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Abstract 

 

The Korean economy from the 1960s to the 1990s showed both high trade protection and rapid 

economic development. Thus, it is good example to evaluate the effect of trade protection on 

economic development. The current work classified Korean manufacturing into 36 Industries 

from 1967 to 1993 and analyzed the effect of nominal tariff on the productivity, export growth, 

comparative advantage, and resource allocation. 

The estimation results showed that the effect of tariff on productivity growth was not robust.  

Meanwhile, tariff was significant and positive to the industry export growth. This result indicates 

that Korean trade protection by tariff helped foster industries which have export competitiveness. 

Nominal tariff was also significant and positive to Korean export share between industries, but 

insignificant to Korean real production share. This shows that tariff protection in Korea help 

Korean export expand and it was not merely results of lobbying.  
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1. Introduction 

 

 

Korean economic development after the 1960s is an interesting topic in economics which 

many economists have studied. The Korean government strongly protected Korean industries 

until the 1980s, similar to what many developing countries did after the Second World War. Thus, 

there are considerable controversies on whether trade protection in Korea helped in the success 

of the Korean economy. It is good example to evaluate the effect of trade protection on economic 

development. Other countries, such as Singapore, Hong Kong, and Taiwan, showed rapid 

economic growth during this period as well, but they did not use strong trade protection policies 

or their economic size was small. The current paper analyzes the effect of trade protection on the 

performance of the Korean industry at the industry level. 
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The relationship between trade protection and economic development is an old theme in 

economics, but it is still a controversial topic. The free trade theory proposed by Adam Smith 

(1776) and the infant industry protection proposed by Friedrich List (1841) are still causing 

controversy even at present.   

The Heckscher–Ohlin (HO) model, which is a modern standard trade theory, states that 

trade protection reduces economic welfare by causing the price to differ between world market 

and domestic market in a small country, because small country can’t change the terms of trade by 

tariff. However, if dynamic increasing returns, external economies and market failure will exist, 

trade protection may then increase welfare. Furthermore, the HO model is basically a static 

model, so it does not take economic growth into account. Therefore, the relationship between 

trade protection and economic growth is an empirical research topic. 

 

The empirical research on trade protection and economic development may be conducted 

in the country, industry, or firm level. Many previous studies had a country-level approach. One 

famous study is that of Sachs and Warner (1995). They proposed an “Openness variable” 

determined by five criteria: tariff, non-tariff barrier, export monopoly, exchange market 

distortion, and socialist economy. They reported that “openness” had a significant and positive 

effect on economic growth on 117 countries in the 1970s and 1980s.  

Wacziarg and Welch (2008) also used Sachs and Warner’s openness variable to analyze 

the growth rate of per capita income in 136 countries from 1950 to 1998 using panel estimation. 

They likewise reported a significant and positive effect of openness to per capita income growth 

rate.  

Edwards (1997) tested the robustness of openness variables using nine different openness 

or trade protection variables, such as tariff, exchange market distortion, and Sachs and Warner’s 

openness variable. He analyzed the Total Factor Productivity (TFP) growth rate of 93 countries 

from 1980 to 1990 using the Weighted Least Square (WLS) and Instrument Variable (IV) 

estimation methods, and reported a significant and expected effect of openness variables on 13 

out of a total of 18 estimations.  

All of these papers used country-level data after the Second World War and reported a 

positive relationship between free trade and economic growth. 

However, Rodriguez and Rodrik (2001) raised a question directed toward Sachs and 

Warner’s (1995) and Edwards’ (1997) papers. They argued that these papers were misleading 

because their “Openness” variables were inappropriate and some important determinants of 

economic growth were omitted. By analyzing 60 countries from 1975 to 2000, DeJong and 

Ripoll (2006) also argued that the effect of trade protection depends on a country’s income level. 

They argued that the negative relationship between trade protection and economic growth, 

similar to what was reported in many previous papers, only exists in rich countries and an 

insignificant or a positive relationship exists in poor countries.  

O'Rourke (2000) covered a different research period and reported that high tariff helped 

economic growth in 10 western countries from 1875 to 1914. 

Vamvakidis (2002) extended the research period and analyzed the relationship between 

trade protection and economic growth from 1870 to 1990, which he divided into four time 
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periods. He argued that a positive relationship between free trade and economic growth existed 

only from 1970 to 1990, and a significant relationship did not exist in other periods. Furthermore, 

a positive relationship between trade protection and economic growth existed in the 1930s.  

 

Therefore, there are different opinions on this problem in terms of country-level research. 

However, these country-level studies have a limitation. First, the degree of trade protection 

differs between industries. The degree of trade protection may increase based on raw material–

producer goods–intermediate goods–consumer goods, similar to what was conducted by the 

Korean government. The government may strongly protect industries they want to support. In 

this case, the effect of trade protection differs between industries. Therefore, industry-level 

analysis is needed.  

Ferreira and Rossi (2003) classified Brazilian manufacturing into 16 industries from 1985 

to 1997 and analyzed the effect of trade protection using annual data. Nominal tariff and 

effective rates of protection were negative and significant to the growth rates of industry 

productivity and industry labor productivity.   

Lee (1996) analyzed Korean manufacturing in the industry level. He classified Korean 

manufacturing into 38 industries from 1963 to 1983, and analyzed the effect of trade protection, 

such as nominal tariff and non-tariff barrier, and other policy variables, such as tax incentive and 

financial incentive, on the growth rate of industry value added per labor hour and industry TFP 

growth rate using five-year-term panel data. He reported that nominal tariff and non-tariff barrier 

were negative and significant to the growth rate of industry value added per labor hour and 

industry TFP growth rate. 

Nam and Lee (2005) classified Korean manufacturing into 17 industries from 1984 to 

2000 and analyzed the effect of the change rate of nominal protection on industry TFP growth 

rate using annual data. The change rate of nominal protection was negative and significant to 

industry TFP growth rate when annual data were used, but the change rate of nominal protection 

was insignificant when three-year moving-average data were used. 

Lee (2000) classified Korean manufacturing into 36 industries from 1969 to 1993, and 

analyzed the effect of nominal protection and the effective rates of protection on industry TFP 

growth rate using five-year term panel data. Nominal protection was negative and significant to 

industry TFP growth rate when nominal protection was used as a trade protection variable. 

However, the effective rates of protection were insignificant when the effective rates of 

protection were used as trade protection variables. 

 

Therefore, the picture is also confusing when industry-level research is used. Some 

studies reported a positive relationship between free trade and economic growth, and other 

papers reported an insignificant effect of trade. Korean industry-level research also has 

contrasting reports. This confusing picture can be from the fact that there are many paths 

between trade protection and productivity growth. Infant industry protection is a classical 

protection effect that influences productivity positively in the early stage of development. 

Conversely, the decrease in competition in the domestic market and the decrease in importing 

foreign knowledge by reducing imports are classical protection effects that negatively influence 
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productivity. The relationship between trade protection and productivity growth can differ 

according to that what effect dominates the others in a specific country and in a specific 

developing stage.  

 

Other reason for this confusing picture may be the fact that all researchers analyzed the 

relationship between trade protection and productivity growth rate in all manufacturing 

industries. However, the Korean government mainly protected the consumer goods industry, so 

the effect of trade protection may appear only in the consumer goods industry when analyzing 

the relationship between trade protection and productivity growth rate in Korean manufacturing. 

Therefore, the consumer goods industry and the producer goods industry, as well as the total for 

all industries, are analyzed in the current paper.
1
 

Another reason for this confusing picture may be the fact that Korean economic growth 

from the 1960s to the 1990s was not based on productivity growth. Young (1995) and Krugman 

(1994) argued that the economic growth in East Asian, newly industrialized countries (NICs) 

since the 1960s was based on factor input growth, not on productivity growth. 

