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Abstract. Numerous studies are dedicated to the competitiveness assessment of countries, 
regions and industries. However, it is not easy to choose the methodology to assess the 
competitiveness of forest products. The main difficulties arise even at the stage of defining 
the term “competitiveness”, selecting the criteria for its achievement and choosing the 
measure suitable for its evaluation. This article analyzes the theoretical foundations 
of competitiveness in terms of two main approaches: comparative and competitive 
advantages. The main novel result of this work is a comprehensive review of empirical 
competitiveness assessments as regards the forest industry. Several methods have been 
identified as the most popular means to explore forest products’ competitiveness. One of 
the most convenient approaches to estimate competitiveness at the national and regional 
level is to calculate the comparative advantage revealed. The last section of the article 
covers the benefits and disadvantages of this approach.
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Introduction
The use of the term “competitiveness” has 

become widespread in the economic literature, 
business communication and even public dis-
course. Capobianco-Uriarte et al. (2019) found 
that the number of articles on competitiveness 
published annually increased from 15 in 1983 
to 146 in 2017. However, there is no universal 
definition or coordinated estimation procedure 
for competitiveness.

Durand and Giorno (1987) argued that 
the ideal tool for measuring competitiveness 
should meet three criteria: represent all goods 
involved in competition, cover all the markets 
and use internationally comparable data. But in 
practice, the researcher often faces various con-
straints. Therefore, under different conditions, 
the choice of evaluation approach depends 
on the object of the study, the set of available 
statistics and the purpose of the analysis. The 
analysis of forest product competitiveness is no 
exception within this framework.

Forestry is the kind of economic activity 
that strongly affects Earth’s ecosystems. It is 
closely connected with the different aspects of 
hydrological cycle (Bartík et al., 2018), climate 
change (Pyzhev, Vaganov, 2019; Chugunkova, 
2019) and changes in fauna (Mezei et al., 2017; 
Ivantsova et al., 2019). Therefore, the study of 
forest sector competitiveness is an important 
and relevant task.

There are many articles that address the 
competitiveness of the forest sector. However, 
a large part of them is devoted to identifying 
factors of competitiveness and opportunities 
to improve it. A direct empirical assessment 
of forest sector competitiveness at the national 
or regional level has received much less atten-
tion in the literature. This article presents an 
attempt to summarize and analyze the studies 
on forest sector competitiveness assessment.

Theoretical framework  
of competitiveness

Initially, the concept of competitiveness 
was associated primarily with the Porter’s theo-
ry of competitive advantages (Porter, 1990) and 
was perceived by representatives of academia 
with skepticism. For example, Krugman (1994) 
actively opposed the transfer of this idea from 

the firms to the national economies, calling the 
“obsession with competitiveness” meaningless, 
erroneous and dangerous. However, Cho and 
Moon (2000) show that competitiveness theory 
is rooted in classical trade theories. Therefore it 
is necessary to discuss two main approaches to 
competitiveness assessment: using methodolo-
gy of international trade theories and building 
a multi-criteria model within the framework of 
the Porter’s theory.

Trade theories  
and comparative advantage

The starting point for the development of 
trade theories was mercantilism. Mercantilists 
studied the movement of money and goods be-
tween countries, encouraged government in-
tervention in international trade and supported 
protectionism.

Smith in “The Wealth of Nations” (1776) 
criticized mercantilism and supported the idea 
of free trade. He claimed that if countries spe-
cialized in trade according to their natural ab-
solute advantages, all nations would benefit. 
According to Smith, the country shall special-
ize in exporting goods in producing which it 
spends less resource than other nations and has 
to import products that are produced by other 
countries at lower costs.

Ricardo (1917) developed this idea and ar-
gued that nations without absolute advantages 
can also benefit from international trade if they 
have a comparative advantage over other coun-
tries in producing certain products. It was the 
concept of Ricardian comparative advantage 
that laid the foundation for the development of 
subsequent trade theories: The Heckscher-Oh-
lin model, New trade theory and “New” New 
Trade Theory.

Classical trade theories were mainly crit-
icized for the need to expand the model by in-
creasing the number of factors of production. At 
the beginning of the 20th century, a two-factor 
model was formulated by Heckscher and Ohlin 
within the framework of neoclassical econom-
ic theory. According to the Heckscher-Ohlin 
theorem, the country exports capital-intensive 
goods if it has a relative abundance in capi-
tal or the labour-intensive products if it is la-
bour-abundant (Ohlin, 1933). In other words, 
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different proportions of factors of production in 
countries are the basis of comparative advan-
tage and cause the existence of international 
trade. 

