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Abstract. This article tries to assess the international competitiveness of Korean RES related products in the 
global market and its determinants. Many industrialized countries tires to take advantage in the newly growing 
market along with their national energy plans to develop renewables. The Republic of Korea is one of the represen-
tative countries seeking the advantage. Therefore, assessing the international competitiveness of Korea in the RES 
related products market and analyzing determinants affecting the competitiveness has significances in both ways 
of understanding features of the Korean energy industry and features of the global RES related products market. 
RCA (Revealed Comparative Advantage) index is employed for assessing the international export competitive-
ness of Korea in the global RES related products market and determinants affecting the index are estimated by 
using DOLS (Dynamic Ordinary Least Squares).RES related products of Korea have competitiveness in the global 
market. In particular, solar energy products have the higher competitiveness than other sources and it has shown 
a rapid growth rate for the last decade. To improve competitiveness it is effective for Korea to take economic poli-
cies that help technological advancement and improvement of productivity such as investments and education than 
energy policy for increasing production of renewable energy.
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Аннотация. Данная статья пытается оценить международную конкурентоспособность корейской 
продукции ВИЭ на мировом рынке и ее детерминанты. Многие промышленно развитые страны стре-
мятся воспользоваться преимуществами нового растущего рынка наряду с их национальными энергети-
ческими планами по развитию возобновляемых источников энергии. Республика Корея является одной из 
репрезентативных стран, стремящихся получить преимущество. Таким образом, оценка международной 
конкурентоспособности Кореи на рынке связанных с ВИЭ продуктов и анализ детерминант, влияющих 
на конкурентоспособность, имеет значение как для понимания особенностей корейской энергетической 
отрасли, так и для понимания особенностей глобального рынка, связанных с ВИЭ продуктов. Индекс RCA 
используется для оценки международной экспортной конкурентоспособности Кореи, а детерминанты, 
влияющие на индекс, оцениваются с помощью DOLS. Корейские продукты, связанные с ВИЭ обладают 
конкурентоспособностью на мировом рынке. В частности, продукция солнечной энергетики имеет более 
высокую конкурентоспособность, чем другие источники, и за последнее десятилетие она показала высо-
кие темпы роста. Для повышения конкурентоспособности Кореи эффективнее проводить экономическую 
политику, способствующую технологическому прогрессу и повышению производительности, такую как 
инвестиции и образование, чем энергетическую политику по увеличению производства возобновляемых 
источников энергии.

Ключевые слова: продукты, связанны с возобновляемыми источниками энергии, международная кон-
курентоспособность, индекс RCA, регрессия коинтеграции, Корейская промышленность, связанная с ВИЭ.
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Introduction
Renewable energy sources (RES) are de�ned as 

energy sources that are continually replenished by na-
ture and derived directly from the sun (such as ther-
mal, photochemical, and photo-electric), indirectly 
from the sun (such as wind, hydropower, and pho-
tosynthetic energy stored in biomass), or from other 
natural movements and mechanisms of the environ-
ment (such as geothermal and tidal energy)[1]. They 
are considered to be one of the most important factors 
for the transition to sustainable development not only 
at the global level but also at the level of the individ-
ual country. In comparison with fossil fuel resources, 
RES has a more industrial character in their produc-
tion process, because different and new infrastruc-
tures, equipment and technologies for the production 
of electricity and heat from RES are required. Also, 
in terms of industry and trade, the commodities as-
sociated with RES isan emerging market. This is why 
many countries, especially developed countries, are 
seeking to increase the share of renewable energies in 
its energy mix and give priority to the development of 
the RES industry in the transition of the energy mix-
from fossil fuels to renewable energy sources in their 
energy strategy. In other words, the development of 
RES has importance not only for the country’s energy 
sector from the point of view of sustainable develop-
ment but also for the country’s trade sector in terms 
of economic growth. In this context, the Republic of 
Korea is a typical subject of the country, which is try-
ing to develop the renewable energy industry because 
of its conditions of the energy sector and economic 
structure. The import dependency of energy resources 
in Korea has marked over 90% because it has no en-
dowed energy resources in its territory. And the econ-
omy of Korea heavily depends on trade. According to 
World Bank statistics, Korea’s dependency on trade 
(% of trade to GDP) is more than 80% in 2017 and 
trade in goods takes 68% of GDP. So, in Korea, the 
development of RES and its competitiveness is impor-
tant as energy policy and economic growth. This ar-
ticle assesses the international competitiveness of the 
Korean renewable energy industry in the international 
market using the RCA index and analyzes its determi-
nants using cointegration analysis.