                                           

1 Appendix Table 2 shows industry classification between the producer goods industry and the consumer 

goods industry. 
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Table 1 – Alwyn Young, 1995, The tyranny of numbers : Confronting the statistical realities of the East 

Asian growth experience, The quarterly Journal of Economics, Vol. 110, No. 3, pp 660, Table 7.  

 

 Table 1 shows Young’s (1995) Korean TFP growth estimation using the translog 

function method. He estimated the value-added growth rate in Korean manufacturing from 1966 

to 1990 to be at 14.1%, but TFP growth rate was only estimated to be at 3%. Thus, analyzing 

only the productivity growth rate can be restrictive in terms of seeing the effect of trade 

protection.  

Therefore, the effect of tariff as a form of industrial policy on resource allocation, 

comparative advantage, and export growth between industries was analyzed. Its effect on 

productivity growth was also examined. 

The current research is based on Lee’s (1996) paper and classifies Korean manufacturing 

into 36 industries from 1967 to 1993. The effect of nominal tariff on industry growth, resource 

allocation between industries, industry comparative advantage, and export growth are also 
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analyzed.
2
  

The effective rate of protection (ERP) is widely used as a proxy of trade protection, but 

the availability of the estimation of effective rates of protection in Korean manufacturing is 

restricted (only available after 1975
3
) and the estimation is unstable,

4
 so the effective rates of 

protection in Korean manufacturing are inaccurate.  

Estimations of ERP in Korean manufacturing are also unreliable. For example, when 

using Hong’s (1997) data, which used Cohen method, the ERP of leather footwear in 1993 is -

17819.2%, the ERP of seasoning in 1980 is -13926.1%, the ERP of base products in the 

petrochemical industry in 1978 is 18140%, and the ERP of copper in 1975 is -34440.2%. The 

absolute values of these estimations are larger than 10000%, which are possibly caused by errors 

in calculation of value added using international price and using domestic price because the ERP 

is defined as the difference between the results when using international price and domestic price.  

The ERP is also variable, reflecting the difference between international and domestic 

price. This difference is affected by government subsidy, finance, R&D, geography, and tariff, 

among others. Therefore, the ERP is not consistent with the aim of this paper, which is to 

evaluate the policy of trade protection. However, the estimation results using the ERP were 

added in the appendix to compare the estimation results using nominal tariff. 

 

The current paper has seven sections. In Section 2, Korean industrial policy, including 

tariff from the 1960s to the 1990s, is summarized. In Section 3, the historical changes in the 

Korean industry are summarized and the hypothesis is introduced. The proposed estimation 

method is presented in Section 4, and the estimation results are presented in Section 5. In Section 

6, estimation results using the tariffs of Kenya as instruments are presented for robustness check. 

In Section 7, the conclusion is presented. 

  

 

2. Historical Change of Korean Industrial Policy 

 

 

                                           

2 The reason industry classification in the current paper is different from that in Lee’s (1996) industry 

classification is that Hong and Kim’s (1996) study, where labor and capital stock data were obtained, 

provided data on 36 industries. Except for two industries, the industry classification used in the current 

paper is similar to that used by Lee (1996). 
3
 Hong’s (1997) study, which is an extensive study providing the effective rates of protection in Korean 

manufacturing, provides an estimation of the effective rates of protection for nine selected years from 

1975 to 1995. 
4
 When separating three-year terms from 1967 to 1993, the standard deviation of industry ERP using 

Hong’s (1997) estimation is 152.2, five times as high as the standard deviation of industry nominal tariff. 

Maximum industry ERP is at 1846%, and minimum industry ERP is at -844%, which is more unstable 

than nominal tariff (Maximum industry nominal tariff is at 150%, and minimum nominal tariff is at 

3.43%.) 
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Industrial policy is a very broad concept. It refers to policies concerning the structure of 

the domestic industry and promoting a structure that enhances the nation’s international 

competitiveness.
5
 These policies include a set of guidelines for the protection of infant industries, 

as well as science and technology, public finance, foreign direct investment, intellectual property, 

and financial policies.
6
 These kinds of industrial policies always exist in countries that have 

succeeded in terms of industrialization, such as the UK from the 14
th

 century to the 18
th

 century, 

the US and Germany in the 19
th 

century, Japan in the late 19
th

 century, and Korean and Taiwan in 

the late 20
th

 century.
7
 

 

The main goal of the Korean industrial policy in the 1960s was to expand exports from 

labor-intensive and consumer goods industries. In the 1950s, the Korean economy was supported 

by aid from the US and the UN. However, the US started to reduce aid
8
 after 1957, so Korea 

needed to meet foreign exchange demands through exports.  

In the early 1960s, there was a controversy between economic growth strategy driven by 

the consumer goods industry and that which was driven by the producer goods industry. 

However, the Korean government adopted the economic growth strategy driven by labor-

intensive and consumer goods industries, unlike what most developing countries did at that time. 

The Korean government imposed very high tariffs on the consumer goods industry for its 

protection. The weighted average tariff in the consumer goods industry, when using the industry 

real production data by Hong and Kim (1996) as weight, was 74.82% and 79.74% in 1966 and 

1968, respectively. However, the Korean government imposed relatively low tariffs on the 

producer goods industry because this industry was not a main goal of government support and 

the products of producer goods industry are used for production in the consumer goods industry. 

The weighted average tariff in the producer goods industry was 36.86% and 42.11% in 1966 and 

1968, respectively.
9
  

In addition to tariff, the Korean government used many kinds of export promotion 

policies. It formulated complex support policies for exporting firms and enterprises, including 

compensation to encourage exports, reductions in corporate and income taxes, exemption on 

tariff for imported raw materials for export, financial support, and reduction in electrical bills and 

railroads fares.
10

  

                                           

5 Chalmers Johnson, 1982, MITI and the Japanese miracle: the growth of industrial policy: 1925–1975, 

Stanford University Press p.19. 
6
 Mario Cimoli, Giovanni Dosi and Joseph E. Stiglitz, “The Political Economy of Capabilities 

Accumulation: The Past and Future of Policies for Industrial Development”, in Mario Cimoli, Giovanni 

Dosi and Joseph E. Stiglitz(ed.), “Industrial Policy and Development”, p.2. 
7
 Ibid., p.11. 

8
 The US started to cut aid as a kind of dollar defense policy after 1957 because of the deterioration in the 

international balance of payment of the US, The Korean Economy Compilation Committee, The Korean 

Economy: Six Decades of Growth and Development, 2010, Vol. 2, p180.   
9
 The appendix contains the data sources and data-producing methods used in the current study. 

10
 Kang, Lee, and Choi, 2008, The Korean System of Policy Decision in High Growth Period, Korea 

Development Institute. 
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The Korean government also determined a target export value based on major 

commodities and major export markets, consequently trying to attain the target.
11

 Furthermore, 

an export promotion conference where the president, minister, and officers of major export firms 

attended was held every month. The Korean government encouraged business leaders to meet the 

export target, and the president immediately solved the difficulties that firms faced during the 

conference. Therefore, the Korean government formulated complex supporting policies and 

regularly checked industry performance based on a clear export performance standard. As a 

result, the Korean government was able to reduce the possibility of firms unproductively abusing 

the supporting policies. 

 

The main focus of the industrial policy in the 1970s was heavy and chemical 

industrialization. President Park declared heavy and chemical industrialization in 1973, and the 

Korean government selected six strategic industries, iron and steel, chemical, nonferrous metal, 

machine, shipbuilding, and electronics industries, after this declaration. These industries were 

already supported by an industry promotion law legislated from 1967 to 1971 under the second 

five-year economic development plan. However, more intensive support was given to these 

industries after 1973, which included financial support such as financial loans from the national 

investment fund and the Korea Development Bank, tax incentives such as exemption from 

internal tax and tariff, the foundation of vocational schools and vocational education institutions 

to meet human resource needs to support the heavy and chemical industry, and the foundation of 

government research institutes to develop technology. 

