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competitiveness is low, especially with respect to high and medium-high
technology goods, while the only comparative advantages of its economy
include exports of goods from the medium-low technology category, in which
energy resources and their derivatives are classified. This proves the absolute
key importance of these resources in the competitive profile of Azerbaijani
economy, and to a large extent determines its resources-based character. This
makes its further development strongly dependent on international markets for
energy resources, thus increasing its susceptibility to external shocks.
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1. INTRODUCTION

Since the beginning of the 21st century, Azerbaijan has recorded very high economic growth, making
it not only the economic leader in the Caucasus region, but also ranking it among the fastest growing so-
called post-Soviet countries. Suffice it to say that in the years 2000-2014 Azerbaijan’s GDP grew more
than 14 times, from USD 5.27 billion in 2000 to USD 75.24 billion. In 2015, mainly as a result of falling
oil prices at the world markets, Azerbaijan’s GDP shrank to USD 53.07 billion. The consequence of such
strong economic growth was also strong economic and social development, which was exemplified by an
increase in GDP per capita PPP (purchasing power parity) from USD 3,534 in 2000 to USD 17,782 in
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2015 (that is, a 5-fold increase), as a result of which the country is now classified as upper-middle-income
(World Bank Database, 2018).

In the context of the above, an important and at the same time very interesting research issue is
answering the question of how and to what extent the rapidly developing economy of Azerbaijan is
competitive on the international arena (or more precisely, in contemporary international trade), and above
all, what importance in this competitiveness play the country’s energy resources and their derivatives.

In order to answer the above questions, two indicators were used to assess the country’s
competitiveness in international trade, i.e., Balassa’s Revealed Comparative Advantages (RCA) index and
the Lafay Index (LFI) of International Trade Specialization.

From the detailed analysis conducted, it is clear that Azerbaijani economy’s international trade
competitiveness is low, especially in the categories of high- and medium-high technology goods. A direct
excuse for this state of affairs is the complete lack of comparative advantages in these two categories,
which, from the viewpoint of the specificity of today’s world economy and the constantly growing
demand for goods with high and medium-high technological advancement, should be regarded as a cleatly
negative phenomenon. On the other hand, importance of the possessed and exploited energy resources
and their derivatives for the competitiveness of Azerbaijani economy in international trade is absolutely
crucial.

In view of the above, when formulating general recommendations for a competition policy (as part
of the overall economic policy) for Azerbaijani authorities, it seems absolutely necessary to implement a
consistent, pragmatically formulated strategy to increase the diversification of the existing structure of the
country’s economy, aimed at the development and modernisation of the non-oil sector, which is an
absolute prerequisite for improving the country’s international competitiveness. Necessary financial
resources for these activities should come, first of all, from the revenues of energy resources’ and their
derivatives’ export, which in practice would mean actual discounting the comparative advantages in
international trade possessed by Azerbaijan in relation to these goods. It also seems imperative to create a
transparent legal framework (e.g., to eliminate legal inconsistencies, protect property rights and, above all,
increase the effectiveness of the fight against corruption), necessary to raise investment attractiveness for
foreign (but also domestic) capital and to implement innovative projects, including research and
development projects, in Azerbaijan. All of the above will eventually have positive effects on the
competitiveness of Azerbaijan’s economy.

Taking into account the Azerbaijani authorities’ existing awareness of the threats resulting from its
economy’s excessive dependence on the natural resources possessed and the resulting deindustrialisation
of Azerbaijan’s economy, one can hope for a gradual improvement of both the competitiveness as well as
the structure of the country’s GDP. Despite some formal steps already taken by the authorities of
Azerbaijan towards these changes, the tangible effects expected in terms of the country’s competitive
profile are not yet visible, as evidenced by the research results presented in this article.