Literature review
Conceptually, both the researches on determinants 

of renewable energy development and factors influenc-
ing the competitiveness of renewable energy products 
need to reviewed as existing researches on the subject. 
Researches on the determinants of Chinese renewable 
energy development and its competitiveness.

Zhao & Chen [2] conduct an analysis of the de-
velopment factor of renewables in the Chinese power 
generation sector. By identifying diverse critical fac-
tors and methods, the authors extract 33 critical factors 
influencing energy sectors, economy, and policy. As 
the result, the article reveals the most critical factors, 
which are power network access capability and long-
distance transmission capability, power consumption, 
independent R&D and innovation ability, alleviate the 
emissions of CO2, waste gas, wastewater, and solid 
waste, and local consumption of power generated by 
renewables. Boqiang Lin et al. [3]analyze factors af-
fecting the share of renewable electricity in total elec-
tricity consumption in China by using the VECM (Vec-
tor Error Correction Model) based on data from 1980 to 
2011. The authors conclude that GDP per capita, trade 
openness, foreign direct investment, financial develop-
ment and share of fossil fuel in energy consumption 
have long-run relationships with renewable electricity 
consumption. Shuai et al. [4] assessthe international 
competitiveness of Chinese products related to biomass 
energy by using CMS (Constant Market Share) model 
and RCA index. The authors conclude that although the 
competitiveness of Chinese biomass energy products is 
increasing, it doesn’t have a comparative advantage in 
the global market. The article assesses the competitive-
ness of biomass energy products and analyzes its posi-
tion in the market, but it doesn’t identify determinant 
factors for improving competitiveness. 

Studies on the multinational analysis focus on not 
only diverse economic factors but also policy factors. 
Monika et al.[5] try to identify determinants of renew-
able energy development in the European countries. 
In order to reveal the determinants, the authors ana-
lyze the changes in the distribution of RES in 26 EU 
countries in the period between 1995 and 2014. The 
article considers the distribution as a crucial factor 
in�uencing energy policy in each country as well as 
energy security, environmental concerns, economic 
factors. Using the best subset regression and LARS 
method, the article shows that the current share of 
RES in the energy mix signi�cantly depends on the 
condition of the EU countries in the middle of 1990s. 
in addition to this, it turns out that GDP per capita, 
concentration of energy supply (SWI), and the costs 
of consumption of energy obtained from fossil fuels 
in relation to GDP are also important factors affecting 
development of renewables. Onno et al. [6] examines 
the in�uence of domestic renewable energy policy on 
the export of renewable energy products using a grav-
ity model based on the data from over 40 countries. 
In order to assess the impact of the policy the authors 
employ the installed capacity of renewable as the 
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proxy variable and show that renewable energy poli-
cies give a positive impact on the export performance 
of renewable energy products. A. Marques et al.[7] 
analyze the impact of factors on the use of renewable 
energy sources in a set of EU countries, by applying 
a quantile regression approach. The article considers 
diverse factors affecting the share of renewables of 
TPES, such as CO2 per capita, energy consumption 
per capita, importance of fossil fuel resources to elec-
tricity generation, import dependency of energy, GDP, 
price of fossil fuel resources, and the surface area. 
The results reveal that environmental concerns have 
not yet achieved enough pressure to stimulate major 
developments on renewables. Wojciech and Justyna[8] 
try to examine determinants of renewable energy pro-
duction in transition countries using extensive data 
from 27 transition countries from 1990 to 2014. The 
authors reveal that GDP growth rate, unemployment 
level, and level of government debt have a signi�cant 
impact on the renewable energy generation. Yoo[9] 
analyzes the international competitiveness of the re-
newable energy industry and its determinants using 
data from 42 countries. In the article, both RCA and 
TSI are used for assessing the competitiveness and 
employs method System GMM. In the model the au-
thor considers number of patent and GDP as the in-
dependent variables and employs FIT (Feed-In Tar-
iff) and RPS (Renewable Portfolio Standard) as the 
dummy variables. Kim[10] focuses on the effects of 
the regulations and the government’s effectiveness on 
the development of renewables. The author conducts 
panel data analysis using data from 71 countries. As 
a result, the share of applying regulation policy and 
effectiveness of government gives a positive effect on 
the share of renewables in total electricity generation. 
Meanwhile, the high effectiveness of the government 