The percentage of policy financing that offered preferential interest rates was less than 40% 

in 1971, but over 55% in 1976 and 1977, when the heavy and chemical industrialization plan was 

implemented. The percentage reached 70% in 1978 when support for the heavy and chemical 

industrialization plan was at its peak.
12

 In addition, the effective tax rate for the light industry 

was nearly 50%, but for the heavy and chemical industry, it was generally less than 20%.
13

 

The Korean government did not increase tariffs to protect the producer goods industry 

during this period. The weighted average tariff for the producer goods industry decreased from 

37.2% in 1973 to 23.54% in 1979. The weighted average tariff for the consumer goods industry 

decreased from 66.87% in 1973 to 44.18% in 1979 at a similar rate, although the weighted 

average tariff for the consumer goods industry was higher than that of the producer goods 

industry.  

However, the picture for non-tariff barrier was different. The non-tariff barrier for the 

producer goods industry, based on Kim’s (1988) data increased slightly from 48.03% in 1970 to 

52.55% in 1975, but the non-tariff barrier for the consumer goods industry decreased slightly 

from 72.79% in 1970 to 71.31% in 1975. Taken as a whole, industrial policy in the 1970s was 

                                           
11

 The Korean Economy Compilation Committee, The Korean Economy: Six Decades of Growth and 

Development, 2010, Vol. 2, p197. 
12

 Haggard (1990). 
13

 The Korean Economy Compilation Committee, The Korean Economy : Six Decades of Growth and 

Development, 2010, Vol. 3, p607. 
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mainly implemented using finance, tax, and research policies rather than trade protection policies 

such as tariff and non-tariff barrier. 

 

Industrial policy since the 1980s was characterized by gradual liberalization and research 

supporting policy. The Korean economy underwent a depression in the early 1980s after the 

second oil shock in 1979. As a result, some industries grew weaker. At that time, the new 

military regime that came to power in 1980 felt the necessity to change the previous selective-

supporting industrial policies.  

The new military regime gradually liberalized several industrial policies based on the 

world liberalization trend. The Korean government abolished the existing industry promotion law, 

which supported specific industries, and legislated the “Industry development law” in 1986, 

which supported all industries. However, the Korean government supported technology 

development intensively by passing the “Industry development law” and legislating the 

“Industry-based technology development project,” both of which supported the technology 

development which firms and industries needed. In addition, the Korean government provided 

tax exemptions and financial support for the establishment of firm research institutions to 

reinforce firm R&D capability. These kinds of supporting policies were implemented to increase 

quality competitiveness rather than price competitiveness because the Korean income had 

increased to some degree at that time. 

The overall liberalization trend was also evident in tariff policy. The new military regime 

implemented two “Import liberalization five-year plans” after 1983, so the weighted average 

tariff in the producer goods industry was 8.03% and the weighted average tariff in the consumer 

goods industry was 11.26% in 1993, which only had a small difference compared with tariffs in 

developed countries.
14

 

The weighted average nominal tariff rate from 1966 to 1993, which is the key industrial 

policy in the current paper, is shown below. 

                                           
14

 Weighted average tariff in manufacturing using import as weight was 6.9% in EC, 6.0% in Japan, and 

5.7% in the US at 1979 since the Tokyo Round Conclusion, Balassa (1984) (Table 1) 
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Figure 1. Weighted average nominal tariff in total industry and consumer goods industry and producer 

goods industry 

 

As previously mentioned, tariff for the consumer goods industry was higher than those 

for the producer goods industry, but both decreased after 1972. In addition, the difference 

between the industry tariffs narrowed since the 1980s. 

 

 
Figure 2. The ratio of weighted average tariff in consumer goods industry to weighted average tariff in 

producer goods industry 

 

0.00  

10.00  

20.00  

30.00  

40.00  

50.00  

60.00  

70.00  

80.00  

90.00  

1
9
6
6
 

1
9
6
8
 

1
9
7
0
 

1
9
7
2
 

1
9
7
4
 

1
9
7
6
 

1
9
7
8
 

1
9
8
0
 

1
9
8
2
 

1
9
8
4
 

1
9
8
6
 

1
9
8
8
 

1
9
9
0
 

1
9
9
2
 

Weighted Average Tariff of Consumer goods industry(%) 

Weighted Average Tariff of Producer goods industry(%) 

Weighted Average Tariff of Total industry(%) 

0 

0.5 

1 

1.5 

2 

2.5 

1
9
6
6
 

1
9
6
8
 

1
9
7
0
 

1
9
7
2
 

1
9
7
4
 

1
9
7
6
 

1
9
7
8
 

1
9
8
0
 

1
9
8
2
 

1
9
8
4
 

1
9
8
6
 

1
9
8
8
 

1
9
9
0
 

1
9
9
2
 

Tariff of Consumer goods industry/ Tariff of Producer goods 

industry 



11 

 

As shown in Figure 2, the ratio of the weighted average tariff in the consumer goods 

industry to that in the producer goods industry was nearly 2 in the early 1970s, but the ratio 

decreased in the 1980s because of the “Import liberalization five-year plan,” causing the ratio to 

be only 1.4 in 1993. The Korean government gave more protection to the consumer goods 

industry in the 1960s and 1970s during the early development period, but reduced asymmetric 

protection as Korean industries developed.  

 

 

3. Historical Change of Korean Industries 

 

 

Korea had a comparative advantage in the consumer goods industry, including apparel 

and wigs, in the 1960s and 1970s, and these industries led Korean exports. The lower graph 

shows the relative ratio in exports between producer and consumer goods industries. 

 
Figure 3. Relative ratio in exports between producer and consumer goods industries.  
 

As shown in Figure 3, export in the consumer goods industry is greater than that in the 

producer goods industry since mid-1960s. This result indicates that export in consumer goods 

industry increased rapidly because of the growth of the labor-intense industry in the 1960s. After 

some fluctuation, exports from the producer goods industry grew faster after 1987 because of 

three positive international conditions (oil price, interest rate, exchange rate). The export of the 

producer goods industry overtook that of the consumer goods industry from 1992. 
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More detailed figures representing the ratio of industry export to total manufacturing 

export are shown. 

 
Figure 4. Ratio of 5 selected consumer goods industries export to total manufacturing export(%) 

 

 
Figure 5. Ratio of 4 selected consumer goods industries export to total manufacturing export(%) 
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Figure 6. Ratio of 4 selected producer goods industries export to total manufacturing export(%) 

 

Figures 4, 5, and 6 show the ratio of the five selected consumer goods industries and the 

four selected producer goods industry export to total manufacturing export. The graph was 

divided into three because these export shares could not be graphed together. As shown in Figure 

4, export share of the food, beverage, and tobacco industries decreased rapidly. At 1962, their 

export share was 69.12%, but at 1993, their share was only 1.77%. As shown in Figure 5, the 

export share of fabricated textiles, apparel industries and miscellaneous industries, including 

wigs and toys, increased rapidly at first, but deceased as time goes by.  

This graph shows the rise and fall of the Korean labor-intense industries. Initially, their 
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Figure 7. Ratio of 9 selected industries real production to Korean manufacturing real production(%) 

 

As shown in Figure 7, the real production ratio of the food, beverage, and tobacco 

industries decreased from 27.03% in 1966 to 12.31% in 1993, whereas that of the fabricated 

textiles, apparel industries remained the same until the mid-1970s, but decreased after that. The 

real production ratio of the fabricated textiles, apparel industries decreased from 10.74% in 1975 

to 3.03% in 1993. On the other hand, the real production ratio of the primary metal industry 

increased from 4.41% in 1966 to 10.16% in 1993, and that of the industrial chemical industry 

increased from 1.61% in 1966 to 5.61% in 1993. The real production ratio of the machinery 

industry also increased rapidly from 1.75% in 1966 to 10.64% in 1993.  

As shown in the previous and current sections, the consumer goods and light industries 

had a higher share and were protected strongly in the 1960s and 1970s, but their share decreased 

and that of the producer goods or capital-intensive industry increased as time went by. The tariff 

rate gap between the consumer goods and the producer goods industries also decreased as tariff 

rate generally decreased. Therefore, the tariff can affect relative resource allocation between 

industries.   

