in the latter. If we keep with the 

examples of the automotive industry as well as that of garments and textiles, we would be interested 

in supporting firms’ innovation activities in those industries. Thus, policymakers will selectively target 

such firms by extending R&D support in various forms, establishing technology transfer offices for 

those broad industries, and strengthening systems linkages between the actors that make up those 

innovation systems. Apart from sector-focused innovation systems, one could also think of targeted 

support to those technology innovation systems that pertain to those sectors and their adjacent 

activities that approximately fall within the same class of technologies.  

Figure 40 succinctly summarises the above discussion and illustrates the path from strategy through 

policy areas all the way to examples of policy instruments.  
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Figure 40: Policies for diversification 

 

  



 94 

 

Perhaps the simplest way to think of policies speaking to capabilities is to start from a production 

framework. We know from economic theory that policies that increase the volume of production 

factors and their quality, as well as their level of technology, will increase output and productivity. The 

introduction of better technologies, either disembodied or embodied in capital input, will help to 

enhance capabilities. Some of these policies will induce firms to invest in internal capabilities, while 

others will create conditions or the economic environment in such a way that behaviour changes.  

In such a framework, it is useful to think of two parts: production factors and technology. One set of 

policies would thus look into ways to enhance the quality of the workforce. For example, firms with a 

more skilled workforce stand a better chance of expanding into new product and services areas or 

create an environment that encourages labour involvement in product process upgrading. Such 

policies could range from design of the educational system to provision of skills and vocational 

training, but should also include health policy, inter alia. Different stages of development imply 

variation in demand for human capital, where relatively basic human capital would go a relatively long 

way in a least-developed country (LDC), while countries that are embarking on digitalisation require 

relatively advanced human capital.  

Investment policies are imperative for the accumulation and upgrading of machines and equipment. 

Some of these will focus on making domestic investment attractive and could even involve changing 

accounting rules (e.g., shortening of depreciation periods) or an aggressive policy to keep interest 

rates low. Rapid capital deepening often implies enhanced quality and sophistication of the stock of 

machines and equipment, e.g., computers may be upgraded every third year instead of every fifth, 

with the help of accelerated accounting rules. Indeed, much of technological progress (upgrading) 

involves enhancing the technology embodied in machines and equipment. 

Policy to attract FDI would typically involve strengthening of institutions such as IPAs, provision of 

grace periods and generous tax rules, inter alia. Countries that are able to entice quality FDI inflows 

are likely to see positive externalities including technology spillovers onto local industry, as well as 

linkages with other sectors of the economy. These, in turn, may spur cross-fertilization and ideas 

exchange in support of diversification and upgrading. 

In relatively advanced economies, there is an increasing role of intangible assets and policy should 

seek to encourage investment in assets such as (big) data, software and branding. While the demand 

for intangible assets itself is a sign of advancement, a higher input content of such assets allow for an 

expanded array of product and services opportunities. In addition, adoption of the internet of things 

and use of big data allows for the adoption of enhanced production processes. It would also allow 

countries to meet the performance requirements to enter high-income markets. 

In contrast to embodied technology, technological progress of the disembodied type (e.g., how to best 

combine capital and labour or how to best organise the factory floor so that workers do not run into 

each other) may not be as straightforward. New growth theory typically emphasizes the role of human 

capital and innovation, the latter often represented by R&D. The effects chain usually runs from R&D 

to innovation to TFP44. However, we can also think of R&D as representing all innovation activities (or 

rather invention activities) and innovation to be the expansion of the national system of innovation 

(or any other system of innovation). Thus, we can immediately see that both research and innovation 

                                                           

44 The CDM-model (Crepón, Duguet and Mairesse, 1998) is a good example of the thinking. 
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policy play a significant role for development. In fact, such policies help support domestic creation, 

and acquisition and adoption of capital input, organizational and business models, and ideas and 

know-how from abroad, it increases the absorptive capacity of firms, promotes cooperation between 

the various actors that make up the economic system, and much more. Complementary to all of this 

is accumulation of human capital. The end product of investment in technology could be both greater 

possibilities to diversify the product and services range and to increase the technology-content of the 

same, especially products.  

Complementary to policies that enhance internal capabilities are those focusing on external 

capabilities. The latter largely act as a supportive mechanism to production and domestic and foreign 

sales. External capabilities that are not adequately provided implies shortages of such supply and they 

can quickly become significant production bottlenecks. For example, the importance of ensuring 

infrastructure to bring products to the market, as already discussed above.  