However, the Heckscher-Ohlin model 
could not explain several issues. For instance, 
why developed economies with similar factor 
proportions trade with each other (Volchko-
va, 2009). In addition, it performed poorly in 
econometric studies. One of the most well-
known cases was Leontief paradox (1953).

To explain the contradictions accumulat-
ed by classical theories of international trade, 
Krugman (1980) developed the New Trade 
Theory using the toolkit of modelling monop-
olistic competition developed by Dixit and Sti-
glitz (1977). This theory is based on completely 
different assumptions: heterogeneity of goods, 
imperfect competition and increasing returns 
to scale. According to the New Trade Theory, 
the basis of comparative advantage is the mar-
ket size: supplying products to a large market 
allows reducing production costs through econ-
omies of scale. Another important difference 
from the Heckscher-Ohlin model is that New 
Trade Theory focuses on competition among 
firms, not nations.

In the early 2000s, Melitz (2003), Antras 
and Helpman (2004) have formed a new direc-
tion in the study of international trade, called 
the “New” New Theory of Trade. The main 
idea is that the productivity of firms, as well 
as the market size, are the main determinants 
of the comparative advantages. Marginal costs 
vary from company to company, and as a result 
of increasing competition, many firms have to 
leave the market, thus, only the most efficient 
firms can successfully integrate into world 
trade (Wagner, 2007).

Competitive advantage
Porter has integrated in his theory some 

ideas from international trade theory and world 
business practice (Porter, 1990). He believed 
that national prosperity is not inherited, but 
created. While comparative advantages based 
on factors of production are stable, competitive 
advantages are dynamic and based on innova-
tions and human capital development. At the 
same time, a decisive role in increasing com-

petitiveness is played by productivity, which 
depends on the efficiency of production, qual-
ity and other characteristics of manufactured 
goods.

Based on a study of the reasons for compet-
itive success in ten leading trading countries, 
Porter defines his Diamond Model of national 
advantage consisting of four determinants:

1. Factor conditions. Porter shares the clas-
sic view of the influence of production factors 
on competitive advantages. However, to en-
large the array of traditional factors (labour, 
land, capital) he adds some new ones, which 
are created, not inherited. They are adapted to 
a specific industry and include, for instance, 
the scientific and information potential of the 
state, the state of transport and communica-
tion, the health care system and the provision 
of housing. 

2. Demand conditions, according to Por-
ter, play a huge role in improving product 
competitiveness. In assessing the conditions 
of domestic demand it is necessary to take into 
account the characteristics of market capacity, 
the dynamics of its development, consumer de-
mand, etc.

3. Presence of related and supporting in-
dustries is another crucial factor in developing 
competitive advantage. For any company it 
is extremely important to have the necessary 
equipment, close ties with suppliers, commer-
cial and financial structures.

4. Strategy, structure and rivalry. High 
competition in the domestic market increases 
the chances of firms to successfully claim a 
significant share in the world market (Porter, 
1990).

Subsequent empirical studies have shown 
that the Diamond model can be supplemented 
by other factors, including multinational ac-
tivity and government. These ideas were de-
veloped as the Nine-Factor Model (Cho, 1994) 
and the Generalized Double Diamond Model 
(Moon et al., 1998).

Here there were considered the main the-
oretical approaches to defining and assessing 
the competitiveness. The next section will 
cover the world experience of empirical com-
petitiveness assessments as regards the forest 
industry.
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Empirical competitiveness estimations  
of forest industry

Dieter and Englert (2007) assessed the 
level of competitiveness of the German timber 
industry in the world market. This research is 
devoted to the study of the main trends on the 
world market of timber industry products in the 
period 1993–2002. The authors classify all for-
est products into three groups according to the 
processing level (raw wood, semi-finished and 
finished wood products) and two sectors (wood 
and paper). Using revealed comparative advan-
tage (RCA) indexes (Balassa, 1965; Aquino, 
1999), they explored the nature of Germany’s 
international specialization in wood products 
trade and analyzed the dynamics of compet-
itiveness of 21 major exporters in the global 
timber market. In addition, the Constant Mar-
ket Share analysis (Milana, 1988) was used to 
explain export growth by four effects: world 
growth, commodity-composition, market-dis-
tribution and competitiveness. This approach 
allowed the authors to establish the positive 
correlation between the export growth rate and 
the country’s competitiveness level.

