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I.	 Introduction

The concept of comparative advantage refers to a country’s capacity to produce a good or service 
with higher productivity and greater differentiation in its characteristics —quality, brand and after-sales 
service— than its trading partners (Jaimovich and Merella, 2015). These differentials in productivity and 
characteristics are key to explaining the potential of international trade and specialization to improve 
resource use and enhance welfare (Lassudrie-Duchêne and Ünal-Kesenci, 2001). Accordingly, public 
entities need to understand the national economy’s comparative (dis)advantages to adjust the country’s 
specialization pattern and thus gain the benefits of international economic integration (Chanteau, 2007). 
This is particularly relevant in contemporary times, which are characterized by continuous trade 
liberalization endeavours, both regional and multilateral (Menon, 2014).

As comparative advantages originate in a purely theoretical situation with no international trade, they 
cannot be observed directly (Lafay, 1987). Accordingly, since the pioneering work of Balassa (1965), the 
conventional approach has been to infer them indirectly through trade patterns. Since trade reflects 
such advantages, it is then argued that trade can be used to calculate an index of revealed comparative 
advantages (RCA). This index is a number that summarizes the comparative advantage of a given 
country for a given product in a given period of time. If the number is higher (lower) than some neutral 
value, comparative advantage (disadvantage) exists (Danna-Buitrago, 2017).1

The literature discusses various RCA indices without specifying which should be used to study 
a given configuration of countries, products and periods. Several RCA indices have emerged in 
response to criticisms of the index initially proposed by Balassa (1965) that seek to overcome its various 
weaknesses. Nonetheless, published studies do not agree on why one index is preferable to another, 
and the Balassa measure remains a reference in the literature.

The only certainty is that any empirical case of comparative advantage should be studied through 
an RCA index chosen to strike a balance between the inherent strengths and weaknesses of the different 
indices available in the literature, without neglecting the quality of the measurements. In this context, 
“inherent” refers to the theoretical strengths and weaknesses of the index formula itself, which must 
be analysed before applying it to a given configuration of countries, products and periods. Thus, the 
strengths and weaknesses in question are the result of the variables used to calculate the RCA index and 
the way in which these variables are combined in the formula. However, analysing theoretical strengths 
and weaknesses is not sufficient because it is possible for an RCA index to measure comparative 
advantages in a contradictory way when applied to specific countries, products and periods, even if, 
theoretically, it offers all possible strengths and has no weaknesses.

This article proposes guidelines to systematize the theoretical considerations that need to be 
taken into account and the empirical assessment that should be made when selecting an RCA index 
for use in an empirical study of comparative advantages. First, a systematic review is performed of 
the main strengths and weaknesses inherent in the Balassa (1965) RCA index. An assessment is also 
made of the extent to which 12 other RCA indices that are among the most frequently mentioned in 
the literature share the same strengths, make it possible to overcome the same weaknesses, and offer 
other strengths. Second, a standardized method is constructed to evaluate RCA indices based on the 
quality of their empirical measurements. This method systematizes several paths already examined in 
the literature, and the fact that it is standardized makes it applicable to any combination of countries, 
products and periods. The method in question is illustrated by applying the 13 RCA indices to the trade 
zone comprising Colombia and the Northern Triangle (El Salvador, Guatemala and Honduras). The 
purpose of these guidelines is to provide a more solid foundation for the balance to be struck, taking 
various theoretical and empirical considerations into account.

1	 Another methodology for measuring comparative advantage involves calculating the domestic resource cost (Cai, Leung and 
Hishamunda, 2009), which can provide a complementary point of view to that of RCA indices.



47CEPAL Review N° 138 • December 2022

Rémi Stellian and Jenny Paola Danna-Buitrago

The article is organized in four sections including this introduction. Section II presents the 
theoretical considerations outlined in the previous paragraphs, and section III constructs and illustrates 
the standardized empirical evaluation method. Section IV summarizes the results obtained and suggests 
a future line of research.

II.	 Inherent strengths and weaknesses 
of the RCA indices

In the rest of this article, the following notations will be used: 

•	 J denotes a group of countries that make up a trade zone. For example, J={COL, SLV, GTM, 
HND}; i denotes a country in J.

•	 K represents a set of products or product categories, for example, the third revision of the 
three-digit Standard International Trade Classification (SITC Rev.3), where K={001, 011, 
012, 016, ⋯ , 898, 899, 971} (#K=255); k denotes a product category in K.

•	 T is a set of time periods. For example, T={1995, 1996, 1997, ⋯ , 2017}; t denotes a period in T.

•	 𝑋𝑖𝑘𝑡 ∈ ℝ+ represents country i's exports to trade zone J of product category k in period t. 
Similarly, 𝑀𝑖𝑘𝑡 ∈ ℝ+ represents country i's imports of product k from trade zone J in time 
period t.

•	 𝑥𝑖𝑗𝑘𝑡 ∈ ℝ+ represents the flow of trade in k from origin country i to destination country j in 
time period t. 𝑥𝑖𝑖𝑘𝑡 = 0 (a country cannot be simultaneously the origin and destination of a 
given trade flow), ∑𝑗∈𝐽 𝑥𝑖𝑗𝑘𝑡 = 𝑋𝑖𝑘𝑡 and ∑𝑗∈𝐽 𝑥𝑗𝑖𝑘𝑡 = 𝑀𝑖𝑘𝑡. Some RCA indices are based on 𝑥𝑖𝑗𝑘𝑡 
instead of on 𝑋𝑖𝑘𝑡 and 𝑀𝑖𝑘𝑡.

•	 𝑌𝑖𝑡 ∈ ℝ+ is the gross domestic product (GDP) of country i in period t. Some RCA indices 
incorporate GDP in their calculations.