strengthens the positive effect of the regulations, the 
low effectiveness compensates for the positive effects. 
Kim[11]conducts panel analysis effects of representa-
tive policies in the renewable energy sector, FIT and 
RPS, on the development of renewable energy sources 
in power generation. The author concludes that FIT 
and RPS don’t have signi�cant effect on the devel-
opment of renewables. Otherwise, factors on energy 
policy governance, the national income level, business 
environment, and the level of international pressure 
have signi�cant impacts on the development. Kai et 
al.[12] tries to assess the competitiveness G20 coun-
tries in the renewable energy sector by using modi-
�ed Porter’s Diamond Model. The authors identify 10 
factors of assessments of development level in renew-
able energy sector, such as resource abundant, capital 
input into the sector, technological level, numbers of 
the employed person in the renewable energy indus-
try, market scale, retail price of gasoline, GHG emis-
sion per capita, policy factors, and so on. The article 
doesn’t provide any clues on what is the critical fac-
tors and how much impact they have.

The export of RES related products of Korea
The trade data for calculating the RCA(Revealed 

Comparative Advantage) index was obtained from UN 
Comtrade, and the maximum length of data was used. 
The problem is to classify the renewable energy indus-
try. The de�nition of the renewable energy industry 
and the technical classi�cation of the sub-industries are 
relatively systematic, but the classi�cation of HS codes 
is not clear yet, so it is often different by researchers 
and research institutes. We used the classi�cation cri-
teria of Jha (2009)[13], in which the classi�cation of 
sub-industries is clear. The detailed HS code for each 
renewable energy source is shown in (table 1).

Table 1. HS Code by type of RES, 6-digit
Type of RES HS Code

Biomass 730900, 761100, 840681, 840682, 841620, 841931, 841940, 841989, 842129, 842139, 847920, 
847989, 220710, 220720, 380210, 382490, 741999, 841182

Hydro 841011, 841012, 841013, 850161, 850162, 850163, 850164, 850421, 850422, 850423, 850431, 
850432, 850433, 850434, 382450, 681091, 841090

Geothermal 841861, 841950, 730431, 730441, 730451, 741121, 741122, 741129

Solar 711590, 732290, 830630, 841280, 841919, 850239, 850440, 900580, 901380, 700991, 700992, 
730890, 761090, 900190, 900290, 841990, 854140

Wind 850231, 890790, 902830, 903020, 903031, 903039, 903289, 730820, 841290, 848210, 848220, 
848230, 848240, 848250, 848280, 848340, 850300, 853710, 853720

Ocean 854449, 854460
Source: Jha (2009)[13]

According to UN Comtrade, the total volume of in-
ternational trade in products related to renewables has 
grown for the last decades. In 1988 the total value of 
exported products related to renewables was 23.5 bil-

lion dollars. In 2000, it became almost 8 times of 1988, 
183 billion USD, and has reached to 664 billion USD 
in 2014. The driving sources were the solar, wind and 
bioenergy industry. Especially, total exported products 
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related to the solar power sector have shown a remark-
able increase since 2000 as seen in [figure 1]. It was 
about a billion USD in 1988 and rapidly increased 
since 2002. In 2016, it records 228 billion USD and 

39% of total exported products related to renewables. 
The products related to wind and bioenergy follow with 
27% and 22% of market share.

Figure 1. World total export value by RES sources
Source: UN Comtrade data1 

Figure 2. The share of Korea in the global market of RES related products 
Source: UN Comtrade data2 

1 UN Comtrade. UN Comtrade Database. Available at: https://comtrade.un.org/(accessed 16.12.2019) (in English).
2 UN Comtrade. UN Comtrade Database. Available at: https://comtrade.un.org/(accessed 16.12.2019) (in English).