Daigneault et al. (2008) analyzed the com-
petitiveness of the US timber sector depending 
on different exchange rate policies. They used 
a dynamic global timber market model (Sedjo, 
Lyon, 1990; Sohngen et al., 1999) that includes 
optimal managing investments, timberland 
area and age class distributions of forests. The 
results show that the level of competitiveness 
of the US forest industry is sensitive both to 
domestic policies to maintain a relatively high 
dollar exchange rate and the depreciation of 
South American developing countries’ curren-
cies against the US dollar.

The analysis of global competitiveness 
of Chinese furniture products is carried out 
in the article by Han et al. (2009). The Grubel 
and Lloyd index (1975), Balassa index and the 
Trade Competitiveness Index (Greenaway, 
Milner, 1993) were chosen as the main com-
petitiveness indicators for the study. The pur-
pose of the study was to assess the current level 
of competitiveness of the Chinese furniture 
industry. It was found that during the period 
under review, from 1993 to 2007, China went 
from comparative disadvantage to a relatively 

high advantage in furniture trade, gaining a 
strong position in the world markets for these 
products. The competitiveness analysis has 
shown that developed countries still have the 
largest share in the world furniture market, but 
over the period under review, they are gradual-
ly losing their competitiveness in favour of the 
rapidly developing countries of Southeast Asia, 
Eastern Europe and Latin America. 

Kovalčík (2011) explored profitability and 
competitiveness of forest industry in 18 Euro-
pean countries. This study uses several indica-
tors of competitiveness such as: output of for-
estry, GDP of forestry, contribution of forestry 
to GDP, gross value added, net value added and 
entrepreneurial income. All of them measured 
in two dimensions: per hectare of forest and per 
employee. The results of the comparative anal-
ysis conducted for each of the indicators show 
that competitiveness is strongly influenced by 
the state of economy (developed economy or 
economy in transition) and the type of region 
according to the author’s classification. How-
ever, while indicators per employee calculated 
for developed countries are 5-10 times higher 
than for countries in transition, the difference 
is lower per hectare, which can be explained by 
the insufficient quality of statistical data used 
for per capita indicators.

Karpuk (2011) conducted the study of 
Ukrainian wood products concerning foreign 
trade. The author analyzed the foreign trade 
balance and used Grubel and Lloyd and Bal-
assa indices to assess the competitiveness of 
forest products in Ukraine and compare the 
volume of its foreign trade with major trading 
partners, in particular, with the EU countries. 
Besides, the author provides the results of the 
the SWOT analysis of foreign economic activ-
ity of Ukrainian enterprises of forest industry 
and offers a number of measures to improve the 
efficiency of foreign trade in Ukrainian forest 
products.

A study by Bojnec and Fertő (2014) re-
veals the problem of forest industry competi-
tiveness in relation to the so-called “new” EU 
member states that joined the EU in 2004 and 
2007. The main objective of the study was to 
find out to what extent the trade flows of the 
countries under consideration have changed 
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since EU accession. As a main competitiveness 
measure these authors chose revealed trade 
advantage (RTA) index, proposed by Vollrath 
(1991). They also calculated the duration of re-
vealed trade advantage using methodology of 
survival analysis (Cleves et al., 2004). The re-
sults show that all “new” EU member states, 
except Cyprus, experienced comparative dis-
advantages in exporting their goods to the EU 
market. At the same time, it is noted that for 
most countries considered, products with high 
added value play a key role in the supply chains 
of the forest industry.

Parobek et al. (2016) analyzed the compet-
itiveness of Slovakian wood and semi-finished 
wood products. Using modified Balassa index 
and comparative price level index the authors 
found that the abundance of forest resources 
and competitive prices determine the compar-
ative advantage in industrial coniferous round-
wood trade for Slovakia.

Vokhmyanin (2017) used the integral indi-
cator to assess competitiveness of the Russian 
forest sector on regional level. It contains sev-
eral indices that describe the state of the forest 
industry, including production factors, regional 
investment activity, presence of related indus-
tries, export volumes, etc. The methodology 
was applied to ten regions of the Northwestern 
Federal District. As a result, the Arkhangelsk 
Oblast and the Republic of Karelia were rec-
ognized as the leaders of the industry, and the 
lowest level of competitiveness was found for 
the Murmansk and Pskov Oblasts. The best dy-
namics of forestry development were demon-
strated by the Vologda Oblast, which is ex-
plained by the renewal of fixed assets, increase 
in the volume of investments, improvement in 
the financial condition of the regional forest in-
dustry enterprises.