The Korean government also imposed very high tariffs on the consumer goods industry in 

the 1960s and 1970s,
15

 so trade protection may affect the productivity growth of the consumer 

                                           

15 Even if the trade protection variable to ERP were changed, trade protection in the consumer goods 
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goods industry. However, the Korean government imposed relatively low tariffs on the producer 

goods industry to lighten the burden of the consumer goods industry in the 1960s and 1970s, and 

deviation within the producer goods industries was small.
16

 Therefore, to determine better the 

effect of tariff on the Korean manufacturing productivity in the 1960s and 1970s, the consumer 

goods industry should be analyzed separately rather than analyze the total industry as what 

previous studies did.  

 

The hypotheses are the following: 

Hypothesis 1. The effect of tariff on productivity in Korean manufacturing can vary 

between the consumer goods and producer goods industries. 

Hypothesis 2. Tariff can affect resource allocation and comparative advantage between 

industries. 

 

 

4. Estimation method 

 

 

The estimation method is based on Lee’s (1996) panel estimation, but other dependent 

variables were added and the model was modified. The basic estimation equation is as follows: 

 

                                                  

 

 Analyzing duration is 27 years from 1967 to 1993. This period was divided into nine 

three-year terms. The reason for choosing a period rather than a year as the time unit is that 

changes from the year variable to the period variable can mitigate the variation of variables, 

which is derived from business cycles or temporary shocks. Thus, “t” is the time subscript which 

can range from 1 to 9 and “i” is the industry subscript which can range from 1 to 36. All 

variables are industry-level variables.  

 

     refers to five dependent variables, namely, growth rate of industry value added per 

worker, industry TFP growth rate, Standard Balassa Revealed Comparative Advantage (RCA) 

Index
17

, ratio of industry real production to Korean manufacturing real production, and ratio of 

                                                                                                                                        

industry will still be higher. Average industry ERP in the producer goods industry was 15.17%, whereas 

that in the consumer goods industry was 52.41%. 
16

 Standard deviation of nominal tariff in the consumer goods industry from 1967 to 1984 was 33.88, 

whereas that in the producer goods industry was only 13.67. 
17

 Standard Balassa Revealed Comparative Advantage (RCA) Index is a classical index that indicates an 

industry’s comparative advantage. Industry RCA Index is calculated using the ratio of Korean specific 

industry export to world specific industry export divided by the ratio of Korean manufacturing export to 

world manufacturing export. If the index is greater than one, Korea has a comparative advantage in that 

industry, but if the index is less than one, Korea has a comparative disadvantage in that industry. 
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industry export to Korean manufacturing export. Thus, there are also five estimation equations.   

The growth rate of industry value added per worker and industry TFP growth rate was 

used as the industry productivity growth rate variable. This variable was also used to conduct an 

analysis similar to that of Lee (1996). The industry RCA Index was used as the comparative 

advantage indicator of each industry. The ratio of industry real production to Korean 

manufacturing real production and the ratio of industry export to Korean manufacturing export 

were used to analyze changes in Korean manufacturing structure and relative resource allocation.  

  

    is a constant term, and          refers to nominal tariff rate.      refers to the 

control variables vector, namely, growth rate of industry capital stock per worker, ratio of bank 

debt to total asset (Finance), ratio of private R&D expense to sales (R&D), logarithm of initial 

value added per worker, and logarithm of initial capital stock per worker when the dependent 

variable is the growth rate of industry value added per worker.  

 

The growth rate of industry capital stock per worker is included because the standard 

Solow growth account argues that the growth rate of capital stock affects the growth rate of value 

added. The ratio of bank debt to total assets is included to control capital mobilizing ability 

because capital was mainly allocated by banks in Korea from the 1960s to the 1990s. The ratio of 

private R&D expense to sales is included to control innovation ability, and the logarithm of 

initial capital stock per worker is included to control initial capital stock difference between 

industries. The logarithm of initial value added per worker is included because an industry which 

has low initial productivity can grow faster.  

Lawrence and Weinstein (1999) analyzed Japanese industries and argued that the TFP 

growth rate of Japanese industries, which has a big productivity gap to US industries, was higher 

than TFP growth rate of Japanese industries which has a productivity level similar to that of US 

industries. Thus, the logarithm of initial value added per worker is included when the dependent 

variable is productivity growth rate, such as the growth rate of industry value added per worker 

or industry TFP growth rate. The initial year is the year prior to the period. For example, the 

initial year of the logarithm of the initial value-added per worker variable from 1991 to 1993 is 

1990. This is to minimize endogeneity problem.  

 

Control variables are the same, but the growth rate of industry capital stock per worker is 

excluded when the dependent variable is industry TFP growth rate because the TFP index refers 

to the productivity index, excluding the effect of labor, capital stock, and intermediary input. 

Other control variables in value-added growth estimation are included because these can affect 

TFP growth rate for the same reason. 

 

Control variables include ratio of bank debt to total asset (Finance), ratio of private R&D 

expense to sales (R&D), import growth rate of the US industry, domestic inflation, and industry 

TFP growth rate when the dependent variable is the industry RCA Index. Bank debt to total asset 

and ratio of private R&D expense to sales are included because these can affect the ratio of 

Korean industry export to world industry export, as well as productivity.  
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Import growth rate of the US industry is included because the US market was the largest 

export market for Korea from the 1960s to the 1990s. The ratio of Korean export into the US to 

total Korean export was 49.8% in 1971, 26.3% in 1980, and 29.8% in 1990. During that time, the 

US was the largest export market for Korea. In 2005, China became the largest export market for 

Korea. The ratio of Korean export into China was 21.8%, and the ratio of Korean export into the 

US was 14.5% in 2005.
18

  

Domestic inflation is included because the increase of domestic price reduces the 

competitiveness of Korean products in the international market. Industry TFP growth rate is 

included because productivity growth can increase comparative advantage.  

 

When the dependent variable is the ratio of industry export to Korean manufacturing 

export, control variables are similar to those of RCA estimation, except for TFP growth rate. 

Bank debt to total asset and ratio of private R&D expense to sales, import growth rate of the US 

industry, and domestic inflation are included because these variables affect export.  

 

When the dependent variable is the ratio of industry real production to Korean 

manufacturing real production, control variables are bank debt to total asset and ratio of private 

R&D expense to sales, ratio of industry capital stock to total manufacturing capital stock, and 

ratio of industry worker number to total manufacturing worker number. The ratio of industry 

capital stock to total manufacturing capital stock and ratio of industry worker number to total 

manufacturing worker number are included because labor and capital input need to be controlled 

when the dependent variable is real production. However, the dependent variable is the relative 

ratio variable, so labor and capital ratio variables are also used. 

 

     is a variable whose value is 1 at one period, 2 at two periods, ∙∙∙, and 9 at nine 

periods.     has the same value between industries.     is used because dependent variables 

can have constant and similar trends between industries.   

 

      is a variable whose value is 1 at one period, 2 at two periods, ∙∙∙, and 9 at nine 

periods in some specific industries, but 0 in other industries.      is included to control the trend 

of specific industries that is stronger than that of other industries despite     control between 

industries. Therefore, some specific industries, whose dependent variable has a strong trend, 

were selected.  

There were two selection criteria. When the dependent variable were productivity growth 

rates, such as growth rate of valued-added per worker or TFP growth rate, a distinct trend was 

not found, so the 36 industry trend variables, which has a value of 1∙∙∙9 in only one industry but 

has a value of 0 in other industries, were regressed on dependent variables using OLS. Thus, four 

consumer goods industries, four producer goods industries, and two obscure classification 

                                           

18 The Korean Economy Compilation Committee, The Korean Economy: Six Decades of Growth and 

Development, 2010, Vol. 3, p67 Tables 3–11 
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industries which showed high t-value were selected.  