2. LITERATURE REVIEW AND DERIVATION OF THESES

The issue of the international competitiveness of the Azerbaijani economy is not discussed as often
in economic literature as the issue of the country's dynamic tesources-driven development. Publications
about Azerbaijan very often draw attention to the country’s specificity in terms of the dominant role of
the broadly understood oil sector in generating its GDP, while at the same time clearly having a relatively
underdeveloped non-oil sector, which is characterised by low competitiveness (Ibragimova & Isayev,
2017; Zeynalov, 2016; Bahmani-Oskooee & Jamilov, 2014). In this context, Azerbaijan is seen as a classic
example of an economy affected by the so-called Dutch disease (Mukhtarov, 2018; Hasanov, 2013).
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Moreover, as Bayramov et al. (2014) points out, currently the share of oil sector in the Azerbaijani
industry amounts to as much as 80% as compared to only 4.8% in 1990. Its role is therefore enormous
from the point of view of the functioning of the whole economy, however, it is an extremely precarious
situation for the future development of Azerbaijan, having a significant negative impact on its
competitiveness, as it has effectively transformed the country into a raw materials exporter only. From this
point of view, it seems absolutely necessary to make attempts and efforts to increase production and
export of more finished goods at much higher profit margins, instead of raw materials. A change from
being an exporter of raw oil to an exporter of processed oil products would not only improve Azerbaijan's
competitiveness in international trade, but would also be much more beneficial to its economy, for the
following reasons. First, it is resource-efficient so the current oil reserves will be depleted at a much lower
rate. Secondly, it is four times more profitable in terms of margin. And thirdly, it will create more jobs
than in the current oil industry.

Aliyev (2014), on the other hand, stresses another important issue for the international trade
competitiveness of the country’s economy, that is the need to continuously improve its low level of
innovation. However, this will not be possible without significant investment into the Azerbaijani
economy from FDIs (Pashayev, 2013). Moreover, Pashayev (2013, p. 30) explicitly states that to become
sustainable the Azerbaijani economy needs to get more competitive and a shift towards technologically
advanced and innovation friendly production is necessary with balanced approach to manufacturing,
services and agriculture.

Not only economists but also politicians responsible for economic policy in Azerbaijan have for
some time become increasingly aware that a gradual but consistent change of its structure is necessary for
the competitiveness of the Azerbaijani economy and its future stable development. And this is happening
gradually. Over the past few years, thanks to the growing funds flowing from the export of energy
resources to the state budget, we can observe that the country’s authorities have been taking measures
aimed at diversifying the existing structure of the Azerbaijani economy in order to foster the development
of the non-oil sector to raise its competitiveness and export possibilities, making it independent from the
oil price or the oil revenues (Azerbaijan 2020: Look into the Future, 2013). As a result of these activities
and in connection with the observed decline in the prices of energy resources on world markets, since
2011 an increase in the share of the non-oil sector in the Azerbaijani GDP has been observed, as Musayev
points out (2016).

According to the synthetic overview of the economic literature on the economy of Azerbaijan
conducted above, there is a specific gap in the scope of detailed research on its competitive profile of the
Azerbaijani economy, including in particular its international trade competitiveness, with particular
emphasis on the competitiveness of its energy resources and their derivatives in the international arena.
Some point out that, on the one hand, the Azerbaijani economy is highly dependent on energy resources
while its competitiveness in international trade is low, on the other, but there is a lack of quantitative

research that empirically confirms these facts. This article is intended to fill this gap and that is its novelty.

3. METHODOLOGY

Before discussing in detail the methodology applied to assess the competitiveness of Azerbaijani
economy in contemporary international trade, it is worthwhile to first define the very concept of
international trade competitiveness of an economy. Thus, according to the OECD definition (2005), it
should be understood as the ability of an economy to compete fairly and effectively on the international
markets for goods and services, which in turn leads to an improvement in the standard of living of its
citizens in the long run. Additionally, Weresa (2014) stresses the dynamic character of this
competitiveness, claiming that it is an ability to achieve faster (than other countries) and greater benefits
from own and foreign factors of production in the conditions of an open economy. Falkowski (2017), on
the other hand, defines the competitiveness of an economy in international trade as the ability of a given
country, understood as the entire socio-economic system, to obtain specific competitive advantages in
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terms of international markets of production factors and markets of goods and services, as well as their
permanent improvement in the conditions of a dynamically changing international environment.

In economic literature, there are a number of different methods and means of measuring
international competitiveness in use. Among them, the index of Balassa and Lafay are relatively frequently
used.