Rossato et al. (2018) studied wood pulp 
competitiveness in 6 countries: USA, Brazil, 
Canada, Sweden, Finland and China. For this 
purpose, the authors calculated several indica-
tors of competitiveness: Balassa index, sym-
metric version of RСA (Dalum et al., 1998) 
and trade balance index (Lafay, 1990). The 
results showed that all countries except Chi-
na have comparative advantages in wood pulp 
trade. The pulp industry was also found to 

have significant positive effects on the export 
economies of Brazil, Finland, Canada and 
Sweden, as well as moderate positive effects 
in the USA.

In the paper (Gordeev, Pyzhev, 2015) we 
studied competitiveness on national level us-
ing Balassa and Aquino indices. We also used 
Grubel and Lloyd index for a more thorough 
study of Russian intra-industry trade. However, 
it would not be quite correct to assess compara-
tive advantages only at the country level. Geo-
graphical factors also have a great influence on 
institutional, social and economic aspects of 
development of Russian regions (Zubarevich, 
2015; Shida, 2019). This is also true for the tim-
ber industry, as Russian regions are very het-
erogeneous in terms of resource endowment, 
proximity to markets, etc. The concept of com-
parative advantage can also be applied on re-
gional level. Such studies have been conducted 
to analyze the competitiveness of industries in 
a number of countries, including Italy (Bene-
dictis, 2005), USA (Clark et al., 2007), Brazil 
(Feistel, Hidalgo, 2010), China (Sawyer et al., 
2017). Thus, we also assessed competitiveness 
at the regional level (Gordeev et al., 2018). The 
results show that the specialization of the Rus-
sian trade is determined by the resource abun-
dance and low efficiency of the state forest pol-
icy. We also classified Russian regions into four 
groups by the number of forest products with 
comparative advantage in trade.

Hence, it can be concluded that the follow-
ing approaches are generally used to conduct 
empirical studies on forest industry competi-
tiveness (Table 1): 

−	 various revealed comparative advan-
tage indexes; 

−	 estimation of price indices for timber 
products; 

−	 constant market share analysis;
−	 optimization models;
−	 analysis of different sectoral indica-

tors.

Discussion
One of the most popular approaches to as-

sess competitiveness is to identify comparative 
advantages using different indices. With regard 
to the task of assessing competitiveness of Rus-
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sian forest industry, this approach also seems 
to be the most convenient. In fact, it has several 
important advantages over other alternatives.

1. Consistency with theoretical notions 
of competitiveness. The concept of revealed 
comparative advantages was developed by B. 
Balassa (1965) in accordance with the Ricar-
do’s theory of comparative advantages and the 
Heckscher-Ohlin model. The analysis is based 
on an ex-post assessment of competitiveness by 
calculating the share of a particular commodity 
in the export of the certain country compared 
to other countries. The above review shows that 
there are many different ways to measure re-
vealed comparative advantages in trade. Com-
prehensive comparison of different RCA indi-
cators was given by Gnidchenko and Salnikov 
(2015). 

2. Availability of data. The lack or ab-
sence of the necessary statistics is a serious 
limitation for many studies. Calculating re-
vealed comparative advantages requires only 
trade statistics, which is available for Russia 
and is very detailed. With respect to the for-

est sector, this allows: (1) to conduct analysis 
not only at the national level but also at the 
regional level; (2) to calculate comparative ad-
vantages not only by product groups but also 
by certain products. 

3. Simplicity of calculation. Even if the 
necessary data were available, the approaches 
of assessing competitiveness mentioned above 
would have different labour intensity. And with 
limited access to data it seems difficult to use 
alternative approaches to assess competitive-
ness at the regional level or for a specific for-
est product. Calculating revealed comparative 
advantages appears to be the simplest way to 
assess competitiveness and its results are easy 
to interpret. Besides, this approach does not re-
quire additional use of optimization modelling 
or multi-criteria models such as the Diamond 
Model.

However, it should also be noted that the 
concept of revealed comparative advantage has 
some limitations.