1.	 The starting point: Balassa (1965)

The Balassa (1965) RCA index is the benchmark measure of comparative advantages (Konstantakopoulou 
and Tsionas, 2019). The recent literature continues to use this index, for example, Brakman and 
Van-Marrewijk (2017), Abbas and Waheed (2017), Esquivias (2017),  and  (2017), Hoang 
and others (2017), and Shaul Hamid and Aslam (2017). Balassa (1965) is based on the following idea: 
if in some period t the share of product k in the total exports of country i—namely, 𝑋𝑖𝑘𝑡 / ∑𝑝∈𝐾 𝑋𝑖𝑝𝑡—is 
larger than the equivalent share in all other countries in the trade zone (∑𝑗∈𝐽 𝑋𝑗𝑘t /∑𝑗∈𝐽∑ 𝑝∈𝐾 𝑗𝑝𝑡), then i 
has a better capacity to export k than the other countries in the zone in period t. This situation would 
reveal comparative advantages of country i with respect to product group k at time t. Balassa (1965) 
constructs his RCA index by dividing the first ratio by the second. Assuming that 𝐵𝑖𝑘𝑡 is the Balassa (1965) 
RCA index calculated for 〈𝑖, 𝑘, 𝑡〉, then:

	 	 (1)

Values of Bikt ∈]1,+∞[ reveal the existence of comparative advantages, whereas values of Bikt ∈[0,1[ 
reveal comparative disadvantages; Bikt=1 is the neutral value (absence of advantages/disadvantages). 
If ∑j∈J Xjkt =0 then the denominator of Bikt is equal to zero, and it is impossible to perform the corresponding 
division. In this case, the RCA index must be equal to its neutral value. If no country exports k (that is 
∑i∈J Xkit =0), then no country has either advantages or disadvantages in 𝑘 in period 𝑡.
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The Balassa B has the merit of being compatible with the Kunimoto (1977) principle as extended 
by Vollrath (1991), hereinafter referred to as the “Kunimoto-Vollrath principle”. Kunimoto (1977) states 
that the specialization of a country i relative to another country j is measured by comparing the value of 
exports from i to j with a theoretical value. If the observed value deviates from the theoretical value, then 
the specialization in question exists. The theoretical value is equal to country i‘s global exports weighted 
by country j’s share in world trade. Vollrath (1991) builds on this to suggest another principle: there is 
a theoretical value of exports that reveals the absence of comparative advantages and disadvantages 
for country i in terms of product 𝑘 (in 𝑡). If country i’s exports exceed (are below) the theoretical value, 
it has comparative advantages (disadvantages) in 𝑘. In this case, the theoretical value is equal to 
country i’s total exports weighted by the share of 𝑘 in the total exports of trade zone J; in other words, 
the product of ∑p∈K Xipt and ∑j∈J Xjkt /∑j∈J ∑p∈K Xjpt. Consequently, B can be rewritten as the observed 
value of exports divided by the theoretical value such that, under the Kunimoto-Vollrath principle, B < 1 
reveals comparative advantages, while 0≤B<1 reveals comparative disadvantages.

Another strength of B is that it considers the full structure of trade flows and not just flows 
corresponding to the product and country under consideration, in keeping with the relative nature of 
comparative advantages (Stellian and Danna-Buitrago, 2019). However, there are five weaknesses 
in the way B measures comparative advantages. The first is its asymmetry: B reveals comparative 
advantages by a number in the interval ]1,+∞[ and comparative disadvantages by a number in the 
interval [0,1[. The interval of comparative disadvantages has an upper bound that does not exist in the 
case of comparative advantages. Thus, comparative advantages and disadvantages are measured 
differently (Yu, Cai and Leung, 2009).

The second weakness is known as the “small-country bias”. Paradoxically, a country that exports 
little—∑p∈K Xipt →0— tends to have high values of B. This can be seen by rewriting Bikt as follows:

	 =
× ∑ ∑

∑ × ∑
∈ ∈

∈∈
	 (2)

Thus, a low value of ∑p∈K Xipt means that the denominator tends to zero, which generates high 
values of B, even if this value should not reveal major comparative advantages (Yeats, 1985).

As a third weakness, B does not make it possible to apply a flexible concept of comparative 
advantages that corresponds not only to productivity differentials (the traditional concept of comparative 
advantages) but also to a country’s capacity to differentiate a product qualitatively with respect to its 
foreign counterparts. If i has the capacity to manufacture 𝑘 with higher productivity than other countries, 
it will be able to sell it at a lower price, which will have a positive impact on its exports. However, this does 
not mean that country i does not import 𝑘 at all. The other countries could offer differentiated versions  
of 𝑘 that i might demand, even at a higher price. Thus, when calculating an RCA index, it is necessary to 
take both exports and imports into account (Lafay, 1987; Lassudrie-Duchêne and Ünal-Kesenci, 2001). 
In other words, considering exports and imports simultaneously makes it possible to capture comparative 
advantages in relation to both supply and demand (Vollrath, 1991). Accordingly, as B is based solely on 
exports, it is not compatible with this flexible conception of comparative advantages.

The fourth weakness of B is that it ignores countries’ GDP, even though GDP provides a major 
theoretical foundation for measuring comparative advantages. In particular, if a country has a higher GDP 
and thus higher income, its demand for higher quality products will increase. If its trading partners supply 
that demand, they could gain comparative advantages (Jaimovich and Merella, 2015). Similarly, two 
countries could share the same B value without possessing the same level of comparative advantages. 
Exports of the product in question will represent a larger share of the national economy that is smaller 
in terms of GDP. Because of this higher degree of specialization, comparative advantages are greater 
(Stellian and Danna-Buitrago, 2019).
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The fifth weakness of B is its lack of additivity. With respect to countries, additivity refers to the 

possibility of adding two or more RCA indices from different countries to ascertain the RCA index for a 

country grouping. For example, the RCA index of the Northern Triangle relative to Colombia for wood 

pulp and its chemical derivatives is equal to the sum of the RCA indices of Guatemala, Honduras 

and El Salvador relative to Colombia for that product. Similarly, additivity across products means that 

Colombia’s RCA index relative to another country for wood pulp and its chemical derivatives will be 

equal to the sum of the RCA indices of Colombia for cellulose acetates, cellulose nitrates and cellulose 

ethers, respectively. This double additivity allows different country and product classifications with different 

levels of disaggregation to be used without affecting the measurement of comparative advantages (Yu, 

Cai and Leung, 2009).

The following subsections show the extent to which other RCA indices address these five 

weaknesses, without ignoring the Kunimoto-Vollrath principle and the relative nature of comparative 

advantages, in addition to other possible strengths.

2.	 Transformations of the Balassa (1965) RCA index

There are three RCA indices that transform B. First, Hoen and Oosterhaven (2006) calculate the difference 

between Xikt/∑p∈K Xipt and ∑j∈J Xjkt /∑j∈J ∑p∈K Xjpt instead of the ratio between them. Denoting the 

additive version of B as BA, then:

	 = ∑
∑

∑ ∑− ∈

∈ ∈ ∈
	 (3)

BA can be rewritten as the difference between observed exports and their theoretical value 
normalized by country 𝑖’s total exports (in 𝑡):

	 =
− ∑

∑
∑ ∑

∑

∈
∈

∈∈

∈

	 (4)

Second, Laursen (2015) proposes a symmetric version of B, denoted BS:

	
− 1

1
=

+
	 (5)

Third, Yu, Cai and Leung (2009) propose a normalized RCA index, denoted here as N. N is almost 

identical to BA, since its starting point is the difference between observed exports and their theoretical 

value. The only change is that N uses the total exports of trade zone J to normalize the difference instead 

of country i’s total exports. Consequently:

	 =
∑ ∈

∑ ∈
∑ ∑

∑ ∑

−

∈ ∈

∈ ∈ 	 (6)

The indices BA, BS and N are all compatible with the Kunimoto-Vollrath principle. The compatibility 

of BA and N results from the calculation of the difference between the observed value of exports and 

their theoretical value. BS is compatible with the Kunimoto-Vollrath principle because it is a logarithmic 

approximation of B. Similarly, by using the same variables as B, the transformations of B are compatible 

with the relative nature of comparative advantages.
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However, the transformations of B do not fully resolve its five major weaknesses. The problem 
of asymmetry is solved since BA, BS and N are symmetric around zero. These three indices also avoid 
the small-country bias since they have upper bounds (1 for BA and BS and ¼ for N). However, none 
considers either imports or GDP. Moreover, Yu, Cai and Leung (2009) show that only N is additive with 
respect to both countries and products.