In 2016, Korea exports 39 billion USD, which is 
about 6.7% of the total exported products related to re-
newables. As shown in [figure 2], the share of Korea in 
the world total has grown since 2000 but looks a stag-
nant trend in the 2010s. The leading source in Korea’s 
export of products related to renewables is solar power. 
Since 2005 Korea has expanded its share in total export 

related to solar power and it takes 11% in 2016. On the 
other hand, 

Assessing the international competitiveness 
of the renewable energy industry in Korea

International competitiveness can be de�ned as 
the ability of a country to achieve economic policy ob-
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jectives such as income growth and full employment 
under the balance of external sectors (Fagerberg, 1988 
[14]; Boltho, 1996 [15]). It is not limited to a single 
country but is a relative concept that can be applied to 
individual economic entities such as industry or corpo-
ration. It is also used as an indicator of a country’s trade 
performance in international trade. In other words, 
the international competitiveness of individual com-
modities or certain commodity groups in international 
trade may be understood as export competitiveness in 
the sense that the speci�c commodity of the speci�c 
country can be relatively preferred than the speci�c 
commodity of the other country in the international 
commodity market. The export competitiveness of 
individual products is used differently by researchers 
depending on the purpose of analysis and availability 
of data. The most commonly used indicator for export 
competitiveness is the global market share or growth 
rate (Magnier and Toujas-Bernate (1984) [16], Carlin 
et al. (2001) [17], Fargerberg (1988) [14], Amable and 
Verspagen (1995) [18]). Greenhalgh et al. (1994) [19] 
used the export/import ratio as an index of export com-
petitiveness. Hulst et al. (1991)[20] used the RCA as an 
indicator of export competitiveness. We will use the 
RCA index, one of the most commonly used indicators 
in export competitiveness analysis research, to assess 
the international competitiveness of the renewable en-
ergy industry in Korea. The RCA index is a measure of 
how much the export in a particular industry is greater 
than the share of exports in the whole industry. If this 

value is greater than 1, it can be interpreted that the 
industry has a comparative advantage. The calculation 
formula is as follows.

              [Eq. 1]

Where,
Xi j: export of product j of country i (in USD); 
i Xi j: total global export of product j (in USD); 
j Xi j: total export of country i (in USD); 
i j Xi j: global total export (in USD). 
The composite RCA index is the sum of RCA indi-

ces for each renewable energy source weighted by the 
share in the global market by sources.

RCAall = i wi RCAi [Eq. 2]

RCAi: RCA index of renewable energy source i
wi: share of renewable energy source i in global 

market
The RCA index by sources and composite RCA in-

dex for the renewable energy industry in Korea calcu-
lated using the above method are shown in [Figure 1]. 
Korea’s comprehensive RCA index has grown rapidly 
in the mid-2000s. It was below 1.0 by 2004, increased 
to 2.72 in 2009 and recorded 2.10 in 2016. This rapid 

Figure 3. RCA index of the renewable energy industry in Korea, Japan, China, and Russia
Source: Calculated by the author based on Comtrade data
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increase in the index is due to a sharp increase in the 
RCA index for solar energy. By drastic increase from 
0.87 in 2002 to 3.53 in 2016 solar power products of 
Korea has higher relative competitiveness and it has 
stimulated the improvement of the composite RCA in-
dex of Korea. Such development in solar power prod-
ucts could be attributed to the huge increase in the ex-
port of “optical devices, appliances, and instruments 
(HS-code: 901380)”. The export value of the category 
has been less than a billion USD by 2003(except for 
1998 and 1999). Since 2004, the export value has in-
creased drastically by 29.6 billion USD in 2011 and 
then it has decreased by 15 billion USD in 2016. In 
2010s, the “Photosensitive/photovoltaic/LED semi-
conductor devices (HS-code: 854140)” and “Struc-
tures and parts of structures, iron or steel (HS-code: 
730890)” also show grown features, from 1.3 billion 
USD in 2009 to 4.1 billion USD in 2016 and from 
0.8 billion in 2010 USD to 3.4 billion USD in 2016. 
However, it is not so impressive compared to “opti-
cal devices, appliances, and instruments (HS-code: 
901380)”. As we’ve seen in [Figure 1] the solar power 
products are the most rapidly growing market among 
the RES related products. The share of solar energy in 
the global renewable energy industry increased from 
28% to 38% in the same period, contributing to the 
increase of the comprehensive RCA index of Korea’s 
renewable energy industry.