The t-values of these 10 industry trend variables were always negative, so there was no 

need to differentiate the coefficient of the      variable. Thus, one      variable, which has a 

value of 1∙∙∙9 in 10 industries and 0 in other industries, was obtained. When the dependent 

variables were RCA Index, ratio of industry export to Korean manufacturing export, and ratio of 

industry real production to Korean manufacturing real production, the dominant trend in the 

consumer goods industry was decreasing and the dominant trend in the producer goods industry 

was increasing from 1967 to 1993. Thus,       and       variables in the consumer goods and 

producer goods industries were obtained, respectively. These two variables can express a 

decreasing trend in the consumer goods industry and an increasing trend in the producer goods 

industry.  

The criterion used to determine an increasing or decreasing trend is the ratio of dependent 

variable’s value in 1993 to that in 1966. Four consumer goods industries with the lowest ratio 

and four producer goods industries with the highest ratio were selected. Some obscure 

classification industries which exhibited ratios included in the consumer and producer goods 

industry criteria were also selected. As a result, when the dependent variable is the RCA Index, 

10 industries were chosen. When the dependent variables are the ratio of industry export to 

Korean manufacturing export or ratio of industry real production to Korean manufacturing real 

production, 11 industries were chosen. 

 All coefficients of industry trend variable may be differentiated, but too many 

parameters have to be estimated though observations number only 70–300. This will reduce the 

power of estimation. Thus, this method was not used. 

 

   is the period effect variable. Thus, it is included to control factors such as oil shock, 

which affects all industries at specific periods.    is included to control industry-specific effects, 

which may be a random or fixed effect depending on the estimation method used.     is the error 

term. 

When the dependent variables used are the productivity growth variables, such as growth 

rate of value-added per worker or TFP growth rate, they are analyzed by separating the total, 

consumer goods, and producer goods industries according to the current paper’s hypothesis. 

When the dependent variables used are other variables, they are analyzed in total industries.  

 

The estimation method used is basically a random effect and fixed effect model. A robust 

variance–covariance matrix, which assures the consistency of coefficients although there is 

heteroskedasticity or serial correlation in the error term, was used. In this situation, an ordinary 

Hausman test is inappropriate for the selection between a random effect and a fixed effect model, 

so the robust Hausman test, which Wooldridge (2002) suggested, was used. This test is the robust 

Wald test, which determines whether coefficients of adding variables are zero after transforming 

basic data into random effect model data and adding variables that transformed into fixed effect 

model data. The robust Hausman test selected a fixed effect model in most cases.  

 

Industry-specific and period-specific effects were controlled in the model, but the 
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estimated coefficient of tariff may contain bias because of reverse causality or omitted variables. 

When the dependent variables are productivity growth rates such as growth rate of industry value 

added per worker or industry TFP growth rate, the government may impose high tariffs on a low 

productivity industry to increase productivity in this specific industry, as reported by Muendler 

(2001). Karacaovali (2006) reports that trade protection is stronger in sectors with high 

productivity growth when he analyzed the industries in Columbia.  

Furthermore, industries that have high productivity and high concentration may obtain 

trade protection through lobbying, as reported by Lee (2007).  

When the dependent variable is the RCA Index, the government can impose high tariffs 

on an industry that has a high comparative advantage because the government may want to foster 

and protect this particular industry. In addition, tax policy or non-tariff barrier was not 

considered because of lack of data. Therefore, there may be an omitted-variable bias.  

Thus, instrument variable estimation was used. The endogenous variable is tariff and the 

instrument variable is a one period lag from tariff. A two-stage random-effect model and a two-

stage fixed-effect model were used  

 

An ordinary variance–covariance matrix was used to conduct the two-stage random-

effect model and two-stage fixed-effect model, so the ordinary Hausman test was used to select 

the appropriate model. The Hausman test,
19

 which uses variance estimation of the two-stage 

random-effect model error term, was also used. If one of the two Hausman tests rejects the 

consistency of the two-stage random-effect model, the two-stage fixed-effect model is selected; 

otherwise, the two-stage random-effect model is chosen. However, if both kinds of Hausman 

statistics are negative, the Hausman test is inappropriate. Therefore, both models are chosen. 

When only one Hausman test is used, the Hausman test is inappropriate in many situations, so 

two kinds of Hausman tests have to be utilized. If the variance estimation of error term by 

random effect error term is determined, the possibility that the matrix      
  

       
  

  is 

positive definite in the Hausman statistics   
  

  
  

 
 
      

  
       

  
      

  
  

  
  

is high. ( 
  

  
  

 are coefficients of the two-stage fixed-effect model and the two-stage random-

effect model, respectively.      
  

           
  

  are the variance-covariance matrix of 

coefficients in the two-stage fixed-effect model and the two-stage random-effect model, 

respectively.) 

 

 

5. Estimation Results 

 

 

If estimation results are different between the fixed-effect or random-effect model and the 

two-stage fixed-effect or two-stage random-effect model, more importance is given to the two-

                                           

19 The “sigmamore” option can be executed in the State program. 



20 

 

stage fixed-effect model or the two-stage random-effect model because these models can solve 

the endogenous problem of tariff variable.  

 

5.1  Growth rate of industry valued-added per worker 

 

The estimation results when the dependent variable is the growth rate of industry value 

added per worker are presented in Table 2. 

The estimation results, which selected using a Hausman test, are presented. Tariff was 

significant and positive to the growth rate of industry value added per worker in the total, 

consumer goods, and producer goods industries. This result differs from previous studies, which 

imply that trade protection by tariff can be positive for industry growth. 

The ratio of bank debt to total asset was significant and negative, except for fixed effect 

estimation, in the consumer goods industry. The ratio of private R&D expense to sales was 

insignificant, and the growth rate of the industry capital stock per worker was always significant 

and positive. 
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Table 2. Dependent variable - Growth rate of Value-added per worker 
 

Classification Total Industries 
Consumer Goods 

Industries 

Producer Goods 

Industries 

Estimation method 
FE(Clus

ter) 
FE2SLS FE(Cluster) FE2SLS FE(Cluster) FE2SLS 

Tariff 
0.088* 0.133** 0.278*** 0.328** 0.273*** 0.480*** 

(0.048) (0.055) (0.088) (0.139) (0.082) (0.130) 

Finance 
-0.281** -0.277*** -0.388 -0.406** -0.311** -0.341*** 

(0.136) (0.088) (0.316) (0.172) (0.127) (0.123) 

Research 
0.169 -0.366 1.794 1.356 -0.742 -0.756 

(0.893) (0.997) (1.432) (1.977) (2.625) (1.799) 

Growth Rate of 

Capital Stock per 

Worker 

0.429**

* 
0.426*** 0.596*** 0.634*** 0.356*** 0.368*** 

(0.067) (0.065) (0.180) (0.158) (0.082) (0.074) 

Log Initial Value 

Added per Worker 

-

19.879*

** 

-23.313*** -28.295*** -33.521*** -16.644*** -20.043*** 

(3.371) (1.999) (5.264) (3.978) (3.651) (3.237) 

Log Initial Capital 

Stock per Worker 

3.944 6.281*** 17.066*** 19.777*** -1.793 -0.228 

(2.628) (2.326) (6.049) (6.130) (3.039) (2.844) 

Specific Trend 

-

1.736**

* 

-2.218*** -0.306 -0.334 -2.080** -2.756*** 

(0.633) (0.567) (0.720) (1.222) (0.900) (0.785) 

Overall Trend 

6.012**

* 
3.818* 7.033*** 6.453* 6.726*** 4.677* 

(1.479) (1.958) (2.223) (3.695) (1.465) (2.711) 

Hausman P value   0.0000   0.0000   0.0000 

Hausman P value 

(sigmamore) 
  

Negative 

Statistics 
  0.0000   

Negative 

Statistics 

Robust Hausman P 

value 
0.0000   0.0000   0.0000   

R Square 0.1596 0.1722 0.2123 0.26 0.1727 0.1505 

Observations per 

industry 
8.4 7.5 8.3 7.3 8.5 7.6 

All observations 294 261 125 110 94 84 

note:  *** p<0.01, ** p<0.05, * p<0.1 
    

Period dummy and constant were omitted 

Standard errors of coefficient estimates appear in parentheses 

 

The logarithm of initial value added per worker was always negative and significant, 

which supports Lawrence and Weinstein’s (1999) argument that an industry that has a low initial 

productivity level shows a high productivity growth rate. The logarithm of initial capital stock 
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per worker was insignificant in the producer goods industry, but significant and positive in the 

consumer goods industry, which shows that capital investment can easily increase productivity 

growth rate in the consumer goods industry. 

