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Abstract — We evaluate the technical competitiveness of Korea in lubricating oil industries by comparatively analyz-
ing the patent activities. In achieving the goal, we collect and statistically analyze the historical patent data of lubricants
production technologies. We here consider nine technology groups classified by their raw material types and process fea-
tures of four countries such as USA, Japan, EU and Korea. We then evaluate Korea’s competitiveness in lubricating oil
industries using different patent index including patent family size, cites per patent, patent impact index and technology
strength. Based on the evaluation results, we finally propose the practical strategies to improve Korea’s competitiveness

in lubricants industries.
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Table 1. Classification of lubricants production technologies

Base oil Classification

A-1 Paraffin-based oil
Mineral oil A2 Naphtha-based oil

A-3 Aromatic-based oil
Synthetic oil B-1 Poly-alpha o.leﬁn oil

B-2 Ester base oil
Mixing oil C-1 Lubricant with additives
Animal (plant) oil D-1 Biomass-based oil
Purifying oil E-1 Reproduction (purification)
Others F-1 Improving or refining
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- STEP 1. Setting search criteria
= International level setting
= Time scale adjustment

- STEP 2. Developing search strategy
= Selection of keywords, keyword-

strings and keyword-combinations
= Selection of classes & groups

- STEP 3. Retrieving patents
= Search for various patent databases
= Combinations of different keywords

= Extension to patent titles and abstracts

- STEP 4. Analyzing patents

= (lassification by countries, time and
organizations

= (Categorization by technologies,
chemicals and applications

- STEP S. Evaluating patents

= Development of patent activity index

= Qualitative assessment patent activity
by countries and technologies

Fig. 1. Main steps for analysis and evaluation of patent activities.
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Table 2. Classification of the patents by countries [13]

Country Number of patent

USA 534

Japan 565
Europe 261
Korea 101

Total 1,461
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Fig. 2. The annual number of patents of lubricants production technol-
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Table 3. Index for patent activity analysis

Indicators Definition

Number of patent (NP) No. of the domestic patents
Patent family size (PFS) Rate of number of family patents
Cites per patent (CPP) Rate of forward citation number
Patent impact index (PII) Rate of Cited rate

Technology strength (TS) NP * PII

Table 4. Patent activity indices of major patent applications of the

countries
NP PES CPP Pll TS
USA 111 7.6 13.0 091 101.1
Japan 62 9.2 0.1 0.02 1.9
EU 61 10.7 0.1 0.03 0.8
Korea 75 5.4 0.1 0.02 2.3
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Table S. Patent activity indices of major countries in USA (2003~2012)

NP CPP PII TS
USA 85 16.4 0.5 39.5
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Korea 3 10.3 0.3 0.9
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Italy 2 3.0 0.1 0.2
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Canada 1 0.1 0.0 0.0
Iran 1 0.2 0.0 0.0
Venezuela 1 0.1 0.0 0.0
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Fig. 5. Relative technical and market positions of major technology
groups in lubricants production industries.
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