Empirical analysis
Now, let us estimate the determinants of the com-

prehensive RCA index of Korea, calculated as above. 
In this study, we use DOLS (Dynamic Ordinary Least 
Squares), which is a common time-series estimation 
method using cointegration as the main coef�cient es-
timation method. The cointegration refers to a long-
term equilibrium relation among non-stationary I (1) 
variables, which have the unit root and DOLS is one 
of the representative estimation methods for the coin-
tegrated non-stationary I (1) variables. Since the coin-
tegration regression could be de�ned among non-sta-
tionary I (1) variables, it is necessary to check whether 
the variables are non-stationary I (1) using the ADF 
unit root test and to verify the existence of cointegrat-
ed relations among them using Johansen cointegration 
test. When the variables pass the tests, we can estimate 
the coef�cients of the independent variables affecting 
RCA with the help of method DOLS. The ADF unit 
root test, Johansen cointegration test, and DOLS are all 
well know and widely used methods, so here we skip 
the detailed explanation on them. For detail, see Engle, 
R. F., & Granger [21], Johansen, S [22], and Bae [23]. 

Jha (2009) have indicated that the development of 
R&D or technology level has a direct or indirect effect 
on exports ofproducts related to renewable energy. This 
is quite persuasive. The renewable energy industry is 
a newly developing area in the energy sector and in-

dustry. Renewable energy sources that are leading the 
sector such as solar, wind, tidal energy have tech-inten-
sive features than the traditional fossil energy industry. 
Therefore, the development of the technology level is 
expected to have a positive impact on the composite 
RCA index of the renewable energy industry. We use 
the total number of patents as proxy variables for the 
technology level. 

As another factor influencing the international com-
petitiveness of a particular industry, we can consider 
the size of the domestic market. It is expected that the 
increase in economies of scale and scope by the de-
velopment of the domestic renewable energy market 
can improve the international competitiveness of the 
renewable energy industry. We use renewable energy 
output per capita as its proxy variable. The other factor 
we can consider is productivity. In general, the export 
competitiveness of certain manufacturing products in 
individual countries is known to be affected by produc-
tivity. 

Products of the renewable energy industry are ba-
sically manufacturing products like other commodities 
in the global market. Therefore, they have to compete 
with each other in quality and price and productivity 
directly affects price factors. Here, as the proxy vari-
able, we use unit labor costs, which is widely used for 
assessing the productivity of a country. 

The last factor to be considered is the industrial 
basement. Renewable energy-related products are ba-
sically industrial products. Therefore, it can be con-
sidered that the development level of the industry will 
directly or indirectly affect the export of renewable 
energy-related products and international competitive-
ness. We use the share of the industrial sector in GDP 
as a proxy for the level of industrial development. The 
total number of patents and the share of the industrial 
sector in GDP are taken from the World Bank. Re-
newable energy production per capita comes from the 
Statistical Bureau of Korea. The unit labor cost is ob-
tained from OECD data. Data sets from 1989 to 2016 
are employed and a brief description of the variables is 
shown as follows.

In 1989, the volume of renewable energy produc-
tion per capita was 51.2 kg of oil equivalent. It had 
increased slowly by 75.1 kg in 2000 and then shown 
a higher growth rate in the 2000s. In 2016 it recorded 
292.2 kg of oil equivalent. In the same period, the num-
ber of registered patents also has increased. In 1989, 
it was 7,020, but it has increased more than 10 times 
by 2000 and turned out 163,424 in 2016. The unit la-
bor cost also shows an increasing trend. In 1989, it was 
52.7 and increased by 107.0 in 2007. Since that year, it 
has decreased for a few years and it has been recovered 
by the level of 2007. The share of industry in GDP has 
fluctuated in the period. Since 1991 when it reached 
the highest level (40.2%), it has stayed at the level of 
late 30%. 
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Figure 4. Renewable energy output per capita, total number of patents, unit labor costs, and share of the indus-
trial sector in GDP

Source: World Bank3 , OECD4 

First, consider the long-term basic function for the RCA index for the renewable energy industry as follow.