3.	 The Balassa (1986) RCA index 

Balassa (1986) proposes another RCA index, referred to here as B2:

	 2
−
+

= 	 (7)

If i records a positive trade balance (numerator) in its trade in k in period t it is assumed to have 
comparative advantages, represented by the index B2ikt>0. Conversely, country i will have comparative 
disadvantages if it registers a trade deficit in k, i.e. B2ikt<0. Similarly, B2ikt=0 is the neutral value of the 
index. The trade balance is normalized by country i’s total trade in k in period t (denominator). Zero is 
assigned as the value of B2ikt if Xikt+Mikt=0 (denominator equal to zero). This means that if i does not 
trade in k, it has neither advantages nor disadvantages.

B2 is distinguished from the four RCA indices discussed above by its formula, which is based 
on imports associated with 〈𝑖, 𝑘, 𝑡〉. The rationale for B2 is as follows: if country i exports more of k 
than it imports in period t, its combination of productivity and differentiation with respect to k can be 
deemed superior to that of the other countries in the trade zone in question. Therefore, B2ikt>0 (B2ikt<0)
reveals comparative advantages (disadvantages), which makes B2 compatible with a flexible concept 
of comparative advantages. B2 also solves the symmetry problem: its lower bound is -1, its neutral 
value is 0 and its upper bound is 1. avoids the small-country bias.

However, unlike B and its transformations, B2 is not compatible with the Kunimoto-Vollrath principle, 
nor does it uphold the relative nature of comparative advantages because it is based solely on the trade 
flows associated with the country and product in question. Moreover, like B and its transformations, 
B2 does not take GDP into account. Lastly, B2 is not additive.

4.	 Transformations of the Balassa (1986) RCA index

Just as some RCA indices transform B, two RCA indices transform B2. The first is the RCA index of 
Donges and Riedel (1977), denoted as B2D:

	 2
2

	 (8)

As noted above, B2ikt is the balance of trade in 𝑘 normalized by total trade in 𝑘 for 〈𝑖, 𝑡〉. B2D 
divides B2 by the same type of variable for all commodities before subtracting 1 and weighting by sign 
(∑p∈K(Xipt–Mipt)). The latter expression is equal to 1 if ∑p∈K (Xipt–Mipt )≥0 which means that country 
total i’s trade balance is positive, or -1 if it is strictly negative. B2Dikt∈]0,+∞[ reveals comparative 
advantages. Thus:

•	 If ∑p∈K(Xipt–Mipt)≥0, then B2Dikt>0 results from B2ikt>∑p∈K(Xipt–Mipt)/∑p∈K(Xipt+Mipt). In 
period 𝑡, if country i's total trade balance is zero or in surplus, then it has comparative 
advantages for 𝑘 when its trade balance in 𝑘, normalized by its total trade in 𝑘 is greater 
than the equivalent magnitude for all products.
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•	 Reciprocally, if ∑p∈K(Xipt–Mipt)<0, then B2Dikt>0 results from B2ikt<∑p∈K(Xipt–Mipt)/ 
∑p∈K(Xipt+Mipt). In period 𝑡, if i has an overall trade deficit, then it has comparative 
advantages in k when its balance of trade in k, normalized by its total trade in k, is less than 
the equivalent magnitude for all products.

By the same token, B2Dikt<0 reveals comparative disadvantages for 〈i,k,t〉, which derives from:

•	 B2ikt<∑p∈K(Xipt–Mipt)/∑p∈K(Xipt+Mipt) if ∑p∈K(Xipt–Mipt)≥0.

•	 B2ikt>∑p∈K(Xipt–Mipt)/∑p∈K(Xipt+Mipt) if ∑p∈K(Xipt–Mipt)<0.

Measuring revealed comparative advantages by B2D is less intuitive than using B2. However, B2D 
takes into account trade flows involving country i for all products in K. This is possible through country 
i’s trade balance and its total trade. As a result, B2D is closer to the relative nature of comparative 
advantages than B2 is. B2D also maintains the symmetry of B2 (symmetry around zero). Lastly, when 
considering exports and imports, B2D is compatible with a flexible concept of comparative advantages.

However, B2D is not compatible with the Kunimoto-Vollrath principle because it does not include 
a theoretical value for B2ikt (or at least a notional value of Xikt—Mikt), which must be calculated from 
trade flows associated with all countries and products. Moreover, B2D is affected by the small-country 
bias. On the one hand, it is possible to show that if ∑p∈KXipt →∑p∈KMipt, then B2Dikt→±∞. On the other 
hand, ∑p∈KXipt →∑p∈KMipt is compatible with small values of ∑p∈KXipt and ∑p∈KMipt. Lastly, B2D ignores 
GDP and is not additive.

Gnidchenko and Salnikov (2015) propose another transformation of B2, denoted B2G:

	 2 ×

+

∑ )
∑  

+
∈

2= (∈
	 (9)

B2G is calculated by weighting B2 by the degree of openness of i with respect to k in time t, 
normalized by the degree of openness of countries belonging to J. If k has a greater weight in the economy 
of i (in period t) than in the economy of J, the comparative advantages of i in k at time t, previously 
represented by B2ikt∈]0;1], will be greater. Similarly, the comparative disadvantages of i in k at time t, 
previously represented by B2ikt∈[-1;0[, will also be greater. A merit of B2G is that it takes into account 
the size of the different economies J in through each country’s GDP. As noted above, a country with a 
higher GDP and thus higher income will demand both more and higher-quality products; if its trading 
partners supply this demand, this can generate comparative advantages for them. B2G captures this 
mechanism, as an increase in ∑j∈JYjt raises B2G.

