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The Study on Technology competitiveness of Domestic

Engineering Enterprise based on the Quantitative
Patent Analysis

Jeong Hwi Kwon"

*Dept. of Korea Engineering Promotion Center, Korea Institute of Industrial Technology

Abstract

In order to investigate of technology competitiveness for domestic engineering enterprise, using the

quantitative and objective patent. In these result, the technology competitiveness(Patent Activity Index, Patent
Family Size Index, Patent Impact Index, Technology strength) of our enterprise is far inferior to another
country. So we should try to achieve our superiority in competitive power, we devote ourself to put through

technical improvements of our domestic engineering enterprise in many ways.
Keywords : Technology Competitiveness, Quantitative and Objective, Family Size Index, Technology

Strength, Technical Improvements
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<Table 1> Analysis Indicator for Technology Competitiveness
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<Table 2> Keywords for the derivation by Technical Fields

FE B2 3%
= desalination, MBR, Membrane Biological Reactor, RO, Reverse Osmosis, UF,
A S, A= golelul o] LEul BAE, Ultra-Filter, Ion‘ Exchange, Activated LarboTl, Ozone treétrrAlentA, media, filternation,
|= - _ L = MSF, MULTI-STAGE FLUSH, MSD, Multiple Effect Distillation, FO, Forward
= QEAY, FA, v, vdsdy, vsad . . L
Zuly GAFE sfo|mel v ~w), A9t Osmosis, Hybrid desalination system, LPRO, low pressure RO, MD, Membrane
o= ey = #_,?T o {jA Distillation, fouling control, Post-treatment, intake, concentrate disposal, sludge
o wate | GAHE, TE=H 29A4Y, AT, Y, ¥=
pis il T, 1o T, o y T y T H, =T .
N S e - _ ... |treatment, waste water, water supply, reuse, Phosphorus-Nitrogen treatment,
=) A, &, A, Aol g, AL A, 2EF, . o
DA e, A=ae uRe] Bigre) Ultrapure water, Hydrogen peroxide treatment, Ultra pure water, desalination,
I < T, = y . . . .. . . . ..
Y o x;HH _ ;ﬂ‘-j—,o oo e deepwater, membrane filtration, EDI, Electronic De-ionization, CDI, Capacitive
o] o = De-ionization, DAF, Dissolved Air Flotation, DMF, Dual Media Filter, CPP,
2 Condensate Polishing Plant, ZLLD, Zero Liquid Discharge
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(Table 2 A<)

T 3= T
Thermal Efficiency, Thermal Energy Efficiency, Turbine,
Compressor, SCWR, Super-Critical Water Reactor, USCWR,
Ultra Super-Critical Water Reactor, IGCC, Integrated
Gasification Combined Cycle, CO2 Capture, Heat pump, Wind
dug, g, 4571, 294 turbine, Tidal power, Photovoltaic, Wave Power, Solar thermal,
Fe7], 229U A FHbS7] CO, | Geothermal, Cooling tower, Fuel processing, System Integration,
X3, S EEE FHEW, F3H, heat exchanger, hydraulic power, water power, thermal power,
W e g, 9, Hgd, AE, nuclear power, wind power, Gas Turbine, Fuel Cell, MCFC,
Wztelel dgA e, dudly], 8, | Molten Carbonate Fuel Cell, SOFC, Solid Oxide Fuel Cell,
st A8, F9, 7F=EA Biomass, HRSG, Heat Recovery Steam Generator, IGCC,
AR AXA, vfo] Qmj Integrated Gasification Combined Cycle, IGFC, Integrated Coal
Gasification Fuel Cell Combined Cycle, CCS, Carbon Capure and|
Storage, CDM, Clean Development Mechanism, CAES,
Compressed Air Energy Storage, BIPV, Building Integrated
Photovoltaic System
¥l AE2p AANE A7 A, A7 steel, automobile, cement, steel manufacture, steel making,
I ) | rolling
:H exploration, drilling, SAGD, Steam Assisted Gravity Drainage,
= VAPEX, Vapor Extraction, GOGD, Gas—Oil Gravity Drainage,
Horizontal Drilling, Multilaterial Drilling, EOR, Enhanced Oil
al AL AlF P A|F thEA S, 5 | Recovery, GOSP, Gas Oil Separation Plant, GTL, Gas to Liquid,
2 TR, 9AE ok B, FWKO, Free water knock-out, separation, chemical demulsifier,
U | FTHol| o3 &, AA7], Centrifugal&gravity, electrostatic, microwave, biological, Gas
o] & vlol A2 9 AESHH 7}~ HMA]E], |pre-treatment, dehydration, methanestorage, Liquefaction, FNLG,
4 | et g, A3l Aerts) CoalGasification, Fischer Tropsch, BTL, Biomass to Liquid, Gas
7t ], SAAME W treating, oil sand, LNG, Liquefied Natural Gas, CNG,
stol=golE, WlAl-EFol-2d#A | Compressed Natural Gas, LPG, Liquefied Petroleum Gas, DME,
Zuf, FA4L dASE Di-Methyl Ether, Methane Hydrate, BTX, Benzene: Toluene:
Xylene, GTH, Gas to Hydrate, CTL, Coal to Liquids, SNG,
Synthetic Natural Gas, catalyst, PNG, Pipe Natural Gas,
cryogenic, critical temperature
=5, 5 "= B&l, S/l | Distillation, FCC, Fluidized Catalytic Cracking, Catalystic
FHEY, T dadel=, ¥¢Z3, |Reforming, Hydrocracker, Heavy Oil Upgrading, Alkylation,
Fa3A Y, ZAx3 58, Hydrotreating, Coking, Fuel Conversion Efficiency, Pinch
AX7)&, B 7], &3, Technology, Hydrocarbon vapor, Recovery, Membrane Separator,
ao | AEE, S0, &, o] dA S}, MK, | Desulfurization, Conversion Ratio, Catalyst, Extraction,
;Tg FEYol EE &, sBAdA, Isomerization, Separation, Ammonia, Polyolefin, elastomer, NCC,
;}g ElZ e S, EE Y, SEA, Naphtha Cracking Center, Thermal Cracking, Engineering
T AYE Zedgd Ay AUs Plastics, Aromatics, polymer, LDPE, Low Density Polyethylene,
Zoodd nHE Zo|ddl, LLDPE, Linear Low Densitiy Polyethylene, HDPE, High Density
FAMEY, JAL 14 H g ZE2) | Polyethylene, Naphtha, PTA, Purified Terephthalic acid, Carbon
FHEEY Eglog Black, PET, Polyethylene Terephthalate, Residual Oil,
HE|Zgd ol E, A, A4 E S | ammouinm nitrate
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(Table 2 A<)