… [Eq. 3]

3 World Bank. World Bank Open Data. Available at:https://data.worldbank.org/(accessed 10.12.2019) (in English).
4 OECD. OECD data. Available at: https://data.oecd.org/lprdty/unit-labour-costs.htm / (accessed 10.12.2019) (in english).

Where, RCA_allt represents the weighted average 
sum of the RCA index of the renewable energy indus-
try, lres_pct represents the renewable energy output per 
capita (log), lexcrt represents the official exchange rate 
(log), inust refers to the proportion of industry in GDP,  
ltpatt is the total amount of patents(log), lulct refers to 

unit labor cost(log), ∈t is an error term that includes all 
factors that affect energy demand except the explana-
tory variables. Taking into account the availability of 
the data required to calculate the RCA index, data from 
1989 to 2016 were employed. The results of unit root 
tests on these variables are shown in (table 2).

Table 2. Result of the ADF unit root test

Variable Lag length Korea

0 -1.731137

0 -2.883063

6 -1.399913
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Variable Lag length Korea

0 -2.995109

0 -1.641679

0 -5.115832***

0 -5.777666***

2 -2.648132*

0 -2.864355**

0 -5.342540***

Note: ***, **, * refers significance level at 1%, 5%, 10%

As a result of the unit root test, it was con�rmed 
that the unit root exists in all variables and it is an inte-
grated type of time series following the I (1) process. In 
the model including both the RCA index and the four 
explanatory variables, there is an appropriate number 
of cointegration vectors. However, there is no statis-
tically signi�cant model in the cointegration regres-

sion model including all four independent variables. 
The model with the explanatory variables 
, ,  appears statistically signi�cant. The 
result of the Johansen cointegration test, which is con-
ducted with only , , , and the 
dependent variable  is shown in (table 3) 
below.

Table 3. Johansen Cointegration Test for RES RCA

Country Rank(k) 5% Critical Value* 5% Critical Value

Korea

0 64.67147 47.85613 35.45052 27.58434
1 29.22094 29.79707 23.37794 21.13162
2 5.843002 15.49471 5.724572 14.26460
3 0.118429 3.841466 0.118429 3.841466

Note: Lag 2 on AIC
* in the case of Japan, 10% critical value is applied

As shown in the above table, in the Trace and Maxi-
mum Eigenvalue statistics, the variables have one and 
two cointegration vectors at the 5% threshold, respec-
tively. Thus, it is confirmed that the variables forming 
the cointegration regression model have I (1) process 

with a unit root and the cointegration vector exists be-
tween them. Let us now estimate the long-term export 
competitiveness function using the dynamic OLS esti-
mator. The estimated regression equation for obtaining 
the DOLS estimator is as follows.

  [Eq. 4]

Table 4 shows the results of the cointegration re-
gression model for the RCA index of the renewable 
energy industries in Korea. The signs of coef�cient 
consist with the theoretical expectation. The volume 
of renewable energy production per capita and the 

number of patent registrations are denoted by a co-
ef�cient of + and the unit labor cost is denoted by a 
coef�cient of -, and all three explanatory variables are 
statistically signi�cant at 1% level. R squared values   
were very high. 
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Table 4. Result of the cointegration regression model for the RCA index

Variable Coefficient Prob. R-squared

0.903463
(0.056966) 0.0001

0.9997852.932032
(0.220896) 0.0002

-11.95372
(0.501520) 0.0000

Note: Figures in parentheses are Newey-West HAC standard error estimates. The order of the time lag and the lead of 
variable is set to 2 based on the SIC