Accordingly, B2G overcomes three of the five weaknesses of B. It is symmetric around zero, 
it avoids the small-country bias, and its measurement of comparative advantages does not depend 
solely on trade flows for the product and country in question. However, the flow structure used to 
measure comparative advantages is not the same as in B2D, which includes the flows to and from i for 
all products in k. By contrast, B2G captures the flows of k for all countries belonging to trade zone J. 
Thus, B2D reflects the relative nature of comparative advantages across products, whereas B2G does 
so across countries (Yu, Cai and Leung, 2009). Ideally, both types of flows should be considered for 
all countries and all products.

Lastly, although Gnidchenko and Salnikov (2015) suggest that B2G is compatible with the 
Kunimoto-Vollrath principle, B2G does not include a theoretical value of Xikt—Mikt or B2ikt calculated 
from the full set of trade flows, nor is it additive.
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5.	 An RCA index à la Vollrath (1991)

Vollrath (1991) proposes the following index, denoted as Vikt:

	 	 (10)

The first term in V is similar to B except that in calculating the corresponding ratios, no account 
is taken of exports associated with i or k. The second term is constructed like the first but from imports 
instead of exports.

A problem arises with V if i is the only exporter of k (in period t), so ∑j∈J∖{i} Xjkt =0. In this case, the 
denominator of the first term is equal to 0, and Vikt cannot be calculated. The same is true for the second 
term if i is the only importer of k.2 Because of this, the literature (for example, Hadzhiev, 2014) recommends 
against ignoring the trade flows associated with i or k. This modification of V is denoted by V':

	 	 (11)

The first term is then Bikt. It is possible that ∑j∈J Xjkt =0. In this case, ∑j∈J Mjkt =0 (if no country 
exports k, then no country imports k), and none of the terms can be calculated because both have a zero 
denominator. However, this case means attributing the neutral value to V'ikt, namely zero. In the absence 
of trade flows associated with k in J, theoretically no country has either advantages or disadvantages.

V' extends the Kunimoto-Vollrath principle because it takes into account the theoretical value of 
exports and is also based on the theoretical value of imports, calculated analogously. Moreover, since 
it is based on Mikt and ∑p∈KMipt simultaneously in ∑j∈JMjkt and in ∑j∈J∑p∈KMjpt, the index reflects the 
doubly relative nature of comparative advantages and is compatible with a flexible concept of them. 
However, V' does not avoid the small-country bias because it contains B; in addition, it does not take 
GDP into account, and it is not additive. In other words, like the RCA indices discussed above, V' does 
not address the five major weaknesses of B.

6.	 RCA indices based on hypothetical trade balances

There is a class of RCA indices similar to that are constructed from the contribution to the trade  
balance (CTB). These are based on a modification of the Kunimoto-Vollrath principle in which exports 
are replaced by the trade balance and the share of each product in the zone’s trade (Lafay, 1992 
and 1987). If the share of k in the area’s trade in period t is denoted by wkt:

	
∑ ( )

∑ ∑ ( )
=

+∈

∈ +∈
	 (12)

2	 Vollrath (1991) also suggests calculating the logarithm of the first term in Vikt or the difference between the logarithms of each 
term. These indices do not solve the problem noted for Vikt. Moreover, if Xikt=0 or Mikt=0 then one term or even both are equal 
to zero, which makes it impossible to calculate the logarithm.
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The standard CTB index, denoted as C, is calculated as follows:

	
∑ ( )

∑ ∑ ( )
−

=
−

∈

−

∈

∈

+
	 (13)

Xikt–Mikt is the observed trade balance associated with 〈i, k, t〉, and wkt ∑l∈K(Xilt—Milt) 
corresponds to the theoretical trade balance, calculated from the country’s trade balance weighted 
by the share of the product in the zone’s trade. To reveal comparative advantages (disadvantages), 
the observed balance must be greater (less) than the theoretical balance, which can be expressed 
as Cikt>0 (Cikt<0) by calculating the difference between the two. This index is normalized to total trade 
(not to total exports, as in N).

By nature C, is compatible with the Kunimoto-Vollrath principle. Like V', C takes into account the 
entire structure of exports and imports and is thus in keeping with the relative nature of comparative 
advantages. Of the five weaknesses identified, the only one C does not solve is the absence of GDP 
in its calculation. In particular, C is compatible with a flexible concept of comparative advantages. 
According to the logic of C, the trade balance must be large enough to reflect a better combination 
of productivity and differentiation. For this purpose, the theoretical trade balance determines whether 
the actual trade balance can be considered sufficiently high or not. Unlike B2, it will not always be a 
zero balance that determines whether there are advantages or disadvantages, but an individualized 
balance for each 〈i, k, t〉.

There are a number of variants of C. First, it is possible to normalize the index on the GDP of the 
country in question instead of on its total trade. This gives rise to the RCA index denoted CY:

	 	 (14)

CY makes it possible to take the size of the economy into account (but not the size of each 
economy in J, unlike B2G). If the difference between the observed trade balance and the actual balance 
is the same in two countries, CY will be greater for the country with the smaller GDP. In fact, when 
GDP is smaller, trade in k is a larger share of a country’s economy. Because of this higher degree of 
specialization, an identical difference between the two balances should reveal greater comparative 
advantages, and normalization based on GDP makes it possible to generate this effect. However, 
normalization means that additivity across countries is lost.

Second, in addition to normalization based on GDP, a procedure has been proposed for adjusting 
trade flows to reflect comparative advantages more accurately. This is because trade flows are subject 
to short-term fluctuations, which do not imply a change in the RCA index. One solution is to assume 
that in some benchmark period, denoted as r, the trade share of k, {wkr ;k∈K} is associated with a 
minimization of the cyclical bias affecting trade flows. Hence, Xikt and Mikt must be multiplied by wkr/wkt 
so that wkt=wkr  ∀k∈K and the structure of trade flows in each period corresponds to the structure in 
period r (Stellian and Danna-Buitrago, 2017). This results in the RCA index denoted as CYr:

	 	 (15)

The trade flow adjustment procedure is a strength that no other RCA index has, although it entails 
the loss of product additivity. This is an additional weakness, since normalization based on GDP, which 
is also applied to CYr, means the loss of additivity across countries.
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7.	 The RCA index of Leromain and Orefice (2014)

This RCA index is constructed differently from the others and is based on the estimation of the 
following equation:

	 ln = + + + 	 (16)

This equation decomposes the flow of exports from country i to country j of product k in time 
t (xijkt) into four parts:

(i)	 δijt is the share of xijkt relative to 〈i, j〉 irrespective of the product under consideration.

(ii)	 δikt is the share of xijkt relative to 〈i, k〉 irrespective of the country of destination.

(iii)	 δjkt is the share of xijkt relative to 〈j, k〉 irrespective of the country of origin.

(iv)	 εijkt is the error term.

