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Abstract

Armington elasticity has been a methodology for analyzing how much imports could increase in
response to importing price cuts, assuming the possibility of incomplete substitution of domestic and
imported products. This study calculates Armington elasticity values in Korean fisheries sector and
presents an analysis method for classifying items based on price and preference differences. The
model is modified reflecting the characteristics of the fisheries market along with the typical OLS,
PAM, and ECM models. The result’s implication is that products with a high import growth rate
do not necessarily show a high Armington value, but it could be seen that price is not the only factor
facilitating fisheries imports increase. Considering the items of which demand increases due to
importing price cuts have an indiscriminate demand between domestic and imported products, the
results could be interpreted that the Korean fisheries importing market has been easily affected by
the changes in import prices. Fisheries grouping by price and preference demonstrates that
explanatory variables other than price should be considered when estimating import demand.
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Table 1. Formulas for calculating Armington Elasticity

Methodology

Formulas

Researcher

Ordinary Least

Square Model T, =0y topte

Distributed lag

and trend model ¥t — 90 +l§"l+1pH Toratte

Partial Adjustment

Armington(1969)

Souza Pedroso et
al.(2003)
Lundmark et al.(2012)

Ogundeii et al.(2010)

Model IR T LR Alaouze(1977)
First Differences Az, = oy +0,4p, +o9p, 1 t e, Gibson(2003)
Error—-Correction Az, = 0y + 0, Ap, + 001, +03p,_, Fe, Gan(2006)

Model

Non-Linear Models and other models

Corado et al.(1986)
Feenstra et al.(2018)
Saikkonen (2015)

Note: 1. =, means X, / X\, p, means P/ P}
Source: Aurthor’ s description based on Bajik(2019)
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Table 2, Statistics summary

Da  Imporl g mporl prociclon prodclin prodicion ooy e Gl
Unit usb kg USD/kg KRW Mt KRW/Mt KRW/USD biion KRW
Observation 18,298 18,298 18,284 20,019 20,019 19,731 240 80
Mean 3,619,495 3,092,268 8 6,048,184 2,845 6 1,126 342,798
Median 1,005,161 377,621 3 1,510,869 359 4 1,129 70,798
Min 0 0 0 0 0 0 915 218,804
Max 82,989,422 604,422,760 1,531 197,847,062 339,043 135 1,453 470,730

Source: Korea Trade Statistics Promotion Institute(2021)

Fig. 1. Fisheries Imports, Exports, Production

Value(million USD)

Source: Korea Trade Statistics Promotion Institute(2021)
Note:

Weight(1,000 Mt)

mmmmmmmmmmm
mmmmmmmmm

Import-Domestic Relative Weight and Price

600.0 120

xi, xd, pd, pi refer to import weights, domestic weights, domestic price and import price respectively.
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Table 3. Average Import Weights and Change rate of Main Fisheries
[ Unit: Mt, % ]

Annual Ave

Foan -4 0507 0810 M-13 CaMe 17-19 )
Weight  Price
Snow crab 580 9112 6304 408 473 7197 285 524
Seasquit 4267 488 7008 155 2750 514 25 -2
Catfish 944 324 2 108 1772 190 217 589
Clam 157 4808 3070 9973 12140 1122 205 284
Amberjacks 184 449 279 90 314 1,525 14.0 491
Squid 19516 37309 52987 56280 74259 1644 126 257
Salmon 6228 975 10164 16633 26080 3552 106 821
Manila clam 6715 12364 16276 4158 4273 37661 105  1.30
Bluefin tna 1,070 1375 136 1415 299 5609 97 078
Total 5606281 123,176 1356510 1,190,761 3860726 5370319 95 245

Source: Korea Trade Statistics Promotion Institute(2021)
Note: Products of which weights are over 1,000 Mt in 2019
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Fig. 2. Relation between Increase rate and Armington Elasticity of Importing Fisheries Products
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oLs