The result indicates that the volume of renewable 
energy production has the smallest impact on the RCA 
index. As its coefficient indicates, the effect of econo-
mies of scale and scope of the RES production on the 
international competitiveness of RES related products 
of Korea is not only the smallest among the variable 
but also inelastic. It does not coincide with the results 
of some cross-section research on the subject and 
conventional expectation of the policymakers, which 
means the impact of the productivity by the economies 
of scale and scope,is not strong as much as expected. 
The impact of technological development turns out 
positive and elastic on the improvement of the interna-
tional competitiveness of RES related products as the 
coefficient of the total number of the patent application 
has a bigger value than +1. The RES related products 
have diverse products and devices as its sub-compo-
nents by sources. For example, 17 kinds of products 
are included in the solar power products and they have 
diverse features from simple manufactured products, 
such as “glass mirror (HS-code: 700991 & 700992)”, 
to mechanic and electronic products, such as “Engines 
and motors (HS-code: 841280)” and “Photosensitive/
photovoltaic/LED semiconductor devices (HS-code: 
854140)”. Therefore, the overall improvement of the 
technological level in a country brings an increase in 
the international competitiveness of RES products that 
consist of diverse factors of the industries. The unit la-
bor cost has the biggest impact on the composite RCA 
index. Its impact is almost 4 times bigger than the total 
patents applications. It quite well represents the RES 
related products as industrial outputs, which means in 
the global market RES related products of a country 
compete with others in not only the quality of the prod-
ucts but also quantity and price of the products. And 
labor productivity is one of the critical factors that may 
influence the quantity and price in Korea. 

Conclusion
In this article, we assess the international competi-

tiveness of RES related products in Korea by using the 
RCA index. Korea has a 1-point level index value in 
bioenergy products, hydro energy products, geothermal 
energy products, and ocean energy products, so it can 

be said that RES related products of Korea have rela-
tive comparative advantage in the global market. In the 
solar energy products, Korea has high competitiveness 
with late 3-point RCA index. In particular, the solar 
energy products lead tothe improvement of the RCA 
index showing a 9.3% average annual growth rate. On 
the other hand, the RCA index of the wind energy prod-
ucts turns out 0.8 in 2016, so it is the only category that 
Korea has a comparative disadvantage. Although it has 
shown a 5.4% average annual growth rate since 2000, 
but the index value is still under 1. The composite RCA 
index of Korea shows relatively favorable competi-
tiveness with a 2-point level for the last 10 years and 
a 6.5% average annual growth rate since 2000. Based 
on these results, it can be said that RES related products 
of Korea have the competitiveness in the global market 
overall. However, the continuous comparative disad-
vantage in wind energy products, which is one of the 
fastest-growing markets, is remained as a task to solve 
for enhancing the international competitiveness of RES 
related products. Meanwhile, we analyze the determi-
nants of the composite RCA index using cointegration 
regression. As a result, it turns out that the improve-
ment of productivity and technological advancement 
give a positive impact on the international competitive-
ness of RES related products and the increase in ef-
ficiency by the expansion of domestic RES production 
also give a positive impact, but it is inelastic. In other 
words, the effect of the economies of scale and scope 
due to the increase in RES production is not high as 
much as expected. Therefore, in order to improve com-
petitiveness, it is effective to take economic policies 
that help technological advancement and improvement 
of productivity such as investments and education than 
energy policy for increasing production of renewable 
energy.

The global market for RES related products, which 
has rapidly grown since 2000, is considered a new 
market offering opportunity not only to developed 
countries, such as the USA and Germany, but also to 
developing countries like China. Korea is one of the 
most advanced industrialized countries, which has an 
export-oriented economic structure and merely no en-
dowed energy resources. Therefore, expanding the use 
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of renewable energy resources and the development of 
the related industries have been continuously stressed 
as one of the top-priority tasks of economic and secu-
rity policy in the “National Energy Master Plan5” and 
“National Renewable energy Master plan6” of Korea. 

5 Ministry of Trade, Industry and Energy of Korea, “3rd National Energy Master Plan”, 2019 (http://www.motie.go.kr/common/download.
do?fid=bbs&bbs_cd_n=42&bbs_seq_n=219&file_seq_n=1) (accessed 20.12.2019) (in Korean).
6 Ministry of Trade, Industry and Energy of Korea, “4th National Renewable energy Master Plan”. 2014 (https://www.index.go.kr/com/
cmm/fms/FileDown.do?apnd_file_id=1171&apnd_file_seq=6) (accessed 20.12.2019) (in Korean).

On these conditions, the result of this article could give 
contributions to not only the policy-making of Korea, 
but also the following research on the assessing inter-
national competitiveness of RES related products in the 
individual country and analyzing the determinants. 
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