 

5-2. Industry TFP growth rate 

 

When the dependent variable is the industry TFP growth rate, estimation results are 

presented in Table 3. The estimation results, which were selected using a Hausman test, are 

presented. Tariff was insignificant to industry TFP growth rate, which differs with estimation 

results of growth rate of industry value added per worker.  

Tariff was significant and positive only when analyzing the producer goods industry 

using the two-stage fixed-effect model. The growth rate of industry capital stock per worker was 

controlled in the growth rate of industry value added per worker regression, so the estimation 

results of the two regressions have to be same. However, the estimation results of the two 

regressions were different, which shows that the relationship between tariff and productivity 

growth rate is not robust. Nevertheless, the coefficient of tariff was positive when the dependent 

variable was industry TFP growth rate. Moreover, there was no negative relationship between 

tariff and productivity growth rate as reported in previous studies. 
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Table 3. Dependent variable - TFP Growth rate  
   

Classification Total Industries 
Consumer Goods 

Industries 

Producer Goods 

Industries 

Estimation 

method 
FE(Cluster) FE2SLS FE(Cluster) FE2SLS FE(Cluster) FE2SLS 

Tariff 
0.005 0.007 0.015 0.021 0.034 0.076** 

(0.008) (0.012) (0.022) (0.032) (0.033) (0.038) 

Finance 
-0.033* -0.025 -0.015 -0.022 -0.062*** -0.079** 

(0.018) (0.020) (0.041) (0.036) (0.015) (0.033) 

Research 
0.027 -0.117 0.051 -0.375 0.023 -0.046 

(0.179) (0.226) (0.314) (0.400) (0.278) (0.469) 

Log Initial 

Value Added 

per Worker 

-3.471*** -3.543*** -3.728*** -3.986*** -3.304*** -3.650*** 

(0.450) (0.455) (0.465) (0.869) (0.885) (0.723) 

Log Initial 

Capital Stock 

per Worker 

1.333** 1.311*** 1.925* 2.742** 0.772 0.171 

(0.653) (0.471) (1.095) (1.160) (0.912) (0.639) 

Specific Trend 
-0.322*** -0.325*** -0.333* -0.324 -0.210 -0.189 

(0.102) (0.119) (0.177) (0.235) (0.247) (0.207) 

Overall Trend 
0.758*** -0.212 0.857*** -0.334 0.820* 0.269 

(0.219) (0.444) (0.273) (0.800) (0.476) (0.687) 

Hausman P 

value 
  0.0000   0.0836   0.0769 

Hausman P 

value 

(sigmamore) 

  0.0000   0.1964   
Negative 

Statistics 

Robust 

Hausman P 

value 

0.0000   0.0003   0.0011   

R Square 0.2053 0.2181 0.1483 0.2187 0.2282 0.2207 

Observations 

per industry 
8.4 7.5 8.3 7.3 8.5 7.6 

All 

observations 
294 261 125 110 94 84 

note:  *** p<0.01, ** p<0.05, * p<0.1 
    

Period dummy and constant were omitted 

Standard errors of coefficient estimates appear in parentheses 

 

The reason why the relationship between tariff and productivity growth is not robust is 

attributable to the three major effects of tariff on productivity growth (i.e., infant industry 

protection, decrease in domestic competition, decrease in importing foreign knowledge by 

lowering imports) being mixed, so the final results do not show a clear effect. However, the 

decrease in importing foreign knowledge by lowering the imports of capital goods did not occur 

in Korea from 1967 to 1993. According to the calculation based on Feenstra and Robert’s (2005) 
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data, the growth rate of imports in the Korean manufacturing was 19.01% from 1967 to 1993, 

that in the Korean consumer goods industry was 17.14%, that in Korean producer goods industry 

was 18.69%, and that in the Korean machine industry was 21.57%. Growth rate of imports in the 

producer goods industry was more than that in the consumer goods industry, and growth rate of 

imports in the machine industry, in which most foreign knowledge is embedded, was more than 

that in the producer goods industry. These findings show that trade protection did not disturb the 

importation of foreign knowledge in Korea in the least. The reason is that tariff in producer 

goods industry was lower than that in the consumer goods industry, and government policies, 

such as exemption on tariff for imported machines for export, were in place. Furthermore, even if 

this effect exists, decrease in importing foreign knowledge can be mainly derived by tariff in the 

producer goods industries. However, this effect does not appear in the framework of the current 

paper, in which the relationship between tariff and productivity growth in the same industry is 

analyzed.
20

 

Thus, the reason why the relationship between tariff and productivity growth is not robust 

is the mixed effect of infant industry protection and decrease in domestic competition. In fact, the 

effects of infant industry protection and decrease in domestic competition cannot be 

distinguished clearly. 

In this case, if trade protection helps the domestic industry and provides time for 

domestic firms to gain international competitiveness, then it creates an effect of infant industry 

protection. However, if domestic firms settle for protection and obstruct their efforts to improve 

productivity, then trade protection decreases domestic competition. Thus, these two effects can 

differ according to firms and industry even in one country, and they can become mixed as well.  

 

Another reason for this confusing picture may be the fact that Korean economic growth 

from the 1960s to the 1990s was not mainly based on productivity growth as Young (1995) and 

Krugman (1994) argued.  

 

Estimation results of other variables in the industry TFP growth regression were similar 

to estimation results in the growth rate of industry value added per worker regression. The ratio 

of bank debt to total asset was significant and negative in the producer goods industry, and the 

ratio of private R&D expense to sales was always insignificant. The logarithm of initial value 

added per worker was always negative and significant. The logarithm of initial capital stock per 

worker was significant and positive in the total and consumer goods industries. These results 

again show that industries with low initial productivity level show high productivity growth rate, 

and there is a positive relationship between initial capital stock and productivity growth in the 

consumer goods industry. 

 

 

                                           

20 To analyze this effect, I run the regression using the “input tariff” variable, which is calculated by the 

weighted average tariff using the input ratio of each industry in the specific industry as weight. However, 

this variable is always insignificant. 
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5-3. Industry RCA Index 

 

When the dependent variable is the industry RCA Index, estimation results are presented 

in Table 4. The estimation results, which were selected using a Hausman test, are presented.  

 

Table 4. Dependent variable - RCA Index  

Classification Total Industries 

Estimation method FE(Cluster) FE2SLS 

Tariff 
0.016 0.011** 

(0.015) (0.005) 

TFP Growth 
0.002 -0.018 

(0.023) (0.020) 

Finance 
0.005 -0.006 

(0.014) (0.007) 

Research 
0.061 0.125* 

(0.106) (0.073) 

US Import Growth 
0.006 0.014*** 

(0.006) (0.005) 

Inflation 
-0.003 -0.008 

(0.007) (0.008) 

Increasing Specific Trend 
-0.090 -0.062 

(0.056) (0.053) 

Decreasing Specific Trend 
-0.551*** -0.526*** 

(0.142) (0.052) 

Overall Trend 
0.167* 0.052 

(0.090) (0.144) 

Hausman P value   0.0019 

Hausman P value (sigmamore)   
Negative 

Statistics 

Robust Hausman P value 0.0025   

R Square 0.0152 0.0469 

Observations per industry 8.4 7.5 

All observations 293 261 

note:  *** p<0.01, ** p<0.05, * p<0.1 
 

Period dummy and constant were omitted 
 

Standard errors of coefficient estimates appear in parentheses 
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 Tariff was significant and positive when using the two-stage fixed-effect model. 