The values of the first index, i.e. Balassa’s Revealed Comparative Advantage (RCA) index, were
determined on the basis of the logarithmic original formula of B. Balassa (1965, 1989) according to the
following formula:

RCAS =In (1)

IR SRR X

where:

RCA{S- — the Revealed Comparative Advantages index of K country for the i goods category in
relation to j country or a group of j countries;

xl-1§— exports of the i goods category from K country to j country or a group of j countries;

X ]-K — total exports from K country to / country or a group of j countries;

xi] — exports of the i goods category from j country or a group of j countries;

X/ — total exports from ; country or a group of / countries;
[ — goods category;

K — analysed country;

J — rest of the world.

By using the logarithmic form of the above formula, we obtain positive or negative values of the
RCAg- index, which greatly facilitates their interpretation. We speak of the presence of a relative trade
advantage for the i goods category only when its share in total exports of a country is higher than the
share of the i goods category in total world exports, that is when the value of RCAIiS- > (0 (Falkowski,
2018).

In turn, the values of the latter indicator — the Lafay Index (LFI) of international trade specialization

(Lafay, 1992), which is commonly used to assess the nature of a country's trade balance and, indirectly, its
international competitiveness, were determined in accordance with the following formula:
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where:

LFI 5 — the Lafay Index of K country for the i goods category in relation to j country or a group of j
countties;

xg — exportts of the i goods category from K country to j country or a group of j countries;
X ]-K — total exports from K country to j country or a group of j countries;
m{j — imports of the I goods category to K country from j country or a group of j countries;

MjK — total imports to K country from j country or a group of j countries;
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[ — goods category;
K — analysed country;

J — rest of the world.

In this case, comparative advantages in foreign trade of a country exist when the values of the index
for the i goods category are positive (LF 15 >0), which means that the country has a trade surplus in that i
goods category.

Naturally, when applying both Balassa’s Revealed Comparative Advantages (RCA) Index and the
Lafay Index (LFI) of international trade specialization to the analysis of a country's level of
competitiveness in international trade, one must be aware of their specific limitations and weaknesses.

And so, in the case of analysis using Balassa’s Revealed Comparative Advantages (RCA) index, Siggel
(2006) highlighted the fact that it was not possible to identify the sources of a country's potential
comparative advantage in international trade using this method. What is more, he also pointed out the fact
that the existence of these advantages does not have to be a sign of improvement of the general
competitiveness and efficiency of a given economy, but that they might be due to e.g. a policy of state
subsidies for production of specific goods or a policy of exchange rate manipulation. Similar conclusions
were reached by Hinloopen and Van Marrewijk (2001), who claim that Balassa’s method does not allow
for exporter-sector (ex ante) specific factors to be isolated, i.e. the factors which are the source of
comparative advantage. Furthermore, the way in which potential comparative advantages are assessed
using Balassa’s methodology is adversely affected by some weaknesses concerning empirical distribution,
mostly time instability and poor ranking of ordinal property. Similar objections were raised by Costinot,
Donaldson and Komunjer (2012), who state that, due to the simplicity of Balassa’s method, subtleties
such as heterogeneous preferences and heterogeneous trade costs are omitted, and therefore, using the
RCA index, we show the effects and not the causes of existing comparative advantages. According to
Laursen (2015) the major problem with the RCA index when applied across countries are large differences
in country sizes. For instance, if exports of a certain product account for a large share of the country’s
total exports, but is only a very small fraction of total global exports, extremely high values will be
achieved. Deb and Hauk (2017) emphasize that as the importance of global production chains is growing,
RCA indices - which are based on gross export values — may not give an accurate portrayal of the
underlying comparative advantage enjoyed by countries. Therefore, they should be adjusted to incorporate
domestic value-added in exports. According to Gnidchenko and Salnikov (2015), three main weaknesses
of the original formula of Balassa’s RCA index can be identified, namely: 1) its sensitivity to the number of
exported goods and countries researched; 2) its values for one good are dependent on its values for other
goods, as a higher share of one good in total exports means a lower share of other goods in them; 3) its
asymmetry, significantly limiting the possibility to compare its values over time and space.

Due to the weaknesses and limitations of Balassa’s methodology indicated above, in the literature on
the subject there have been attempts to construct standardised indicators of relative comparative
advantage, e.g. the additive RCA (Hoen & Oosterhaven, 2000), the standardized index of relative
comparative advantage (Yu, Cai & Leung, 2009), and the relative symmetrical comparative advantage
index (Dalum, Laursen & Villumsen, 1998; Iapadre, 2001). It should be noted, however, that so far they
have not been widely recognised by economists dealing with the international competitiveness of
economies.