Observation 1: Equation (16) is an additive decomposition of xijkt. It is also possible to decompose 
xijkt multiplicatively as follows:

	 xijkt = ϕijt ϕikt ϕjkt+εijkt

In this case, ln ϕijt , ln ϕikt and ln ϕjkt have the same meaning as δijt, δikt and δjkt. The difference 
lies in the estimation method. If the decomposition is additive, the estimation can be performed by 
ordinary least squares. If the decomposition is multiplicative, the estimation must be done differently, 
such as by using the method of moments (French, 2017).

Once equation (16) has been estimated, the Costinot, Donaldson and Komunjer (2012) model3 
can be used to write the following:

	 = ln 	 (17)

where zikt is a proxy for the basic productivity of i in terms of k at time t. The coefficient θ>1 regulates 
the influence of zikt on xijkt. A higher value of θ implies a higher value of xijkt. In the Costinot, Donaldson 
and Komunjer (2012) model, θ captures potential deviations in basic productivity in the different varieties 
of k. A higher value of θ means that these deviations are smaller. Consequently, from one variety of k 
to the next, productivity is less dispersed around the basic productivity.

Equation (17) gives the following expression for zikt:

	 = 	 (18)

Two variables can then be calculated:

(i)	 Productivity, zikt, normalized on the average productivity of i in t, namely (1/#K) ∑l∈Kzilt.

(ii)	 The countries’ average productivity in terms of k in period t, namely (1/#J) ∑j∈J zjkt, before 
normalizing to the average productivity of the countries for all products in the same period, 
namely (1/#J#K) ∑j∈J∑l∈Kzjlt.

3	 This model conceptualizes a world economy with a single factor of production (labor) that is perfectly mobile within a country 
but immobile from one country to another. The other features of the model are constant returns, heterogeneous productivity 
among different varieties of a product, perfect markets and frictions in international trade (Costinot, Donaldson and Komunjer, 
2012 and French, 2017).
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These two variables reveal comparative advantages in the case of 〈i, k, t〉 if the first variable exceeds 

the second. This means that in period t, country i has higher productivity, on average, than other countries 

belonging to trade zone J. Leromain and Orefice (2014) construct their RCA index by dividing the first 

variable by the second, similar to the calculation of B, so as to extend the Kunimoto-Vollrath principle 

by calculating a theoretical productivity from the average productivities (for countries, for products, and 

for countries and products simultaneously). This index is denoted as Z:

	
∑

1
# ∑

1
# # ∑ ∑

= 1
# ∈

/
∈

∈ ∈

	 (19)

Calculation of the ratio gives rise to the asymmetry problem. To avoid this, it is possible to 

calculate the difference according to the same rationale used for BA, which gives rise to the RCA index 

denoted as ZA:

	
1

# ∑

1
# ∑

# # ∑ ∑
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−
∈

1
∈ ∈

	 (20)

The main strength of Z and ZA is that they are based on a theoretical model of the world economy. 

In addition, both consider the complete structure of flows at the disaggregated level through variables 

of the type xijkt instead of Xikt and Mikt. However, neither Z nor ZA possesses additivity, and they only 

capture comparative advantages in the form of productivity differentials. Moreover, neither is compatible 

with a flexible concept of comparative advantages.

III.	 Standardized method for assessing the quality 
of empirical measurements of RCA indices

Table 1 summarizes the analysis of the RCA indices discussed in the previous section. This synthesis 

clearly shows that there is no RCA index that does not suffer from at least one of the five weaknesses 

of B and is also compatible with the Kunimoto-Vollrath principle, reflects the relative nature of comparative 

advantages and has additional strengths, such as the possibility of adjusting trade flows to correct 

for cyclical bias, of using disaggregated trade flows, or of being underpinned by a theoretical model.

In this sense, the RCA-CTB indices are the most consistent, but they pose a number of dilemmas 

that should not be ignored. As explained above, additivity across countries is lost when taking the GDP of 

the country into account, and additivity across products is lost when adjusting for trade flows. Moreover, 

even if Z and ZA are based on a theoretical model and use disaggregated flows, they are not additive, 

are not linked to a flexible concept of comparative advantages and do not take GDP into account.

Consequently, analysing the formulae through which the RCA indices measure comparative 

advantages is not sufficient to find one that is superior to the others. For this reason, it is necessary to 

strike a balance between the strengths and weaknesses inherent in the main RCA indices available in 

the literature. However, as noted in the introduction, the quality of the empirical measurements of the 

various RCA indices must also be taken into account in this search. In the following subsection, three 

criteria are used to assess quality.
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Table 1 
Synthesis of the comparative analysis of the RCA indices

B BA BS N B2 B2D B2G V' C CY CYr Z ZA

Compatibility with the Kunimoto-Vollrath principle          

Compatibility with the relative nature of comparative advantages:

•	 Across products           

•	 Across countries           

Symmetry           

Absence of small-country bias          

Flexible concept of comparative advantages       

RCA index based on GDP  

Additivity across products   

Additivity across countries  

Adjustment of trade flows to correct for cyclical bias 

RCA index based on disaggregated trade flows  

RCA index supported by a theoretical model  

Source: Prepared by the authors.

1.	 Criteria for assessing the quality of empirical 
measurements of an RCA index

The first criterion is trend-stationarity through time. For a given 〈i, k〉 the value taken by VCRikt should not 

tend to change significantly from one period to another, as (dis)advantages generally change only over 

long-term horizons (Lafay, 1987; Leromain and Orefice, 2014). If 〈VCRikt: t ∈ T〉 exhibits a certain degree 

of volatility over time, this is unlikely to reflect changes in comparative advantages alone. Accordingly, 

volatility prevents trade flows from revealing comparative advantages correctly. This does not mean that 

comparative advantages are immutably fixed, but when choosing between two RCA indices, preference 

should be given to the one that offers the highest trend-stationarity over time to avoid overestimating 

genuine changes in comparative advantages (Danna-Buitrago, 2017).

The second criterion is symmetry in the distribution of comparative advantages and 

disadvantages. For example, N is symmetric around zero. This section considers another type of 

symmetry. By definition, a country will always have comparative advantages for some products and 

comparative disadvantages for others (Yu, Cai and Leung, 2009). From this perspective, symmetry 

can be conceptualized in two different ways:

(i)	 In terms of quantity: for a given 〈i, t〉 and denoting K+ ⊆ K as the set of product categories 

with advantages and K–⊆K as the set with disadvantages, symmetry results from #K+ = #K– 

(or #K+ = #K– ± 1 if one of the sets contains an even number of elements and the other has 

an odd number).

(ii)	 In terms of value: for a given 〈i,t〉, symmetry exists if the total of the distances between the 

values of an RCA index revealing comparative advantages and the neutral value is equal to 

the total of the distances between the values revealing comparative disadvantages and the 

neutral value.