However, this result is not robust as we see in the next section. The import growth rate of the US 

industry and the ratio of private R&D expense to sales were significant and positive when using 

the two-stage fixed-effect model. This shows that private R&D and the role of the US market 

were important for the comparative advantage of Korean manufacturing. 

 

 

5-4. Ratio of industry real production to Korean manufacturing real production 

 

Estimation results are presented in Table 5. Tariff was insignificant to real production 

share.  
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Table 5. Dependent variable - Percent of Industry Real Production in Total Manufacturing Real 

Production 

Classification Total Industries 
   

Estimation method FE(Cluster) RE2SLS FE2SLS 
   

Tariff 
-0.003 -0.000 -0.001 

   
(0.010) (0.006) (0.006) 

   

Finance 
-0.031 -0.034*** -0.031*** 

   
(0.028) (0.009) (0.009) 

   

Research 
-0.035 -0.027 -0.016 

   
(0.077) (0.101) (0.103) 

   

Labour share 
0.496*** 0.466*** 0.507*** 

   
(0.098) (0.068) (0.084) 

   

Capital Stock share 
0.442*** 0.530*** 0.513*** 

   
(0.126) (0.066) (0.078) 

   

Increasing Specific Trend 
0.117 0.061 0.095 

   
(0.108) (0.056) (0.065) 

   

Decreasing Specific Trend 
-0.162 -0.082 -0.107 

   
(0.111) (0.062) (0.076) 

   

Overall Trend 
-0.003 0.111 0.091 

   
(0.110) (0.199) (0.194) 

   
Hausman P value   

Negative 

Statistics 
  

   

Hausman P value (sigmamore)   
Negative 

Statistics 
  

   
Robust Hausman P value 0.002     

   
R Square 0.6299 0.6694 0.6557 

   
Observations per industry 8.4 7.5 7.5 

   
All observations 294 261 261 

   
note:  *** p<0.01, ** p<0.05, * p<0.1 

     
Period dummy and constant were omitted 

     
Standard errors of coefficient estimates appear in parentheses 

    

The ratio of industry capital stock to total manufacturing capital stock and the ratio of 

industry worker number to total manufacturing worker number were significant and positive. The 

ratio of bank debt to total asset was significant and negative when using the two-stage regression 

model. The ratio of private R&D expense to sales was insignificant.  
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5-5. Ratio of industry export to Korean manufacturing export 

 

Table 6 presents the estimation results selected by Hausman test. Tariff was significant 

and positive using the two-stage random effect model. This shows that tariff affects resource 

allocation such as export ratio between industries.  

 

Table 6. Dependent variable - Percent of Industry Export in Total Manufacturing Export 

Classification Total Industries 
    

Estimation method FE(Cluster) RE2SLS 
    

Tariff 
0.036 0.048*** 

    
(0.033) (0.012) 

    

Finance 
-0.017 -0.007 

    
(0.026) (0.020) 

    

Research 
0.503* 0.412* 

    
(0.266) (0.213) 

    

US_import_growth 
-0.005 0.017 

    
(0.011) (0.016) 

    

Inflation 
-0.016 -0.021 

    
(0.023) (0.024) 

    

Increasing Specific Trend 
0.551* 0.481*** 

    
(0.305) (0.131) 

    

Decreasing Specific Trend 
-0.527 -0.301** 

    
(0.455) (0.125) 

    

Overall Trend 
0.140 0.176 

    
(0.162) (0.434) 

    
Hausman P value   0.7943 

    
Hausman P value (sigmamore)   

Negative 

Statistics     
Robust Hausman P value 0.0593   

    
R Square 0.0889 0.1228 

    
Observations per industry 8.4 7.5 

    
All observations 293 261 

    
note:  *** p<0.01, ** p<0.05, * p<0.1 

     
Period dummy and constant were omitted 

     
Standard errors of coefficient estimates appear in parentheses 

    Tariff was significant and positive to the export ratio, but insignificant to real production 
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ratio. This result is peculiar because tariff can affect domestic production easier than export. If 

tariff is determined by lobbying and is used only as a means of protection for the domestic 

market, then this can hardly occur.  

This finding seems to be affected by the Korean government’s export promotion policies. 

The Korean government regarded export as the best criterion to evaluate firms and set target 

export values based on the industry and market in the 1960s and the 1970s, as previously 

mentioned. In addition, the Korean government offered financial support, tax exemption, and 

subsidy to export firms, so they provided strong incentives for domestic firms to use resources to 

expand exports. The effect of these policies seems to drive the estimation result, in which tariff is 

significant in export share rather than in real production share. 

 

Ratio of private R&D expense to sales was significant and positive, indicating the 

importance of private R&D investment to export ratio. 

 

 

6. Robustness Check 

 

In the previous chapter, the estimation results using a one-period lag from tariff as 

instrument have been presented. However, a one-period lag from tariff may not satisfy the 

exogeneity condition of the instrument variable because it can be correlated with the omitted 

variables, such as non-tariff barriers. In this case, a one-period lag from tariff cannot be a valid 

instrument. Thus, additional estimation results using other instrument are presented.  

Harding and Rattso (2010) analyze the effect of tariff on labor productivity growth at the 

industry level in South Africa using the tariff of Latin America and the Caribbean, the Middle 

East and North Africa, and South Asia as instruments. 

As I employ this concept, I use the Kenyan tariffs as instruments for the Korean industrial 

tariff. Kenya joined the GATT in 1964, whereas Korea joined the GATT in 1967. 

As both of countries participated in several GATT negotiations, they are treated as 

developing countries. They are affected by international negotiations on tariff reduction; thus, 

Kenyan tariffs may be related to the Korean industrial tariff. I use the rate of import duty derived 

by dividing imports duties by imports for Kenyan industries. I use F-statistic(FE2SLS) or Chi-

square statistic(RE2SLS) in the first-stage regression for the relevance test of the instruments. If 

the value is over 10, the instrument is usually considered relevant.  

Kenyan tariffs can affect Korean manufacturing export to Kenya, as well as other Korean 

economic variables. However, Kenya was not a major market for Korean export, and their shares 

are negligible compared with the total Korean export. The graph below shows the ratio of 

Korean manufacturing export to Kenya to Korean manufacturing export to the world from 1967 

to 1993. 
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Figure 8. Ratio of Korean manufacturing export to Kenya to Korean manufacturing export to the world (%) 

 

In the graph, the share of Korean manufacturing export to Kenya is no more than 0.25% 

from 1967 to 1993. Thus, there is very little chance for Kenyan tariffs to affect Korea through 

Korean export.  

 

To reduce the endogeneity problem, I replace all explanatory variables with one lag of the 

variables, except trend variables (        ), period effect variable (  ), the logarithm of the 

initial capital stock per worker, and the logarithm of the initial value added per worker. The 

reason is that the trend variables and period effect variable do not have an endogeneity problem. 

Moreover, the logarithm of the initial capital stock per worker and the logarithm of initial value 

added per worker are determined one period earlier than the analyzing period to remove the 

possibility of reverse causation using a one-period lag of explanatory variables rather than 

dependent variables.  

The estimation methods used are the two-stage fixed effect model and two-stage random 

effect model. The Hausman test is used to select the appropriate model between the two models. 

I present estimation results which relevance conditions of the instruments are satisfied. 