We will discuss a few policies that can help in this regard. Policy to increase investment in physical 

capital may malfunction if, for example, the energy infrastructure is so poor that the lifetime of 

machines and equipment is significantly crippled. For example, unstable supply of electricity causes 

damage to machines. Another aspect concerns the need for policy coordination, where, for example, 

investment will take place only if an airport is built, and the airport is constructed only if firms invest. 

This may be generalised in the sense that one could ask whether infrastructure should be built in 

response to demand or in anticipation of future demand? A third example is provision of adequate 

digital infrastructure, which is needed for firms to dare invest in digitalisation. A final example is 

related to the quality of institutions, where, for example, unclear rules and norms or weak property 

rights tend to deter investment. 

To continue the link with the above examples, another set of policies refer to innovation, not only in 

terms of supporting firms’ own investment in such activities, but perhaps more importantly on how 

to ensure that the various innovation systems45 are in line with demanded services. For example, 

innovative firms want to commercialise their products and services as fast as possible, but if the 

innovation system has weak property right agencies or weak linkages between the private sector and 

those actors responsible for supporting commercialisation, firms may be deterred from spending 

resources on innovation. This, in turn, may reduce the rate of diversification and upgrading. Another 

example concerns technology transfer, which in many countries is aided by well-functioning 

technology transfer offices (TTOs). Again, if this part of the innovation system is weak, technology 

upgrading will be slower compared with a situation with well-functioning and well-connected TTOs.    

We summarise the policy discussion in Figure 41, where we link examples of policy areas, policies and 

policy instruments with the overall (fictitious) national development goal, economic policies, and 

industrial policy in particular. The second row shows that it is not only industrial policy that is active 

here, but also labour market policy. The direct policy focus is on internal and external capabilities as a 

means to achieve diversification and upgrading. To accomplish that, policy support is directed at 

innovation, infrastructure and capital deepening (physical and human capital accumulation).  

The bottom row highlights examples of policy instruments that may be designed to this end. 

 

                                                           

45 We use plural here to indicate that there are several innovation systems at play simultaneously. For example, there are 
systems at international, regional, and national levels. Moreover, every industrial sector is likely to have its own 
technological specificities and thus their own system of innovation. 
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Figure 41: Policies for Upgrading 

 

 

This is admittedly an inexhaustive discussion of examples of policies that speak to both diversification 

and upgrading. However, it is our hope that policymakers and analysts alike understand how one could 

think in terms of policy design and formulation to spur diversification and upgrading of production 

activities and capabilities, all of which are crucial ingredients in and positively correlated with 

economic development.  
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5 Links to other EQuIP tools 

The framework we have considered above has focused on diversification and upgrading seen from the 

output and input lenses. There are important links between this framework and several of the other 

EQuIP tools. 

Tool 1 focuses on structural change and productivity, which are related to diversification and 

upgrading. For example, technology upgrading leads to higher productivity, which helps to trigger 

structural change. Furthermore, structural change involving reallocation of activities across sectors at 

the macro level will show up as a higher rate of diversification, inter alia, although there is a limit to 

such diversification for growth and productivity.46 Structural change relating to sectoral deepening 

such as moving from low- to medium-tech production technology within a sector, will also be reflected 

in terms of technology upgrading.    

Several of the diversification indicators are based on aspects of international trade, which is handled 

in Tool 2 and where performance is gauged through both exports and imports. A few indicators of 

diversification also relate to production and the production structure and its change over time, i.e., 

Tool 1. In both Tools, and as in the case of Tool 3, upgrading of capabilities are central themes for 

policy action. Hence, the policy discussion in Tool 3 does not differ significantly from those in Tools 1 

and 2. 

Firms that are able to upgrade will stand a better chance to participate and upgrade within regional 

and global value chains (Tool 4). A higher degree of diversification also implies that the probability of 

participating in more and various value chains increases. However, it is not unlikely that causality could 

run in the other direction as well. For instance, in a value chain dominated by a large FDI, which 

effectively steers demand in the supply side of the chain (from the FDI perspective), suppliers could 

be urged to provide a more diversified set of products or services, or inputs with a higher content of 

technology. To remain competitive in the value chain, suppliers would thus need to diversify and/or 

upgrade their supply. 

There is also a connection with the climate change and green industry (Tool 7). For example, the act 

of product upgrading, if done smartly, should consider greener technologies and techniques. Causality 

is likely to be bi-directional, since diversification and upgrading go hand-in-hand with overall economic 

development and productivity growth, and therefore relatively productive firms have higher 

probability to overcome the costs involved in investment in, for example, abatement technologies. In 

this tool, we have only in a superficial manner touched upon the environment, but it is not 

inconceivable to consider “environment-friendliness-content” as a form of upgrading. We leave that 

to future vintages of EQuIP to consider. 