ECM

ECM long

Note: ECM2 refers to revised ECM method.
Source: Aurthor's description
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Table 4. Armington Elasticity and Price Elasticity

of Demand by Group

Armington Elasticity(a@)

1 oo

A Group

low @ : Discriminatory on
domestic/importing

Price Elasticity of low P : Insensitive to price

Demand (p) -1 change

B Group
high @ : Non-discriminatory on
goods domestic/importing goods

low P : Insensitive to price
change

C Group

low @ : Discriminatory on
domestic/importing

high P : Sensitive to price

- change

D Group

high @ : Non-discriminatory on
goods domestic/importing goods

high P : Sensitive to price

change
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Table 5. Importing Value, Increase rate and Products by Group

Results A Group B Group C Group D Group
Number of Products
(total 92) 3 13 13 2
Import Value
(02-04 Ave, 1,000 USD) 23,860 21,637 51,837 6,878
Import Value
(17-19 Ave, 1,000 USD) 64,193 60,732 94,755 40,873
Group Increase rate(%) 169.04 180.69 82.79 494.26
Product Increase 0.94 6.45 1.26 5.24
rate(%)
Squid, Salmon,
Bluefin tuna, Manila clam,
Products Catfish Clam Snow crab Sea squirt,
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Appendix

Table A. Price and Armington Elasticity for Fisheries Imports

(Unit: %)
Products . oLs . . PAM . . ECM . . M.
Price  Armington  Price  Armington  Price  Armington  Price  Armington

1 =2.013"™  2.661™  -0.968™*  1.255™ 12277 1384 —1.043 1146
2 -2.655™*  3.221™* 2583  3.046™  -3.271**  3.067"  -3.680""  3.196"
3 -0.867  1.341™  -0.332"  1.050"™" 0.382 0.915™* 0.383 0.704™*
4 -0.541™ 0522 -0.519™*  0.498™  -1.476™  0.606™  -1.826™"  0.852"**
5 -0.763"  1.091™ -0.339 0.625" -0.318 0.606" -1.097 1.145™
6 -1.504  1.262"*  -0.778"*  0.840™*  -1.022"*  0.951™*  -0.898""  0.846™"
7 -0.280"*  0.684™ 0174  0.407" -0.200 0.691™*  -0.378"*  0.697"**
8 -0.907*  0.559™*  -0.772"*  0.560*  -0.931™*  0.715**  -0.902""  0.884™*"
9 -0.246™  2.031™" -0.160 1.138™  -0.809™"  1.343™" -0.629" 1.130"*
10 -0.841™ 2704 -1.075" 1798  -2.164™  2.067  -2.023™*  1.793™
1 1.776™* 0.109 1.366" -0.030 1.824 -0.070 1.735"* -0.214
12 0.445 1,71 0.203 1,155 0.157 1,233 0.051 1.022"**
13 -1.136" 0.127 -0.602"* 0.162 -0.876™* —0.002 —0.808"** 0.056
14 1.494 0.569 0.166 0.381 —0.265 0.613" —0.401 0.448
15 =123 152 -0.755"  0.805™" -1.261 0.743"* -1.707* 0.400"
16 -1.145™  1.038™  -1.243™*  0.665"  -1.265""  0.697  -1.193™* 1,054
17 0.339"* 0.687* 0.180" 0.545"* -0.132 0.750™* -0.307 0.821"*
18 -0.231™*  0.697  -0.182" 0576  -0.488"  0.638"" -0.291 0.363*
19 1.053"* 0.192 0.409™ 0.089 0.696™* 0.073 0.568"** 0.021
20 =279 1242 1192 0.700" -0.763 0.650 -0.493 0.323
21 -0.578"*  0.474™  -0.423"*  0.310™  -1.220™  0.373"*  -1.502"*"  0.309"**
2 -2.552"* 147 -1.290"  0.686™*  -1.868™*  0.711**  -1.768""  0.588""
23 -1.491™ 2075 0350  0.826™  -0.904"*  1.346™  -0.814™ 1133
24 -0.526"* 0513  -0.979™*  0.870™  -1.034™  0.897""* -1.027 1.892
25 -0.284™  0.969™  -0.187*  0.806™  -1.163™  1.428" 147" 1,593
26 0.001 0.234 -0.264 0.665™*  -0.602"*  0.783™*  -0.997*  0.981™
27 -1.109"  0.956™*  -0.762"*  0.736™" -0.272 1.035™* 0.395 1.190*
28 -1.811™ 1683  -1.853™* 1732  -1.879™  1.753™ 1895 2121
29 -0.236™* 153%™ -0.181™ 14467 -1.223" 1481 14207 1176
30 -0.856™*  0.855"*"  -0.364™*  0.618™*  -1.027"*  0.726™*  -1.047""  0.663""
31 2379 2,075 -2.138™  1.884™  -2.154™ 1929 -1.997"  1.896™"
32 2.309 1.006™* 0.360™ 0.668"* -0.542 1,263 -0.863"  1.503""
33 21227 2.8 =2.077 2480 =297 2.248 2239 2475
34 -1.886""  1.734™  —1519"™ 1324 175" 1373 -1.6727  1.086™"
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Products . oLs . . PAM . . EcM . . ECM2 .
Price Armington  Price  Armington  Price  Armington  Price  Armington