Nevertheless, despite these weaknesses, Balassa’s RCA index remains one of the most widely used
means of measuring international trade specialisation and comparative advantages in trade. This is due to
its greatest advantage, which is the simplicity of the construction of the index itself, as well as the
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interpretation of the results obtained (Gnidchenko & Salnikov, 2015). Moreover, it also provides an
opportunity to assess changes in comparative advantages in relation to goods with a specific, different
absorption capacity of input factors used in their production (e.g. technologically advanced goods) in the
long run.

As for the limitations and weaknesses of Lafay's Index (LFI) of international trade specialization, like
Balassa’s RCA index, it does not identify the potential reasons for the presence, or lack, of comparative
advantages in a country’s international trade. Additionally, as LFI is a relative measure, caution is asked for
when interpreting the results and one should be aware of their limitations (Gnidchenko & Salnikov, 2015).

What is more, the essence of this index (interpretation of its results) boils down to verifying the
existence of surplus or deficit in trade turnover of a given category of goods on the international market.
Therefore, a simplified assumption is made that a surplus in trade with foreign countries in a given
product category indicates that this product category is internationally competitive in trade, while a deficit
indicates a lack of such competitiveness.

Moreover, Gnidchenko and Salnikov (2015) also stress that the values of the index depend mostly on
the relative share of a given product in the country’s trade turnover (that is, its values suffer from the scale
effect). This problem is serious, as due to classification issues goods are not equal in trade volumes.

Another serious limitation and weakness of this indicator, as pointed out by Sanidas and Shin (2010),
is that LFI does not take account of global variables, unlike Balassa’s RCA index. This makes it very
difficult to compare the results obtained in this way for a given country with the results obtained for other
countries, due to a specific lack of a common reference point, which is ensured by Balassa’s index.

However, despite its weaknesses, LFI is the second most widely used indicator for assessing a
country’s international trade competitiveness, next to Balassa’s RCA index. Its specific merit and
advantage over Balassa’s index is that by including imports, it helps keep in check intra-industry trade and
re-export flows; in this sense it is better that the traditional Balassa’s RCA index (Zaghini, 2003).

In order to conduct a detailed analysis of the subject-matter of this article, the OECD classification
of goods categories based on their technological advancement was applied. In line with this classification,
4 basic categories of goods are distinguished, i.e. high, medium-high, medium-low and low technology
goods (OECD, 2011; Hatzichronoglou, 1997).

All the necessary annual data (for individual years included in the analysis) used to analyse the issue
of competitiveness were derived from the United Nations Commodity Trade Statistics Database.

4. EMPIRICAL RESEARCH RESULTS

When conducting a detailed analysis of Azerbaijani exports in 2000-2015, using the methodology
discussed earlier, it should be emphasized that the overall competitiveness of the Azerbaijani economy on
the international arena is relatively low. This is most clearly evidenced by the fact that in the analysed
period Azerbaijan did not have any revealed comparative advantages in the trade of goods from high,
medium-high and even low technology groups in general (Figure 1). Azetbaijan's only comparative

advantage during the period in question (albeit also periodically, in fact only until 2007) was in the
category of medium-low technology goods in general. It is worth mentioning at this point that 2008 was a
particularly unfavourable year for the Azerbaijani economy, which was also reflected in the overall
competitive profile of the country. The global financial crisis and, with it, the fall in the prices of energy
resources, especially crude oil and its derivatives, had a very negative impact on the macroeconomic
situation in Azerbaijan, as well as on its exports, both in terms of value and commodity structure.

The main reason for the loss of comparative advantages in the category of medium-low technology

goods in general starting from 2007 was, in fact, a significant (or even dramatic) decline in the
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competitiveness of the Azerbaijani economy in the area of ship and boat production, as well as, to a lesser
extent, in the area of trade in rubber and plastic products, which belong to the category of medium-low
technology goods, even though at the same time Azerbaijan's competitiveness in trade in mineral fuels,
oils and products of their distillation did not decrease, but even increased.

Taking into account the RCA values in the analysed period, Azerbaijan fared by far the worst in
terms of international competitiveness in trade in the category of high and medium-high technology goods
in general, which should be assessed as absolutely negative, especially in the modern world economy,
where due to changes in the structure of global demand, the significance of goods coming from industries
that use modern factors of production and are characterized by a high level of innovation is growing.