In general, symmetry is unlikely to be observed. However, when choosing between two RCA 

indices, the index with greater symmetry should be preferred.
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The third criterion is consistency in the rankings generated by an RCA index (Yeats, 1985; 
Leromain and Orefice, 2014). This takes two forms. The first is consistency between the intercountry 
and intracountry rankings: if the value of an RCA index ranks a country as the first among several for 
a certain product (intercountry rank), this same value should be among the highest among the values 
calculated for the country in question (intracountry rank). Conversely, if the value of an RCA index ranks 
a country last among several for a certain product, this same value should also be among the lowest 
of all values calculated for the country in question, and likewise for any intermediate intercountry rank. 

The second form is consistency in the intercountry rankings. If, in period t, country i is ranked 
first for k among several countries because VCRikt ≥ VCRjkt ∀j≠i, then i should also be ranked as the first 
country for any other product l for which VCRilt is considered sufficiently close to VCRikt. Similarly, if i 
is classified in t as second among several countries for k because VCRikt < VCRjkt ∃j ≠ i, then i should 
also be classified as the second country for any l ≠ k for which VCRilt is considered sufficiently close 
to VCRikt; and so on for all possible positions in the ranking. Between two RCA indices, preference 
should be given to the one that classifies the countries most consistently.

Next, variables are calculated that measure each of the three criteria presented above. This 
process is illustrated using the following universe:

•	 J: Northern Triangle and Colombia.

•	 K: The 255 product categories in SITC Revision 3 (United Nations, 1986).

•	 T: Every year from 1995 to 2017.

For this purpose, data on trade flows are taken from UNCTADstat (UNCTAD, n/d), and GDP 
data are taken from World Economic Outlook (IMF, 2022). The reference year used to adjust the 
trade flows in the case of CYr is 2015, the year in which the free trade agreement between Colombia 
and the Northern Triangle came into force. The reference year may be altered in future research. To 
calculate Z and ZA the value of θ is set at θ = 6.534, which is an estimate from Costinot, Donaldson and  
Komunjer (2012) (see Leromain and Orefice (2014) for a discussion of this). Descriptive statistics for 
each RCA index are given in table 2.4

Table 2 
RCA indices for the Northern Triangle and Colombia, 

1995–2017, SITC nomenclature

Mean Mode Standard deviation Median Minimum Maximum

B 1.071238 0.123252 1.453552 0.626614 0 12.44475

BA 1.15e-19 -0.000350 0.010443 -2.7e-05 -0.13392 0.485808

BS -0.27102 0.086298 0.543078 -0.22955 -1 0.851243

B2 0.00887 -0.003420 0.694176 0 -1 1

B2D -0.28968 0.516978 21.36610 -0.38261 -245.074 247.0740

B2G -0.40082 0.024104 2.876211 0 -11.5670 11.56699

V' -0.163642 0.109415 4.930400 0 -139.200 12.44475

N 5.38e-20 -0.000540 0.002057 -5.4e-06 -0.03967 0.092898

C -3e-20 0.001191 0.001496 -5.8e-07 -0.04187 0.047364

CY -1e-20 0.000799 0.000215 -2.3e-08 -0.00643 0.005074

CYr 1.09e-20 -0.000880 0.000203 -1.2e-08 -0.00226 0.003442

Z 1.751084 0.975745 1.108850 1.566902 0.07682 9.811509

ZA 0.750231 0.097259 1.307500 0.383862 -2.52129 13.54330

Source: Prepared by the authors.

4	 The calculations can be requested from author Rémi Stellian.
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2.	 Trend-stationarity through time

The first way to measure trend-stationarity through time is to use the standard deviation (Leromain 
and Orefice, 2014). It is possible to calculate the standard deviation for the #T values of an RCA index 
for a given country and a given product category. A lower standard deviation means that for the 〈i, k〉 
pair considered, the RCA index is less dispersed around its mean through time, so the stationarity is 
greater. Denoting σik as the standard deviation of 〈VCRikt:t ∈ T〉, the first variable used to evaluate the 
trend-stationarity over time of an RCA index is the mean of σik:

	
1

	 (21)

Table 3 summarizes the value of σ ̅ for each RCA index. The RCA-CTB indices, as well as BA and N, 
each have a minimum standard deviation.

Table 3  
Average standard deviation of each RCA index

B BA BS B2 B2D B2G V'
0.73 2.67e-03 0.32 0.40 12.25 1.56 1.73 

N C CY CYr Z ZA
5.74e-04 4.28e-04 5.16e-05 4.33e-05 0.77 0.82

Source: Prepared by the authors.

We suggest extending the measurement of trend-stationarity through time using the variable β 
as estimated in the following equation:

	 = + + + 	 (22)

An RCA index calculated for a given 〈i, k, t〉 is the dependent variable explained by t where t = 0 
for the first available year (1995 in this case), t = 1 for the second available year (1996), and so on up  
to t = #T (23 years in this study); α is a constant, γik is a fixed effect for each country-product combination, 
and εikt is the error term. Trend-stationarity over time is at a maximum when β = 0. In this case, the 
equation is rewritten as VCRikt = α + γik + εikt, so that 〈VCRikt :t ∈T〉 tends to stay around a constant  
long-run value given by α+γik. However, it is possible that the estimation results in β ≠ 0. In this case, 
if β is closer to zero, the RCA index will change less over time and will ultimately be more compatible 
with the criterion of trend-stationarity through time.

Equation (22) is a modified version of the one suggested by Yu and others (2010):  
VCRikt=αik+βik t+εikt, where αik and βik perform an individualized estimation for each 〈i, k〉. However, it is 
advisable to calculate a coefficient β that encompasses all countries and all product categories. This 
allows for a more synthetic reading of trend-stationarity through time without losing the specificity of 
each country-product combination 〈i, k〉 through the fixed effect γik. Similarly, Laursen (2015) proposes 
to estimate VCRikt1 = αi + βiVCRikt0 +εik. According to this equation, there is greater stationarity between 
the initial period (t0 = 1995) and the final period (t1=2017) for country i, with βi-1|→0 and |α|→0, because 
in this case VCRikt1 →VCRikt0 + εik. By contrast, equation (22) has the merit of considering all periods and 
not just the initial and final ones.

Example 1 :  Figure 1 plots the RCA index calculated by B for the fol lowing 
country-product combinations: Colombia – 073 (chocolate), El Salvador – 591 (insecticides) and 
Guatemala – 516 (other organic chemicals). The estimation of equation (22) results in α = 0.139 and  
β =–0.00657. The values of the fixed effects are 0.679, 0.185 and 2.097, respectively.
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Figure 1 
 Estimation of equation (22): Balassa (1965) RCA index
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Source: Prepared by the authors.