The tool on employment (Tool 5) not only looks at employment data per se, but also, to same extent, 

the skill content. This is the same aspect that we considered important for improving the internal 

capabilities crucial for both diversification and upgrading. Policies addressed in that tool, therefore, 

should be equally relevant for the context covered in the present tool. One could also adopt a longer-

term perspective, where diversification and upgrading are associated with higher productivity and 

                                                           

46 For example, in general a shift of activities from manufacturing (relatively capital- and technology-intense) to services 
(often relatively labour-intensive), everything else equal, would imply a shift in the direction of relatively low productivity 
and thus structural change and diversification would be (mathematically) associated with lower productivity than before the 
shift. 



 98 

growth, and thus to increased labour demand and employment, which provides yet another link 

between the two tools. 

Finally, a crucial dimension of upgrading concerns technology. Firms that are able to invest in 

increasingly advanced technologies will be the ones that are most able to diversify their output and 

export baskets. In the capabilities and policy discussion, we explicitly referred to need to invest in an 

enhanced digitalisation infrastructure, something which Tool 8 on digitalisation and Industry 4.0 

dwells on.  
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6 Possible extensions 

In this tool we have essentially used diversification indicators that are based on concentration metrics 

such as the inverse Herfindahl-Hirschman index (HHI). In this spirit, an obvious extension would be to 

employ the Gini coefficient. Contrary to HHI and the Gini coefficient, the Shannon entropy (originating 

in Information Theory) is originally directly based on the idea of diversity and accordingly is referred 

to as Shannon’s diversity index. The entropy measure has an interesting mathematical property the 

other metrics lack. Entropy is a decomposable indicator, that is, the overall diversity indication 

provided, can be decomposed into diversity within subgroups and between subgroups.  

The entropy measure comes in handy in case of high granularity of product definitions (over 5,000 

products at the HS6 resolution), which might imply there is too much information to grasp. For an 

intuitive illustration, consider that there are N products, where N1 are produced by subsector 1, N2 by 

subsector 2 and N3 by subsector 3. The entropy measure would give us an indication of the overall 

export diversity of the country on the basis of the respective shares of each N products in the export 

portfolio of the country. Let us call this ET. We can also apply the entropy formula on each subsector 

m separately, on the basis of the respective shares of each Nm products in the export portfolio of 

subsector m, in order to see the extent to which sector m is diversified. Let us call each ERm. Finally, 

we can see each sector as a separate entity unrelated to the other two and compute entropy on the 

basis of the three shares N1/N, N2/N and N3/N. This last metric, which we refer to as EU indicates the 

extent of diversification over the three sectors. These entropy-based metrics has the nice (additive) 

property that ET = EU + (N1/N)ER1 + (N2/N)ER2 + (N3/N)ER3 

Thus, the total diversification of the country is the sum of the between sector diversity (referred to by 

Frenken et al (2007) as ‘unrelated variety’) plus a share-weighted average of the three within sector 

diversities (referred to as ‘related variety’). This decomposition gives a good idea of the overall extent 

of export diversity and how that diversity comes about, that is, to what extent the export portfolio ET 

is due to related diversification and to what extent due to unrelated diversification.47 This within- 

between decomposition can also be considered on other groupings of the products, such as diversity 

within and between subsectors or the various BEC (i.e., functional) categories.          

We could also consider extending diversification into the number of trading partners. Questions asked 

for this metric are simple and include: How many different countries import the products of a given 

country? How many different countries provide the given country with the products it needs?  

However, one may also be interested in learning whether the country stuck with the same set of 

trading partners with the same weights over extended periods of time? Generally, it can be argued 

that having several trading partners reduces risk and volatility.  

To answer the first two types of questions, we could employ entropy-based indicators, but would need 

to create dynamic indicators buyer and supplier turnover. An example of this combined 

entropy/turnover approach applied on global energy commodities markets, in the specific context of 

energy security, can be found in Sutrisino et al, 2000. 

A third extension concerns adding another dimension to the subsector and BEC classification, which 

is also relevant for upgrading. In the upgrading discussion we resorted to using a simple technology 

                                                           

47 Related diversity is an indication of the extent to which the country benefits from Marshallian externalities (i.e., within-
subsector knowledge spillovers) while unrelated variety is an indication of the potential for Jacobian externalities (i.e., 
upgrading potential by recombinant innovation). 
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classification, namely, the OECD one. However, that rather crude classification could be extended in 

at least two ways: the so-called Lall categories (Lall, 2000) and Keith Pavitt (Pavitt, 1984). The Lall 

categories, in line with Figure 13, consider all traded products to be classified into three categories 

(primary products, manufactured products and other transactions), with the middle category (i.e., 

manufactured products) being further divided into 4 categories according to the underlying 

technological intensity (resource-based, low-tech, medium-tech and high-tech): 

 

Figure 42: The basic Lall decomposition of products 

 
Source :  La ll  (2000).   