R it 3%
= EEY Drilli?g, FPSO, Floating Prf)duction Storag.e & Ofﬂoad.ing, FSO,
a | e P P = XS PUME JRIT Flloat}ng ?torage & Offloading, FPU, Floating Pr(?ductlf)n AUmt,
L TN S N F T} A A7) 5 A Pipeline, Suface trees, Gas Hydrate, FLNG, Floating Liquified
E 6—]‘10}7}”8]1 ok;‘: ~}aquE T | Natural Gas, FSRU, Floating Storage and Regasification Unit,
v e e Off-shore, On-shore, OTEC, Ocean Thermal Energy Conversion
) —
= 27]9_031 SAFAE, A 71;5 ﬂj’/], de-sulfurization, de-nitrification, VOC, Volatile Organic
A7, g8 g4, 44, sk, 31, . .
B ) Ay solaaE, Askerd A CompF)unds, BOD, Bio-chemical Oxygen Demand, COD,
o] 5174 Qe shetd Abag e Chemical Oxygen Demand, CNT, Carbon Nanotube, sludge,
2) e L]”E‘%:‘ ERETESL %’H‘} 244, IMBR, MebrarTe Bl‘o—reactor, RDF, Refuse-Derived Fuel, MBT,
agdn, ABHIE AAg A2 IMechanical Biological Treatment
ISAE, v R, Wk, BIkA, 5y,
B2 9 HR 9XAE, %, Highrise, skyscraper, Bridge, breakwater, Tunnel, Road, Dam,
I, 7=, AwEd, WE, 9% | Railroad, Site planning, transportation, High Performance, High
TX, TER, 1Y B2 §A5F, Strength, Immersed Tunnel, Mould, Piling, High Strength
BT Z, JEMA, g Aol &3 W, | Concrete, Ventilation, fire resistance efficiency, Drill Method,
Edgx 9E ZH2E £Z3EE  |mortar cement matrix, Prevention of heat of hydration in
A4 BOAEY AA, ‘—’F, %_i‘}%ﬂd, Cement, hybrid structure, curing method, resonance, insulation,
A 1]0] 2] ?i/_‘éja'fﬁ et B, =714, Head Bolt, Bridge tower, Horizontal extension, shaft cooling
= FIQ A, BATRE EA, system, heat of hydration, Crack repair, Casting, Reinforced
FTETEES, 39, AFZE W7} | Structure, finite element analysis, Incremental Launching, Beam,
A, 852 w%wFg PC &2 | Fire Resistance, Ductile frame, Drill Method, Waterproofing,
FHEED Gd, 3, FAAUH, Curtainwall Installation, Precast Concrete Beam, Duct, Truss,
Bz AHME 9y ukx] Pneumatic Caisson Method, Top—down, Substructure, Fluid
w2tz 34, 2239, W34S, | Transporation, structure, Frame, exterior, interior
37, 1= FAYE, AFF

<Table 3> Patent trend by the years, major countries(‘00xd~‘11d)
(&9 A, %)

CAGR

T& |00 |01 |02 |03 |04 |05 (106 |07 |08 |09 |10 |11 | A ('00~"10)