Table 4 reports the estimation of equation (22). Only BA, N and the RCA-CTB indices result in 
β = 0, with the null hypothesis accepted with a p-value equal to 1.

Table 4 
Estimation of equation (22)

B BA BS B2 B2D B2G V'
β -0.00657*** 1.40e-21 -0.000335 -0.00225*** 0.00648 -0.0153*** -0.00656

(-6.69) (0.00) (-0.95) (-4.98) (0.32) (-7.24) (-1.76)

α 0.139 -0.00257 -0.877*** 0.758*** -0.109 0.173 0.111

-0.67 (-1.62) (-11.69) -7.9 (-0.03) -0.38 (0.14)

N C CY CYr Z ZA
β 4.97e-22 -1.45e-21 8.61e-23 6.47e-23 0.0502*** 0.0503***

(0.00) (-0.00) (0.00) (0.00) (-64.56) (-54.47)

α -0.00027 -0.00012 -1.5e-06 -1.2e-06 -0.117 -1.185***

(-0.85) (-0.54) (-0.05) (-0.05) (-0.71) (-6.04)

Source:	Prepared by the authors. 
Note:	 *p<0.05, **p<0.01 and *** p<0.001; t-statistics in parentheses.

3.	 Symmetry in the distribution 
of advantages and disadvantages

In the case of symmetry with respect to quantity,5 the absolute difference between the number of 
product categories with comparative advantages and the number with comparative disadvantages, 
Dit, is first calculated for 〈i, t〉:

	 = |#{ } − #{ }|: > : < 	 (23)

where v∈{0,1} gives the neutral value.

5	 Leromain and Orefice (2014) measure symmetry using the coefficient of skewness and the meanmedian difference. These 
statistics are useful for measuring symmetry around the mean of {VCRikt ;k ∈ K}. However, the mean in question does not always 
correspond to the neutral value, although the neutral value cannot be ignored when measuring symmetry.
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If Dit = 0, each category of products with comparative advantages corresponds to a category 
of products with comparative disadvantages for 〈i, t〉. In this case, symmetry with respect to quantity 
would be complete. If Dit ≠ 0 there is asymmetry in quantity, and Dit represents the number of product 
categories that have no counterpart in terms of advantages or disadvantages. 

The average value of Dit is then calculated as:

	 ̅ =
1

# #
∑∑× ∈∈

	 (24)

A  value closer to zero means that the index has a greater capacity to be compatible with 
quantity symmetry.

In the case of symmetry in terms of value, it is necessary to calculate the variable Eit for each 〈i, t〉: 

	 | |∑ ( − )
∈

= 	 (25)

The difference between VCRikt and the neutral value for each product category is calculated, 
and Eit is the sum of these differences in absolute value terms. If Eit = 0, then the negative differences 
(disadvantages) are balanced by the positive differences (advantages), and value symmetry would be 
complete. If Eit > 0, there is asymmetry with respect to value.

The average value of Eit is then calculated as:

	 ̅ 1
# #×

=
∈∈

	 (26)

Table 5 presents the results for the universe studied. B2D generates the greatest symmetry with 
respect to quantity, followed by the RCA-CTB indices. By contrast, the latter offer the greatest symmetry 
with respect to value. This is also true for N.

Table 5 
Symmetry with respect to quantity and value for each RCA index

B BA BS B2 B2D B2G V'
70.02 70.02 70.02 83.07 36.83 83.07 54.20

60.02 3.03e-17 69.30 69.92 349.23 160.86 84.28

N C CY CYr Z ZA
70.02 44.91 44.91 41.22 203.83 203.83

5.84e-18 3.77e-18 4.80e-19 6.53e-19 235.58 235.07

Source: Prepared by the authors.

Observation 2: B and its transformations (BA and BS), along with N share the same value of . 
These indices are all based on exports alone, which suggests that the asymmetry is the same regardless 
of how an RCA index is calculated from exports. The same is true for C and CY but not CYr. This suggests 
that the normalization variable does not influence asymmetry with respect to quantity if the trade flows 
are not adjusted. Lastly, the additive version of Z does not influence the quantity asymmetry.

4.	 Consistency in the country rankings

Based on the guidelines proposed by Yeats (1985) and Leromain and Orefice (2014), consistency between the 
intercountry and intracountry ranking positions is measured by the correlation coefficient between two variables:
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(i)	 The average of the values taken by an RCA index that ranks country i in position x ∈ 
{1,2,⋯,#J}.

	
with:

1

1
	 (27)

(ii)	 The average of the values taken by an RCA index between percentile (100/#J) ⋅ (#J–x) 
—not included— and percentile (100/#J)⋅(#J+1–x) (or values of 〈VCRikt :k∈K〉 less than or 
equal to percentile 100/#J if x = #J), where pit (Y) is the Yth percentile of {VCRikt :k ∈ K}:

	

with:

� �� �� �:
100
#

− ) ≤
100
#

# + 1 − ) if  < #

#if{ : ≤ (100/# )}  

	 (28)

Thus, the correlation coefficient of {〈 ; 〉  , {1,2, , # }, }∈⋯: ∈ ∈  is calculated. A 
coefficient closer to 1 indicates greater consistency between the intercountry and intracountry rankings. 
Figure 2 illustrates the dispersion of the points, and table 6 presents the correlation coefficient for each 
RCA index. B2 has the lowest coefficient, while B has the highest.

Figure 2 
Consistency between intercountry and intracountry rankings, 

Balassa (1965) RCA index
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Table 6 
Correlation coefficient between the intercountry and intracountry rankings for each RCA index

B BA BS B2 B2D B2G V

0.9849 0.9517 0.9116 0.8307 0.9666 0.9745 0.7775

N C CY CYr Z ZA

0.9012 0.9356 0.9526 0.9576 0.8523 0.9109

Source: Prepared by the authors.
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To achieve consistency in the intercountry rankings, a measurement is suggested based on the 
following accounting for bias:

•	 For each 2 3 #∈ ∪ ∪⋯∪ , a bias exists if the corresponding RCA index is above 
the third quartile of 1 .

•	 For each 3 4 #∈ ∪ ∪⋯∪ , a bias exists if the corresponding RCA index is above 
the third quartile of 2 , and for each 1∈ , there is a bias if the corresponding RCA index 
is below the first quartile of 2 .

•	 For each #∈ 4 ∪ 5 ∪ ∪⋯ , a bias exists if the corresponding RCA index is above 
the third quartile of 3 , and for each 2∈ 1 ∪ , there is a bias if the corresponding RCA 
index is below the first quartile of 3 .