 

In total, the Lall taxonomy classifies all exported products into 6 categories. For the particular purposes 

of Tool 3, the most interesting categories are the 4-way breakdown of the manufactured products, 

however, for completeness, we consider all 6 categories.  

The second alternative technology classification is due to Keith Pavitt (Pavitt, 1984), which is based on 

a notion of sources of technology, requirements of the users, and appropriability regime. In this sense, 

we can consider four categories of firms:  

1. Supplier-dominated, which rely on sources of innovation external to the firm (e.g., the 

textiles industry). 

2. Scale-intensive, where sources of innovation may be both internal and external to the firm 

with a medium-level of appropriability (e.g., the automotive sector). 

3. Specialized suppliers, where there is a high level of appropriability because of the tacit 

nature of the knowledge (e.g., high-tech instruments and machinery). 

4. Science-based, which rely on R&D from both in-house sources and university research (e.g., 

pharmaceuticals and electronics). These firms tend to drive product and process innovation 

and thus have a high degree of appropriability from patents, secrecy, and tacit know-how. 
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We have argued that technological progress is an important form of upgrading of capabilities. 

Unfortunately, there is no acceptable common indicator of technology. Mainstream economists tend 

to resort to TFP (or multi-factor productivity, MFP, as used by the OECD) as a catch-all technology 

indicator, knowing that it is only a parable. We have done the same in this tool, mainly because all 

those middle- and high-income developing countries that aspire to become members of the OECD will 

have to learn and systematize TFP computation.  

However, there are a number of challenges in calculating TFP growth. The most debated one across 

groups of economists refers to the interpretation, which ranges from technological progress to being 

a parable and even to a measure of our ignorance (see Hulten, 2001, for an elaboration of its 

interpretation). The confusion is mainly due to the fact that many approaches to its measurement 

makes use of the residual that emerges when the growth of production factors labour and various 

forms of capital have been accounted for. The OECD is using growth accounting to back out TFP and 

most regression-based approaches would do the same. But there are other approaches, such as the 

Data Envelopment Analysis, from which a Malmquist TFP index can be derived and which in its 

simplest form consists of two parts: the shift of the technology frontier—technological progress—and 

the catching up of a country to the technology frontier—change in technical efficiency. This measure 

appears to be much closer to a technology interpretation than is the residual. Nonetheless, all 

approaches share the same challenge that whatever is not accounted for, ends up as TFP.48   

Even if an interpretation such as technology is applied, there are numerous ways to specify the 

production function and its functional form, a plethora of econometric methods and approaches to 

measuring, for example, capital input, all of which give rise to variation in TFP. Isaksson, Shang and 

Sickles (2020) have recently devised an approach to choose between different paths and come up with 

“consensus”, or average measure of TFP. 

If policymakers decide to include TFP in their training, there is one important item to pay attention to 

for sectoral measurement: the value added production function is no longer appropriate and should 

be replaced by the gross output version, where the former is a subset of the latter. On the output side, 

value added is replaced by gross output, while on the input side intermediate inputs need to be added. 

A standard version would include materials (M), energy (E) and services (S), adding to capital (K) and 

labour (L)—this is the so-called KLEMS production function. The main impact on the training is the 

need to look for data on EMS. 

Another important capability is human capital. Barro-Lee (2013) types of educational attainment 

indicators of human capital are probably the most commonly used in the literature. But one can also 

consider several other types of indicators. For example, Isaksson (2015) is suggesting a human capital 

indicator that adds some measure of health status to that of education. Moreover, experience is 

another important dimension to consider. Also, it is well known that education is an imperfect 

measure of capabilities and therefore it might be wise to consider some kind of skill-unskilled ratio 

instead. The main disadvantage of these extensions relates to data availability at sector and 

subsectoral levels, but NSOs in many developing countries do collect detailed workforce data and can 

include human capital in that work. Data on wages are collected by all NSOs in industrial censuses and 

surveys. Theoretically, wages should reflect labour productivity levels, which in turn should reflect 

human capital. However, for many reasons this relation is imperfect (e.g., trade unions can put upward 

                                                           

48 Such factors, for example, may include capital and capacity utilization, quality improvement of both capital and labor, and 
mismeasurement.  
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pressure on wages unrelated to the productivity of workers), putting wages into question as an 

indicator of human capital, especially across countries.    