1. New Trade Theory and “New” New 
Trade Theory indicate that the subjects of com-

Table 1. Studies on competitiveness assessment of forest products

Authors Level  
of competitiveness Methods

Dieter, Englert, 2007 National Revealed comparative advantage indices (Balassa index, Aqui-
no index), the Constant Market Share analysis

Daigneault et al., 2008 National Dynamic global timber market model
Han et al., 2009 National The Grubel and Lloyd index, Balassa index, the Trade Com-

petitiveness Index
Kovalčík, 2011 National Analysis of several indicators (Output of forestry, GDP of for-

estry, contribution of forestry to GDP, gross value added, net 
value added and entrepreneurial income)

Karpuk, 2011 National Revealed comparative advantage (Balassa index) and the 
Grubel and Lloyd index

Bojnec, Fertő, 2014 National Revealed trade advantage index, survival analysis
Parobek et al., 2016 National Revealed comparative advantage index (modified Balassa in-

dex), comparative price level index
Vokhmyanin, 2017 Regional Integral assessment, including a number of indicators charac-

terizing production, foreign trade, investment climate, etc. in 
the forest industry sector

Rossato et al., 2018 National Revealed comparative advantage indexes (Balassa index, 
RSCA, TBI)

Gordeev, Pyzhev, 2015; 
Gordeev et al., 2018

National, regional Revealed comparative advantage indexes (Balassa index, 
Aquino index, RTA), the Grubel and Lloyd index
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petition are corporations, not countries, regions 
or industries. However, firm statistics are still 
largely unavailable, making it impossible to 
build complete models under these theories.

2. Perhaps the main shortcoming of re-
vealed comparative advantages is that inter-
regional trade flows within a country remain 
unaccounted for. Therefore, it is possible to 
evaluate competitiveness of forest products 
only on the global market and not on the do-
mestic one.

3. The estimates may be biased due to the 
fact that the country (or region) in which the 
product is produced is not always the final ex-
porter as well. This problem has been widely 
discussed in literature, but there seems to be 
no way to offset this effect beyond the use of 
other data sources (Coughlin, Mandelbaum, 
1991; Erickson, Hayward, 1991; Cronovich, 
Gazel, 1998). In respect to the forest sector, the 
problem is that current timber turnover control 
system does not allow for credible assurance 
that exported wood has been harvested in the 
same region.

Conclusion
This article contributes to the literature 

on forest sector competitiveness in several di-
mensions. First, theoretical approaches to as-
sess competitiveness from the perspective of 
international trade theories and Porter’s theory 
of competitive advantage were analyzed. The 
evolution of the competitiveness definition 
within these approaches was shown.

Secondly, an overview of empirical stud-
ies on competitiveness assessment with regard 
to forest industry was made. It was found that 
usually the following approaches are used in 
order to conduct competitiveness analysis of 
forest products: revealed comparative advan-
tage indices; price indices; constant market 
share analysis; optimization models; various 
indicators of forest sector state.

Finally, it was concluded that one of the 
most popular measures to assess competitive-
ness is an approach based on the concept of 
revealed comparative advantage. The pros and 
cons of its application to assess the competi-
tiveness of forest products were described.
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Теоретические и прикладные аспекты оценки  
конкурентоспособности лесной промышленности 

Р.В. Гордеев
Сибирский федеральный университет
Российская Федерация, Красноярск
Институт экономики  
и организации промышленного производства СО РАН
Российская Федерация, Новосибирск

Аннотация. В отечественной и зарубежной литературе большое внимание уделяется 
вопросам конкурентоспособности стран, отраслей, регионов. Однако сегодня не 
существует универсальной меры ее оценки. В настоящей работе анализируются 
теоретические и прикладные аспекты проблемы конкурентоспособности с точки 
зрения двух основных подходов: сравнительных преимуществ, берущих свое начало 
в теории международной торговли, и конкурентных преимуществ, традиционно 
ассоциирующихся с теорией М. Портера. Дан анализ современных прикладных 
исследований, посвященных тематике конкурентоспособности продукции 
лесопромышленного комплекса. Показано, что наиболее часто для решения 
данной задачи используют следующие методы: расчет выявленных сравнительных 
преимуществ; оценку индексов цен на лесопромышленную продукцию; анализ 
постоянной доли рынка; построение оптимизационных моделей; анализ различных 
отраслевых показателей. Проанализированы плюсы и минусы подхода выявленных 
сравнительных преимуществ в торговле как наиболее удобного для оценки 
конкурентоспособности отечественного лесного комплекса. 

Ключевые слова: конкурентоспособность, сравнительные преимущества, 
конкурентные преимущества, теории международной торговли, лесной комплекс.
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