35 -1.193"* 1478 —11484™ 1409  -1.309""  1.399™ 1507 1472
36 0.153"** 0.037 0.056 0.312 -0.227 1112 -0.285 1.336"*
37 -0.683*  1.216™  -0.3177*  1.049™*  -0.600"*  1.321™*  -0.498"  1.400""
38 -1.163™  1.713™  -1.075""  1505™  -1.692"" 1862  -1.746""  1.669""
39 -1.848 0725 1224 0.409 -0.681" 0.033 -0.437 -0.191

40 0.023 1.395"* -0.004 1.300"** 0.079 1.668™** 0.050 1.798"*
41 0.068 1.229" 0.013 0.336™ -0.149 0.556™** -0.159 0.585
2 —0.055 0.848™* -0.060 0.628™*  —1.137 1210 -1.391™  1.340"™
43 0.263 1.036™* 0.060™ 0.920"*  —0.471™  1.231™  -0.535""  1.261"
44 -0.112* 0.731™*  -0.151™* 0544  -1.010™ 058"  -1.164™  0.503""
45 -0.603"*  1.076™*  -0.151""  0.938"*  -0.450""  0.958™  —0.403"*  0.795""*
46 -0.553"*  0.856™*  —0.491  0.845™*  -0.796""  1.073"™  —0.915""  1.256""
47 0.490"* 0.443"* 0.062 0.386™*  -0.194"™  0.89%6™*  -0.252""  0.940""
48 -1.370"* 1437 1334 143" 1614 1266 -1.815""  1.368"
49 -0.004 0.533" -0.044 0.570**  -0.133"*  0.642*  -0.193"*  0.670""
50 -1.926™*  1.966™  -1.751™  1769™  -1.79%5" 186" 17117 1821
51 -0.261 0.984* -0.218 0.857**  -1.638™"  0.869"*  -2,150"*  0.765""
52 0.137 1.236™* 0.006 1.057"** -0.084 0.913" -0.193 0.445
53 0.448" 0.826™* 0.260"* 0.770*  -1.058™* 1212 —1.674™ 1397
54 0.138 0.328" 0.071* 0.168 -0.393* 0.383* —0.483" 0.324

55 -0.748™  0.849™  -0.691™*  0.764™*  —-1.131™  0.845™  -1.293""  0.862""
56 -0.340"*  1.096™*  -0.122"  0.709"*  -1.385""  0.963"  -1.398"*"  0.891""
57 -1.054" 1132 -0.488 0.738™ -0.611 0.776™ 0.165 -0.161