Capital intensity is another key capability. So far, we have treated labour and capital inputs as 

aggregates. However, it is possible to decompose labour by dimensions such as gender, age, skill level, 

and so on, all of which have policy implications. A similar reasoning holds for capital input, where 

different types of capital such as ICT and machines have different depreciation rates, prices and asset 

lives, which also have policy implications. Of course, the demand on data might be overwhelming. 

Regarding capital, there are many different ways to compute capital stock and actually, what we are 

interested in is the flow of capital services, which imposes further data requirements on NSOs. To 

circumvent this last challenge, capital services are often assumed to be proportional to the capital 

stock.  

An important category of capital recently introduced by economists is that of intangible capital.49 

These include items such as R&D, software, mineral exploration, brand name, design, and similar 

“hard-to-measure” items. We mention this because hitherto it is something that has been left out of 

the production framework and its introduction has meant a reduction in the size of TFP, or technology. 

These items to a large extent belong to manufacturing, but so does technology (TFP), so it is not 

obvious how the contribution of manufacturing or structural transformation is affected by this 

redistribution within the production framework.   

 
  

                                                           

49 Corrado, Hulten and Sichel (2009) 
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Annex 

A.1 A simple calculation of capital stock 

There are several different ways of calculating capital input and the OECD has developed a manual 

devoted to this topic (OECD, 2009). Here we will demonstrate the method applied by most empirical 

economists.  

National Statistical Offices (NSOs) around the world collect data on gross capital formation and gross 

fixed capital formation50 (gross investment) in current prices, in the best case by asset type and with 

appropriate deflators, and by sectors. While NSOs in industrialized countries are able to provide 

detailed capital input data, in most developing countries this is not always the case.51  

When detailed data are lacking, the analyst will have to resort to assumptions and approximations. 

For example, very often the only available deflator available is the one for MVA and this is then used 

to transform the investment series into one based on constant prices. Another example is that often 

we are only provided an aggregate measure of investment that lumps together different types of 

assets and sectors. In that case it is very difficult to compute sectoral capital stocks without brave 

assumptions about, for example, sectoral MVA shares and their relation with sectoral investment.  

Nonetheless, with an investment series in constant prices and a depreciation rate δ (rate of decay or 

rate of deterioration52), there is enough information to calculate what is called the productive stock 

of capital. Why productive? Because over time, due to decay, machines deliver less services and a 

given stock becomes less productive. Table 29 lists the indicator and its components. 

 

Table 29: Capital stock 

Indicator Variable Source 

Capital stock* 

Gross (fixed) capital formation NSO, UNIDO, UN or WDI 

Depreciation rate NSO or by assumption 

 

Using the Perpetual Inventory Method, we can write the productive capital stock as: 

𝐾𝑡 = 𝐼𝑡−1 + (1 − 𝛿)𝐼𝑡−2 + (1 − 𝛿)2𝐼𝑡−3 … = ∑(1 − 𝛿)𝛾𝐼𝑡−𝛾−1

∞

𝛾=0

,  

which is equal to the total volume of services obtained from this asset. If we further assume that for 

each period δ is constant, geometric depreciation, assets will last forever but their services will 

approach zero without ever truly reaching zero, we arrive at the simple standard formula commonly 

used: 

𝐾𝑡 = 𝐼𝑡−1 + (1 − 𝛿)𝐾𝑡−1.  

                                                           

50 The difference between the two is that the former accounts for changes in inventory. 

51 UNIDO provides technical assistance to NSOs in developing countries to help them build their capacity to collect detailed 
data.  

52 This is not to be confused with the accounting view of depreciation. 
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The “only” thing left now is to determine or estimate δ, and to estimate the starting stock of capital, 

K0. For the depreciation rate, δ, it is often assumed to be around 6 percent and variation around this 

figure does not have any major impact. The initial capital stock, K0, sometimes is assumed to be the 

accumulation of ten years of investment (data which are lost rendering the time series shorter by ten 

years). To avoid loss of data, economists make assumptions about the first year of data, e.g., steady-

state assumptions, and that becomes K0. The advantage is that it saves on data, while the main 

disadvantage is that it is difficult to know if that particular year is well represented by a steady-state 

assumption. OECD (2009) discusses different ways of computing δ and K0. 

Before closing this section, it is important to understand an implicit assumption here, namely, that it 

is assumed that the volume of services can be proxied by, or is proportional to, the stock of capital. 

This is far from obvious, but the “cost” in terms of data requirement, assumption, and effort of 

calculating the necessary user cost of capital may be prohibitive in most developing countries.  

 

A2. Manufacturing subsectors  

The following two tables list the 2-digit manufacturing subsectors according to ISIC revision 3.1 as well 

as revision 4. They also show how their technological intensity is classified according to UNIDO (2010). 