Sk | 219 | 299 | 444 | 405 | 518 | 847 | 1,377 | 1,570 | 1,146 | 917 | 1,142 | 718 | 9602 18.0

A | 209 | 172 | 206 | 195 | 304 | 311 | 409 | 555 | 534 | 607 | 843 | 236 | 4581 15.0

i | 1,367 | 1,760 | 2,137 | 2,302 | 1,949 | 1,608 | 1,680 | 1,343 | 1,334 | 2,027 | 2434 | 1,264 | 21,19 6.0

nl= | 6408 | 6,743 | 659 | 6414 | 5,833 | 4,837 | 5,377 | 4856 | 4672 | 4861 | 6,485 | 3691 | 66,371 0.1

) 2011 "lolElE 2011 7€ 26¥7HA] 529 EF o]y
¥ = AT AEE L 180%(3), 15.0%4(QD), 6.0%(1), 0.1%(7]=%)
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<Table 4> Patent trend by the years, major countries(‘00xd ~‘113)

(29l 3, %)

T& 00 |01 | ‘02 |03 |04 | 105 | '06d

CAGR

'07d |08 09 | '10d |'11A | FjHA
22 ("00~'10)

Sk | 219 | 299 | 444 | 405 | 518 | 847 | 1377

1570 | 1,146 | 917 | 1,142 | 718 | 9,602 18.0

Ui | 209 | 172 | 206 | 195 | 304 | 311 | 409

556 | 534 | 607 | $43 | 236 | 4581 15.0

e | 1,357 | 1,760 | 2,137 | 2,302 | 1,949 | 1,608 | 1,680

1,343 | 1,334 | 2027 | 2434 | 1,264 | 21,195 6.0

nl= | 6408 | 6,743 | 653 | 6414 | 5833 | 4,837 | 5377

4,856 | 4672 | 4361 | 6435 | 3,691 | 66,871 0.1

) 2011 dlolE = 2011d 7€

269714 5%¥ E3]doE )
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<Table 6> Change of Concentration of Patent-related Activities in recent 5 years

EAEAX Y|
A4 dAY ¥ oo
s 24 0 | e | wa | ve feweaeTTUFY ae | an
=T ‘00 ‘060 | ‘00 | ‘06 | ‘00 | 06%d |00 |06+ | 00 ['06%d | ‘00w |06 |00 |06k | ‘00 |06 |00 | ‘06r
05d | A1 |05 | 410d |05 [ 0654 |11 064 |11 |06 |11 |06 |11 |06\ |11 |06 |11
TNt 0.89 0.83 104 | 107 | 141 | 106 | 134|107 | 026 | 201 [ 096 | 1.14 | 1.04 | 1.22 | 030 | 036 | 246 | 1.74
Eat Ea 1.05 095 098 | 102 [070 079125 ( 145|015 | 1.02 | 119 | 1.00 [ 0.74 | 0.70 | 0.26 | 1.90 | 099 | 0.33
o 0.62 0.86 112 | 106 [ 0871147 (033|059 | 0 |056 (158|128 206|134 | - - 0 | 164
=d 0.9 1.02 1.01 100 | 083 (075067063146 |198 | 127 130|081 |083|032]030 |07 |024
g 0.80 093 107 | 103 | 070 [ 051 [ 055|054 (123073 (141 1136(090 | 113|244 |313|161 |14
CEd 0.41 0.42 121 | 123 [ 103077 055|090 | 081 | 000 | 155|145 102 |13 |28 | 101 | 1.18 | 0.74
SR 0.67 0.61 111 | 115 [ 120 | 1.03 | 1.27 | 148 | 239 | 247 | 1.04 | 1.07 | 1.03 [ 096 | 0.05 | 0.05 | 1.00 | 0.76
Cl=t 0.84 0.66 106 | 113 | 162214 (130 | 122|128 | 0% [ 078 | 081 | 098 | L.11 | - - | 140 | 161
iRk 2.03 191 064 | 064 | 1.07 | 091 | 085|103 |024 | 020 | 042 | 033|069 | 061 | - - [ 105|173
lEn 115 116 09 | 094 [ 08095 | 100[092|040 03509 ]092 104|101 115|1.03|083|098
<Table 5> Concentration of Patent-related Activities by Technical Field, major Countries
ZAHE AR
. a4 4 JYol 3
A& _
A | A g water | @ Ay e [ ARSE de | a3
TNt 0.86 1.05 128 121 0.77 1.03 111 0.32 2.10
29 1.01 0.99 0.74 1.34 042 L11 0.72 106 0.66
o 0.82 1.07 1.26 0.55 0.29 1.35 150 - 1.37
=d 0.98 1.00 0.80 0.64 1.64 1.28 082 0.31 050
A ey 0.86 1.05 063 054 1.10 1.39 0.99 2.16 171
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<Table 7> Change of Concentration of Patent-related Activities in recent 5 years
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<Figure 2> Patent Family Size by major countries
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<Figure 3> Patent Impact Index by major countries
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<Table 9> Change of Technology Competitveness by major Countries
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