•	 ... and so on successively, to count how many elements 𝑘 in 2 # 1−1 ∪ ∪ 3 ∪⋯∪   
correspond to an RCA index below the first quartile of # .

The rationale for this accounting is as follows. If, in any period, an RCA index ranks a country i 
in xth place for certain products, then:

•	 For all ranking positions below x, i should not have an RCA index above three quarters of 
the lowest RCA indices (quartile 3) that classify it as country x.

•	 For all positions above x, i should not have an RCA index higher than three quarters of the 
highest RCA indices (quartile 1) that rank it as country x.

In the present analysis, quartiles 1 and 3 are used as a starting point. Future work could analyse 
the extent to which the accounting for bias changes if quartiles 1 and 3 are replaced by other magnitudes, 
such as the fifth and ninety-fifth percentiles. 

If )1(  and 3( )  are the first and third quartiles of the values associated with , the 
number of biases in the classification of i as country number x in time period t denoted as , is 
calculated as follows:

	 # ∈ : <
−1

=1
1 ( ) ∪ ∈ : >

= +1
3 ( )= 	 (29)

Observation 3: If VCRikt = VCRilt , then k and l share the same intracountry rank. If VCRikt = VCRjkt, 
then i and j share the same intercountry rank. 

Lastly, the total biases are calculated for each 〈i, t〉 before inferring the average of these totals:

	
1

1
	 (30)

Example 2: Figure 3 shows the B values that led to El Salvador in 2017 being ranked first with 
respect to a number of products and in the second, third and fourth places with respect to others. 
Data on quartiles 1 and 3 are also included. Thus, for example, quartile 1 of rank 3 is 0.09, but 
El Salvador is ranked as the second country (in other words, one place higher), with an RCA index 
below 0.09, in 25 product categories. In addition, quartile 3 of rank 3 is 0.55, but El Salvador ranks 
fourth (one rank lower), with an RCA index greater than 0.55, in two product categories. Consequently, 
B generates 27 biases by ranking El Salvador third. Figure 4 shows the total cumulative biases for 
each country in each year.
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Figure 3 
Ranking of El Salvador relative to Colombia, Guatemala and Honduras 

according to the Balassa (1965) RCA index in 2017
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Table 7 presents the results for the universe studied. V' generates the least bias (6.04), followed 
by B2G (7.66) and B2 (13.60).

Table 7 
Average biases in the intercountry rankings according to each RCA index

B BA BS B2 B2D B2G V'

32.57 32.57 30.60 13.60 20.96 7.66 6.04

N C CY CYr Z ZA

32.11 28.26 41.53 36.73 23.61 34.45

Source: Prepared by the authors.
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Figure 4 
Biases in the classification of countries in the Northern Triangle and Colombia zone 

according to the Balassa (1965) RCA index
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5.	 Summary

Table 8 presents the two measurements obtained for each of the RCA indices studied and the average 
of these six variables. This average is a synthetic variable that indicates the extent to which an RCA index 
measures comparative advantages adequately in a given context. By calculating this average with the 
absolute value of β (distance between β and 0) and the distance between the correlation coefficient 
and 1 (|cc – 1| in the case of the third criterion), the comparative advantage measurement is of higher 
quality when the final average is closer to 0.

Table 8 
Summary of empirical measurements

B BA BS B2 B2D B2G V'
σ ̅ 0.73 2.67e-03 0.32 0.40 12.25 1.56 1.73

|β| 6.57e-03 1.40e-21 3.35e-04 2.25e-03 6.48e-03 1.53e-02 6.56e-03

70.02 70.02 70.02 83.07 36.83 83.07 54.20

60.02 3.03e-17 69.30 69.92 349.23 160.86 84.28

|cc–1| 0.02 0.05 0.09 0.17 0.03 0.03 0.22

32.57 32.57 30.60 13.60 20.96 7.66 6.04

Average 27.23 17.11 28.39 27.86 69.88 42.19 24.41

N C CY CY r Z ZA
σ ̅ 5.74e-04 4.28e-04 5.16e-05 4.33e-05 0.77 0.82

|β| 4.97e-22 1.45e-21 8.61e-23 6.47e-23 5.02e-02 5.03e-02

70.02 44.91 44.91 41.22 203.83 203.83

5.84e-18 3.77e-18 4.80e-19 6.53e-19 235.58 235.07

|cc–1| 0.0988 0.0644 0.0474 0.0424 0.1477 0.0891

32.11 28.26 41.53 36.73 23.61 34.45

Average 17.04 12.21 14.42 13.00 77.33 79.05

Source: Prepared by the authors.
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Table 8 illustrates this average in the case studied. The best measurements result from the RCA 
indices that relate to contribution to the trade balance. The measurement is best if C is preferred; however, 
C does not take into account GDP, and no adjustments are made to correct for the cyclical bias in trade 
flows. Therefore, one could select CY, for which the final average, although not as good as that of C, is 
still better than the averages achieved by the other indices. However, as noted above, when going from 
C to CY, additivity across countries is lost. Following the same logic, it would be possible to select CYr, 
but then additivity across products would be lost. It is worth noting that other RCA indices might provide 
better measurements for different trade zones. In this regard, section II showed that it is impossible to 
give a definitive answer as to which RCA index is theoretically most appropriate (inherent strengths or 
weaknesses of RCA index formulae), and there is no a priori reason why the same RCA index should 
provide the best empirical measures for a large sample of universes J × K × T.

IV.	 Conclusion

Which index of revealed comparative advantage (RCA) should be applied to certain countries, products 
and time periods? To help answer this fundamental question, this article systematically reviewed the 
inherent strengths and weaknesses of RCA index formulae and then devised a standardized method for 
assessing the quality of an RCA index’s empirical measurements. By combining these two contributions, a 
series of theoretical and empirical considerations were formalized to weigh the pros and cons of different 
RCA indices more effectively and ultimately help choose one. The example of the trade zone formed by 
the Northern Triangle and Colombia suggests that RCA indices related to the contribution to the trade 
balance should be preferred, although other indices cannot be ruled out a priori for other trade zones.

Once an RCA index has been chosen, it can be used in different ways. For example, Stellian and 
Danna-Buitrago (2017) investigate the capacity of an RCA index to stay above a critical value over time 
and thus reveal significant comparative advantages. Another option is to study whether the international 
specialization pattern actually corresponds to that revealed by the structure of comparative advantages 
(Konstantakopoulou and Tsionas, 2019). How to apply an RCA index could also be the subject of a 
standardized method and would constitute a future line of research. Thus, it would be possible to 
encourage the generalization of protocols for the selection and use of RCA indices, in order to have 
tools available that are part of the common language of researchers working on issues in international 
economics. This could facilitate debate and discussion on these issues with a view to providing a more 
solid basis for international integration policies.
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