ISIC 2-digit, revision 3.1 

ISIC Industry/subsector/activity description Technology intensity 

15 Manufacture of food products and beverages Low tech 

16 Manufacture of tobacco products Low tech 

17 Manufacture of textiles Low tech 

18 Manufacture of wearing apparel; dressing and dyeing of fur Low tech 

19 
Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, 
harness, and footwear 

Low tech 

20 
Manufacture of wood and of products of wood and cork, except furniture; 
manufacture of articles of straw and plaiting materials 

Low tech 

21 Manufacture of paper and paper products Low tech 

22 Publishing, printing, and reproduction of recorded media Low tech 

23 Manufacture of coke, refined petroleum products and nuclear fuel Medium tech 

24 Manufacture of chemicals and chemical products Medium-high and high tech 

25 Manufacture of rubber and plastics products Medium tech 

26 Manufacture of other non-metallic mineral products Medium tech 

27 Manufacture of basic metals Medium tech 

28 Manufacture of fabricated metal products, except machinery and equipment Medium tech 

29 Manufacture of machinery and equipment n.e.c. Medium-high and high tech 

30 Manufacture of office, accounting, and computing machinery Medium-high and high tech 

31 Manufacture of electrical machinery and apparatus n.e.c. Medium-high and high tech 
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32 Manufacture of radio, television and communication equipment and apparatus Medium-high and high tech 

33 Manufacture of medical, precision, and optical instruments, watches and clocks Medium-high and high tech 

34 Manufacture of motor vehicles, trailers, and semi-trailers Medium-high and high tech 

35 Manufacture of other transport equipment Medium-high and high tech 

36 Manufacture of furniture; manufacturing n.e.c. Medium-high and high tech 

 

ISIC 2-digit, revision 4 

ISIC Industry/subsector/activity description (short) Technology intensity 

10 Food products Low tech 

11 Beverages Low tech 

12 Tobacco Low tech 

13 Textiles Low tech 

14 Wearing apparel Low tech 

15 Leather Low tech 

16 Wood and wood products Low tech 

17 Paper Low tech 

18 Printing Low tech 

19 Coke and refined petrol Low tech 

20 Chemicals Medium-high and high tech 

21 Pharmaceuticals Medium-high and high tech 

22 Rubber and plastics Medium tech 

23 Non-metallic minerals Medium tech 

24 Basic metals Medium tech 

25 Fabricated metals Medium-high and high tech 

26 Computer, electronics, optical Medium-high and high tech 

27 Electrical equipment Medium-high and high tech 

28 Other machinery and equipment Medium-high and high tech 

29 Motor vehicles Medium-high and high tech 

30 Other transport equipment Medium-high and high tech 

31 Furniture Low tech 

32 Other manufacturing Medium tech 

33 Repair and install. of machinery and equipment Medium tech 
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A3. Trade data, practical tips  

As Error! Reference source not found. highlights, the main data source for trade data is the UN 

COMTRADE data. Questions the practitioner will ask include: 

 Where can I download data? 

 Which level of detail do I need? Which classification should I use? 

 How can I translate trade data from one classification to another (e.g., HS to ISIC or HS to BEC) 

The following gives answers to these questions.  

If the analyst does not have priority access to COMTRADE, which most people will not, they need to 

download data from some platform as a normal user. The best option for most users is the World 

Bank’s WITS database, which requires registration but is free of charge. The interface is relatively easy 

to use and only requires the user to choose the reporter countries, the partner countries, years, type 

of flows (exports, imports) as well as the goods they are interested in.  

Before they can do so, they need to choose a classification. With the exception of data on the (2-digit 

ISIC) subsector level, all indicators presented in this tool start with HS 6-digit data as their starting 

point. 6-digit data is the most disaggregated data that can easily be aggregated and translated into 

other classifications. In this sense, the analyst is encouraged to download HS 6-digit data. The revision 

mostly reflects the start year from which the data is available. HS12, for example, starts in 2012. Some 

databases also label them HS2, HS3 or HS4 which again refers to different revisions with different start 

dates.  

While 6-digit data is the most detailed it has two potential drawbacks. First, it results in lots of data 

points since there are almost 200 trading countries and 5,200 different products for each year. To 

reduce the amount of information and to make sure data can still be opened in MS Excel, the analyst 

might need to restrict their queries. They might choose fewer countries, fewer products or fewer 

years. Second, particular goods are sometimes confidential and not reported at this level of detail. 

Sometimes, the analyst will miss exports when only looking at 6-digit goods or aggregating them. For 

this reason, it is a good check to also look at more aggregated 4-digit or 2-digit HS goods (see for 

example the graphs from the Harvard Complexity Atlas). Oil (petrol) is often not reported in 6-digits.  