58 -0.516™"  0.947*  -0.492"  0.759™  -0.834™  0.977  -1.034™  1.024™
59 -0.611  1.998™  -0.605"  0.906™  -0.589"  0.919™  -0.615""  0.591™*"
60 —2.709 0.515 -0.723*  0.780"* 0.930 0.730" 1,748 0.960"
61 1.369* 0.233 0.153 0.327 -1.321™* 1.008 -1.571"*  -2.39%
62 =0.925"* 24677 0734 1991 -1.266"  1.974™ -0.353 1.399"*
63 -1.263"*  1.365™*  -0.882"*  0.727 1144 28147 —1131™ 2583
64 -1.760"* 1737 -1.765™ 1993  -1.808"™ 2135  -1.868""  1.761""
65 0.749 1.752"* 0.183 1.362"* 0.231 1.607"* 0.128 1.243"*
66 -0.688  1.141™  -0.676™  1.038™*  -0.899"  1.035™*  -1.018""  0.988""
67 -0.560"*  0.654™*  -0.512"*  0.708"*  -0.830"*  0.733"*  -0.992"*  0.762""
68 -1.634™*  1531™  -1598"" 1400  -1.633""  1.498™  -1.640""  1.39%6™"
69 113 113" —1.149™  1.166™ -1.323™  1.264™ -1.269""  1.229"™*
70 -0.592"*  0.749™ =027 0.617" 0.534" 0.766™* 0.586"" 0.930"*
4 =2.225"  2.028™  -1.619" 14277 2316 21917 2488 2.408™
72 -1.506"* 1473 -1.584™ 1641 -1585""  1.649™  -2.079"  1.922"*
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Products . oLs . . PAM . . EcM . . ECM2 .
Price Armington  Price  Armington  Price  Armington  Price  Armington

73 -0.843" 0.686™" -0.242 0.455 -0.019 0.380 -0.256 0.451

74 -0.639"*  0.549"*  -0.419™  0.296™  -0.693"*  0.360"*  -0.633"*  0.290"*"
75 -1.482"*  1.498™" 0.251 -0.290 0.449 -0.250 -0.637™ 0.282

76 0.978 0.763 0.288"" 0.591** -0.001 0.751"* -0.136 0.806™
77 0.169 -0.156 -0.421 -0.250 -2.368" 1.191 -0.525 -0.534
78 -0.334™ 1104 0185  0.811 -0.327 1.007°* -0.310 0.946™
79 -1.680"*  1.386™*  -1.557"* 1344 -1.636™"  1.460™  -1.6477"  1.587
80 0327 0.923™*  -0.140*  0.643™*  -1.259"*  0.500" = —1.441" 0.065

81 -0.238 -0.045  -0.883"*  0.581*  -0.961"*  0.697*  -1.332"* 1,152
82 1.365"™* 1273 -0.226  0.892™  -1.069™*  1.195™ 1179 1.4
83 0.389"* 0.291 0.334™*  0.409"* 0.190 0.987* -0.004 1,139
84 -2.196""  2.055™" 0.454™ -0.279 0.322 -0.240 0.054 -0.074
85 0.823"** 0.026 0.726"* 0.057 0.662"** -0.058 0.323 -0.184
86 -0.622 1.750" -0.228 0.850" -0.214 0.870™ -0.300 0.836™
87 -1.585"* 1554 1501 1459 1474 1449 1338 1332
88 —0.855" 0.811* -0.567 0.749 -0.501 0.741* -0.130 0.384*
89 0.569"* 0.035 0.280"* 0.059 0.785" -0.143 0.486 -0.395
90 -1.109™ 1307 -0.470™*  0.971* -0.194 0.850"* -0.097 0.549
91 2133 2.316™  -1.510" 18157 -2.945™ 2133 -3.158™"  1.905"™"
92 =0.727* 0934 1321 A4 18427 1294 214367 1.577

Note: *p¢0.1, *p<0.05, **p€0.01. Product number represents a fisheries product name.

Source: Aurthor's description