In turn, if we look at the value of the LFI index in 2000-2015, it turns out that Azerbaijan recorded a
very high negative trade balance in the medium-high technology goods category throughout the analysed
period. The worse result in this category as compared to the category of high technology goods was a
direct consequence of a much higher value of the amplitude between exports and imports of Azerbaijan in

this category.
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Figure 1. Azerbaijan’s revealed comparative advantages in trade of high, medium-high,
medium-low and low technology goods in the years 2000-2015

HT — high technology goods, MHT — medium-high technology goods,
MLT — medium-low technology goods, LT — low technology goods
Source: Own study based on United Nations Commodity Trade Statistics Database.

In the following part of the article, a detailed analysis of Azerbaijan's international trade
competitiveness in each of the four categories of goods, according to the OECD classification of goods
based on their technological advancement, was conducted.

In the case of the high-technology category of goods, Azerbaijan did not enjoy any comparative
advantages in the years 2000-2015 in the export of individual goods belonging to this goods category (all
values of the RCA < 0) (Figure 2). In practice, this meant that the share of high-technology goods in
Azerbaijan’s total exports to the international market was lower than the share of these goods in global
exports. What is more, also for each subcategory of goods in this category, Azerbaijan did not record a
surplus in foreign trade (positive trade balance) (all values of LFI < 0) during the analysed period, which
additionally confirms the uncompetitive nature of the Azerbaijani economy with respect to this category
on the international arena. There is no doubt that the still low level of innovation in the Azerbaijani
economy, as well as its resources-based nature, explains the situation in this area.
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Figure 2. Azerbaijan’s revealed comparative advantages in the trade
of high technology goods in the years 2000-2015
Source: Own study based on United Nations Commodity Trade Statistics Database.

Azerbaijan is by far the most internationally uncompetitive in the following subcategories: Office,
accounting and computing machinery and Radio, TV and communications equipment (by far the lowest
values of the RCA index over the entire analysed petiod).

Next, if we look at the dynamics of the RCA index in Azerbaijan’s exports in relation to the
individual subcategories of goods from the medium-high technology goods category according to the
OECD classification over the years 2000-2015, it turns out that, similatly to the previously analysed
subcategories of goods from the high technology goods category, in this case also no comparative
advantages were recorded in these subcategories (all values of the RCA index <0).

The most internationally uncompetitive Azerbaijani goods with a medium-high level of technological
advancement were from the Motor vehicles, trailers and semi-trailers subcategory (Figure 3). Throughout
the entire analysed period, Azerbaijan also recorded a very high negative trade balance in terms of trade in
this particular goods subcategory, which further confirms the fact that it is not competitive on the
international arena as mentioned above, as well as that domestic production cannot meet the demand for
these goods. It is worth noting that Azerbaijan recorded an even higher negative trade balance in the
subcategory of Machinery and equipment, n.e.c. (the lowest LFI values in the whole category of medium-
high technology goods).

Azerbaijan is also not internationally competitive in trade in medium-low technology goods, albeit
with one very important exception (Figure 4). In terms of trade in the subcategory of Coke, refined
petroleum products and nuclear fuel, Azerbaijan possessed revealed comparative advantages (values of the
RCA index > 0, which meant that the share of these goods in Azerbaijani exports to the international
market was higher than the share of these goods in total global exports) in the entire analysed period
between 2000-2015. This proved the real international trade competitiveness of its economy in this
subcategory. What is more, Azerbaijan also recorded a positive trade balance in this subcategory of goods
(LFI values > 0). It is worth noting, however, that both in the case of the RCA and LFI indices, over the
analysed period 2000-2015 a significant decrease for this subcategory of goods can be observed
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(patticularly visible in the case of the LFI values). This should be cleatly assessed negatively from the point

of view of the Azerbaijani economy’s competitiveness in respect to these goods in the long term as it

means that Azerbaijan is gradually losing its comparative advantages in international trade.
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Figure 3. Azerbaijan’s revealed comparative advantages in the trade

of medium-high technology goods in the years 2000-2015

Source: Own study based on United Nations Commodity Trade Statistics Database.
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Still remaining in the medium-low technology goods category, it is worth examining the development
of potential comparative advantages in Azerbaijan's exports with respect to a slightly different group of
goods than defined in the OECD classification, namely one containing mineral fuels, oils and products of
their distillation. As for Azerbaijan's international trade competitiveness, it is evident that the country is
very competitive in this group (Figure 5). Moreover, LFI values for trade in these goods are very high,
which indicates Azerbaijan’s very high positive trade balance in respect to this group of goods. Moreover,
in this case, over the whole period under consideration this competitiveness, despite some minor
fluctuations, remained stable. This is particularly important from the point of view of the macroeconomic
conditions in which the entire economy operates, as well as the Azerbaijani state in general, where the
majority of state revenues comes from the export of mineral fuels and their derivatives.