Once all raw data are downloaded, the analyst can also translate from HS to other classifications such 

as ISIC or BEC revision 5. For this, they need to use correspondence or concordance tables that are 

available on WITS or UN Statistics to name two. This tool and the GVC tool use BEC revision 5 which 

might still not be incorporated in platforms such as WITS when the analyst reads this tool. For this 

reason, they need to download the BEC correspondence table from its own subpage on the UN 

Statistics website.  

For more technically versed users, the more effective way to analyse trade data, is to use statistics 

software such as R or Stata. The BACI trade dataset from CEPII is an alternative that also uses 

COMTRADE as the basis but performs some data cleaning (see Gaulier & Zignago, 2010). This ensures 

that exports from country A to country B show the same value as the imports done by country B 

sourced from country A. This is not necessarily the case in base COMTRADE for various reasons. For 

some applications (outside of this tool), this harmonization is necessary. However, the BACI dataset 

cannot be opened in Excel but needs to be loaded into statistics software. The analysis shown in this 

tool can still be replicated using COMTRADE data but might give slightly different results.  
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A4. Economic Complexity and Product Space  

There is an increasing interest in the issue of economic complexity and product space among 

policymakers. However, for several reasons we refrain from making this part and parcel of EQuiP. 

Firstly, both the Harvard and MIT websites are great tools that can be readily used by practitioners, 

although to fully understand what one is doing requires significant background information and 

knowledge of economic theory. Secondly, the literature builds on some fairly strong assumptions, 

especially the ability to draw inferences from trade data for the structure of the whole economy. In 

the main text, we have already questioned this assumption and, accordingly, some of its merits for 

policymaking. Thirdly, as alluded to in the first point, it is our feeling that a strong economic 

background would be helpful to fully utilize this literature and to avoid pitfalls. Unfortunately, it is not 

possible for EQuIP trainers to teach economic theory to a sufficient extent.53  

The indicators used in the main text have drawn on two key assumptions on the nature of product 

relatedness54 and sophistication: firstly, existing product classifications (over subsectors and BEC) set 

agreeable boundaries to define the relatedness between products and, secondly, that the uniqueness 

of a product (measured in relation to the number of countries that do not have comparative advantage 

in the product) sufficiently indicates the sophistication of a product, and thus the relative difficulty of 

building up the underlying capabilities. 

The emerging literatures referred to as ‘economic complexity’ and the ‘product space’ (see Hidalgo et 

al, 2009, 2007) suggest alternatives to these assumptions. The latter literature, on the basis of a purely 

data-driven approach, defines product relatedness as a matter of the extent to which products co-

appear in the export portfolios of countries. The relatedness structure that emerges out of this 

approach is not radically different from the structure implied by the boundaries of existing product 

taxonomies.  

Also, in their characterization of product sophistication (and the underlying capabilities) these strands 

of literature go a step further than merely considering ubiquity. They observe that relatively less 

ubiquitous products tend to be exported (with RCA>1) by countries that are relatively more diversified, 

which also happen to be the relatively more developed ones (measured in terms of GDP per capita). 

Accordingly, the sophistication indicators that emerge out of some highly data-driven (unsupervised 

machine learning) algorithms are different than the merely ubiquity-based ones covered above. 

In order to use these methods, it is necessary to create a measure of both product and economic (i.e., 

country level) complexity, with Hidalgo and Hausmann (2009) using the so-called method of 

reflections. The approach involves considering trade data as a network connecting two mutually 

exclusive sets—the set of countries and the set of products that they export with revealed 

                                                           

53 Additional critiques of this approach include the reliance on gross export values rather than value added exports, which 
can inflate the complexity levels of assemblers in GVCs, and the fact that while developing a metric of the economic 
complexity of a country (implicitly measuring the level of capabilities of a country) the approach is silent on what those 
capabilities are, which can be limiting from a policy perspective. 

54 Upgrading is facilitated and is made gradually if products are related. For example, shifting from pencils to pen is a small 
upgrade. Upgrading based on products that are unrelated, now for the sake of argument, could be shifting from bicycles to 
shipbuilding, indeed a large step akin to leapfrogging. Upgrading is obviously much harder when products are unrelated, and 
this helps to inform on the policy space available to policymakers (along with several other factors involved in defining the 
policy space). Given the existing capabilities the policymaker will have to decide what type of upgrading is possible. Likewise, 
given a chosen upgrading path, the policymaker will need to design policies that upgrade capabilities accordingly for that 
path to be realized.  
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comparative advantage. Using the concepts of diversification (i.e., number of products exported with 

RCA) and ubiquity (i.e., uniqueness of products exported), as defined above, to capture the complexity 

of a country and product, respectively, the approach involves an iterative procedure to develop an 

index of product complexity and an index of economic complexity. Underlying the approach is the idea 

that a country that is more diversified is more complex than a country that is less diversified, and a 

product that is produced by fewer countries (less ubiquitous) is more complex than a product that is 

exported by more countries (more ubiquitous). As such, a country can produce and export a particular 

product only if it possesses the necessary and specific capabilities (labour skills, institutions, 

machinery, public inputs, tradable inputs, etc.), while a product that is less ubiquitous requires more 

exclusive capabilities. The concepts of product and economic complexity are thus inter-connected, 

with complexity being associated with the set of capabilities required by a product (product 

complexity) or with the set of capabilities that are available to an economy (economic complexity). 

Products highly ranked in the product complexity scale are the products that developing countries can 

aspire to export. Exporting these products will require countries to develop the necessary production 

capabilities because products with high product complexity require advanced capabilities. This is what 

the study calls upgrading, with existing evidence suggesting that there is a statistical relationship 

between moving into more complex products and rates of economic growth.  

Rather than devote effort in providing a thorough understanding of the complexity literature, in this 

appendix we highlight some of the data and visualisations that are available in the Harvard Atlas of 

Economic Complexity and how they can be used by the analyst to complement the indicators 

discussed above.55 To do this we use the example of Egypt.  

 

Figure A1: Complexity of Egypt’s Exports in 2019 

 
Source:  Harvard Atlas of  Economic Complex ity  

                                                           

55 The data can be found at: https://atlas.cid.harvard.edu/. A competitor to the Harvard Atlas is the Observatory of Economic 
Complexity (https://oec.world/en/home-a). 

https://atlas.cid.harvard.edu/
https://oec.world/en/home-a
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Figure A1 reports information on the complexity of Egypt’s export basket in 2019. Green colours 

indicate that the product is above average complexity, while the brown colours indicate below average 

complexity. The size of the rectangles for the individual products captures the share of the product in 

the overall export basket.56 The figure reveals that the products that account for a high share of 

exports tend to be of relatively low complexity, with relatively few products having above average 

complexity and these products tending to account for a small share of overall exports. As such, the 

overall level of complexity is -0.15, which is somewhat below the average level of complexity. 

Figure A2 reports information on the dynamics of exports over the period 2014-2019, with the x-axis 

reporting information on the complexity of products and the y-axis reporting information on the 

growth of product exports over the period 2014-2019. One definition of upgrading, therefore, could 

be to identify whether a country has been able to increase the value of exports in products that are 

above average complexity. The case of Egypt provides a number of examples of products that have 

seen positive export growth in products that are above average complexity. At the same time, there 

are more products of below average complexity that have seen positive export growth. Overall, 

therefore, the figure presents a mixed picture for Egypt with an expansion of exports across a broad 

range of products, but with many of these being below average complexity.  

 

Figure A2: Export Growth Dynamics in Egypt 

 

Source:  Harvard Atlas of  Economic Complex ity  

 

                                                           

56 Note that the data also includes services exports, albeit at a high level of aggregation.  
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Figure A3: New Products Exported, 2004-2019 

 
Source:  Harvard Atlas of  Economic Complex ity  

 

Figure A4: Upgrading Opportunities for Egypt 

 

Source:  Harvard Atlas of  Economic Complex ity  

 

Related to the discussion on diversification above, the Harvard Atlas further reports information on 

new exported products. Figure A3 reports information on new exported products in Egypt, with the 

period considered being 2004-2019. The figure reveals that Egypt has been able to expand into a large 
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number of new products over that time period, with monitors and projectors accounting for 18% of 

the value of the new exported products, with various chemical substances also accounting for a high 

share of exports in new products. 

Finally, in Figure A4 we report information on upgrading opportunities for Egypt. Underlying this 

methodology is the idea that countries can improve their performance by diversifying into new 

products of higher complexity, but that at the same time it is easier for countries to diversify into 

products that require capabilities closer to those that the country already has. In Figure A4, the x-axis 

reports information on the distance to existing capabilities, with smaller numbers (i.e., closer to zero) 

indicating that the product is closer to existing capabilities, while the y-axis reports information on the 

level of complexity of the products. By using this information, it is possible to identify a set of products 

that are relatively close to existing capabilities but that also have higher complexity levels that Egypt’s 

current level. These products are highlighted in Figure A4, with the figure indicating that there are a 

number of products that provide opportunities for upgrading and that need not require a large 

increase in existing capabilities.57  

  

                                                           

57 The Atlas provides an alternative way of identifying products to target: this involves identifying products that have strong 
linkages to other high complexity products, which thus provides an option for further (longer-term) diversification 
opportunities.  
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