Of course, we should be aware that such high, relatively stable competitiveness of Azerbaijan in this
area results from its large base of these natural resources and their exploitation, and from the fact that the
country exports them in the presence of a large demand for them on the international arena. Therefore,
unfortunately, it is not a consequence of its economy’s modernisation, improvement of its innovativeness

or change in its structure towards e.g. a knowledge-based economy.
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Figure 5. Azerbaijan’s revealed comparative advantages in trade of mineral fuels,
oils and products of their distillation in the years 2000-2015
Source: Own study based on United Nations Commodity Trade Statistics Database.

Then, when analysing Azerbaijan’s international trade competitiveness in individual subcategories of
goods from the last, fourth category of goods, as defines in the OECD classification, ie. in low
technology goods, once again it should be stressed that the country did not possess any revealed
comparative advantages in any of them (Figure 0). In practice, this meant that the share of these low
technology goods in Azerbaijan’s total exports to the international market was lower than the share of
these goods in global exports. The results obtained are consistent with, among others, the conclusions of
the research conducted by Almas and Hajiyev (2014).
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Figure 6. Azerbaijan’s revealed comparative advantages in the trade
of low technology goods in the years 2000-2015
Source: Own study based on United Nations Commodity Trade Statistics Database.

Only once during the entire analysed period 2000-2015, Azerbaijan recorded small comparative
advantages in trade in the Food, beverages and tobacco subcategory (in 2007, value of the RCA index =
0.14). It should also be stressed that despite the fact that negative values of RCA indices for this
subcategory of goods were relatively lowest as compared to the other subcategories of low technology
goods, Azerbaijan recorded a very strong negative trade balance in this subcategory throughout the
analysed period (as evidenced by the lowest values of LFI). This is due to the structure and specific nature
of Azerbaijani agriculture, which is unable to meet the existing domestic demand for this range of
consumer goods.

5. CONCLUSIONS

The analysis of the dynamics of revealed comparative advantages in Azerbaijan's exports in the years
2000-2015 has clearly shown that that the overall competitiveness of the Azerbaijani economy in
international trade is low and that, moreover, it has not significantly improved over the analysed period.
And that the possessed and exploited energy resources and their derivatives are absolutely crucial from the
point of view of the Azerbaijani economy’s international trade competitiveness. In fact, it is only in the
area of exports of mineral fuels, as well as oils and products of their distillation that Azerbaijan has had a
relatively stable, strong comparative advantage over the years. It is a very important determinant of the
macroeconomic conditions in which the Azerbaijani economy operates.

Taking into account the objective limitations of the research methods applied, in this article no
reasons have been identified for the actual low competitiveness of the Azerbaijani economy. Due to the
specific simplicity of the research methods, the analysis omitted such subtleties as heterogeneous
preferences and heterogeneous trade costs, and therefore, the effects, and not causes, of the existing

comparative advantages were shown. In addition, the impact of possessed and exploited natural resources
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and their derivatives on the competitiveness of the entire Azerbaijani economy was not determined either.
In this case, an appropriate econometric model should be developed, or at least the Bayesian linear
regression method should be applied, which would enable such a detailed analysis to be made in this
respect. It would also be very interesting to take a look at the analysis of the competitiveness of the
Azerbaijani economy from the sectoral approach.

Clearly, from the point of view of further in-depth research into the competitiveness of the
Azerbaijani economy, which seems to be very desirable, e.g. due to the fact that the country is looking for
ways to maintain the dynamic growth rate of its economy in the future, as well as research into the
competitiveness of raw material economies themselves, it seems that undertaking such targeted research
seems to be all the more advisable and desirable. This is all the more justified as English-speaking

international literature clearly lacks such studies.
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