Estimation results are presented in Table 7 when dependent variables are growth rate of 

value-added per worker and TFP growth rate.  
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Table 7. Estimation Results for robustness check using Kenyan Tariff as Instruments  

Dependent Variables 
Growth rate of Value-added per 

worker 
TFP Growth rate  

  

Classification 
Total 

Industries 

Producer Goods 

Industries 

Consumer Goods 

Industries   

Estimation method FE2SLS FE2SLS FE2SLS 
  

Tariff 
0.727** 0.997*** 0.140 

  
(0.310) (0.276) (0.106) 

  

L.Finance 
0.064 -0.035 0.056 

  
(0.118) (0.136) (0.045) 

  

L.Research 
-1.588 0.202 -0.232 

  
(1.731) (2.919) (0.536) 

  

L.Growth Rate of Capital 

Stock per Worker 

0.214** 0.274***   
  

(0.094) (0.098)   
  

Log Initial Value Added per 

Worker 

-33.174*** -31.099*** -5.597*** 
  

(4.688) (5.348) (1.305) 
  

Log Initial Capital Stock per 

Worker 

-0.837 -8.322** 4.188* 
  

(3.624) (3.441) (2.207) 
  

Specific Trend 
-4.666*** -5.184*** 0.139 

  
(1.205) (1.285) (0.459) 

  

Overall Trend 
18.081*** 17.256*** 2.845** 

  
(4.971) (4.319) (1.371) 

  
Hausman P value 0 0 0.0935 

  

Hausman P value (sigmamore) 
Negative 

Statistics 
Negative Statistics 0 

  

F statistic in first-stage 

regression 
11.62 19.76 8.93 

  

R Square 0.0529 0.1035 0.0801 
  

Observations per industry 6.4 6.5 6.4 
  

All observations 225 72 96 
  

note:  *** p<0.01, ** p<0.05, * p<0.1 
    

Period dummy and constant were omitted 
    

Standard errors of coefficient estimates appear in parentheses 
   

 

Generally, the estimation results are similar to the previous ones. Tariff is significant and 

positive to the growth rate of industry value added per worker in total industries and producer 
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goods industries, but tariff is insignificant to the TFP growth rate in consumer goods industries. 

F-statistic in consumer goods industries when dependent variable is TFP growth rate is 8.93 and 

less than 10, but it is close to 10. Furthermore, the coefficients in Table 7 are larger than the 

coefficients of previous estimations. Thus, there is downward bias in the previous estimation, 

which seems to be derived from reverse causation. That is, the Korean government lowered tariff 

in industries that showed high productivity growth because of the international pressure to 

reduce tariff. 

 

Estimation results are presented in Table 8 when dependent variables are industry RCA 

index, the percent of industry export in total manufacturing export, and growth rate of industry 

real export in total industries. I also present estimation results which relevance conditions of the 

instruments are satisfied. I didn’t present estimation results when dependent variable is the 

percent of industry real production in total manufacturing real production because of low F-

statistics in the first stage regression. When dependent variable is industry RCA index, both of 

Hausman statistics are negative, but I didn’t report estimation results using two stage fixed-effect 

model because of low F-statistics in the first stage regression. 
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Table 8. Estimation Results for robustness check using Kenyan Tariff as Instruments  

Dependent Variables  RCA Index  

Percent of Industry 

Export in Total 

Manufacturing Export 

Growth rate of 

Industry Real Export 

Estimation method RE2SLS RE2SLS FE2SLS 

Tariff 
0.024 0.091** 8.198** 

(0.022) (0.045) (3.592) 

L.Finance 
0.003 -0.024 0.980 

(0.007) (0.020) (1.169) 

L.Research 
0.076 0.201 -14.434 

(0.091) (0.278) (18.446) 

L.TFP growth 
0.048**     

(0.022)     

L.US import growth 
-0.003 -0.014 -0.260 

(0.006) (0.016) (0.979) 

L.Inflation 
0.001 0.019   

(0.009) (0.026)   

L.Growth rate of real exchange 
    -1.190 

    (1.811) 

Specific Trend 
    19.486* 

    (10.089) 

Increasing Specific Trend 
-0.108 0.313*   

(0.079) (0.185)   

Decreasing Specific Trend 
-0.356*** -0.410**   

(0.114) (0.163)   

Overall Trend 
0.106 0.671 41.714 

(0.244) (0.642) (44.177) 

Hausman P value 
Negative 

Statistics 
0.9999 0.8832 

Hausman P value (sigmamore) 
Negative 

Statistics 
1 0.0953 

F statistic or Chi-Square Statistic 

in first-stage regression 
9.72 13.66 7.81 

R Square 0.0822 0.1109 0.0059 

Observations per industry 6.4 6.4 6.4 

All observations 224 224 224 

note:  *** p<0.01, ** p<0.05, * p<0.1 
  

Period dummy and constant were omitted 
  

Standard errors of coefficient estimates appear in parentheses 
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I also add the growth rate of industry real export as a dependent variable.
21

 Explanatory 

variables are one period lag of the ratio of bank debt to total asset (finance), one period lag of 

ratio of private R&D expense to sales (R&D), one period lag of import growth rate of the US 

industry, and one period lag of growth of real exchange rate by industry. They are similar to 

explanatory variables when the dependent variable is the percent of industry export in total 

manufacturing export. However, I replace domestic inflation with growth of real exchange rate 

by industry to test whether the depreciation of Korean won is critical to the growth of Korean 

export, as argued by Kim and Westpal (1976) and Yoo (2008).  

Real exchange rate by industry is calculated by the nominal exchange rate multiplied by 

the US industry price index and divided by the Korean industry price index. Its growth rate is the 

growth of real exchange rate by industry. The currency of other countries, especially those of 

developing countries that are the main competitors of Korea in the world market, can be used, 

but I only consider the currency of the US, which is the largest export market to Korea, because 

of lack of data.  

When the dependent variable used is the growth rate of industry real export, I run the 

OLS regression using 36 industry trend variables as explanatory variables for      variable. 

Four consumer goods industries, four producer goods industries, and two obscure classification 

industries which showed high t-value were selected similar to the growth rate of valued-added 

per worker or TFP growth rate because a distinct trend was not found  

The t-values of these 10 industry trend variables were always negative, so there was no 

need to differentiate the coefficient of the      variable. Thus, one      variable, which has a 

value of 1∙∙∙9 in 10 industries and 0 in other industries, was obtained. 

 

Tariff is insignificant to the RCA index, which differs from the previous estimation 

results. Chi-square statistics in the first stage regression is 9.72 and less than 10, but it is close to 

10. 

However, tariff is significant and positive to the percent of industry export in total 

manufacturing export. Specifically, the coefficient of tariff is 0.091, which is larger than the 

coefficient of previous estimations. Thus, there is also downward bias in the previous estimation. 

The omitted variable, such as the relative wage of Korea compared with the wage of other 

competitors, may affect export share negatively and correlates with Korean tariff positively. The 

reason is that industries protected by high tariff can earn high profit, as I will explain later. Or the 

Korean government might lower tariff in industries that showed high export share because of 

international pressure to reduce tariff.   

 

Furthermore, when the dependent variable used is the growth rate of industry real export, 

                                           

21 When the dependent variable is the growth rate of industry real export, I run the regression 

using the fixed effect model, random effect model, two-stage fixed effect model, and two-stage random 

effect model (instruments are one lag of the tariff). However, I do not include the estimation results in this 

paper. Tariff was insignificant in every case. The estimation results are available upon request to the 

author. 
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tariff is significant and positive. F-statistic in the first stage regression is 7.81 and less than 10, 

but it is close to 10. 

When I use the Kenyan tariffs as instruments, estimation results differ from the previous 

estimation: tariff is insignificant when the dependent variable used is the RCA index, and tariff is 

significant and positive when the dependent variable used is the growth rate of industry real 

export. The effect of tariff is not robust when the dependent variable used is the RCA index. 

However, when the dependent variable used is the growth rate of industry real export, tariff is 

significant and positive. Thus, the tariff takes effect to foster the infant industry. 

 

Another factor by which tariff affects export growth may be stable profit and increase of 

profit in Korean manufacturing firms. Firms protected by high tariff may earn higher profit 

compared with firms not highly protected because most Korean manufacturing firms are price-

takers in the world market, but oligopolists in the domestic market. Thus, Korean manufacturing 

firms can set prices in the domestic market. If trade protection is stronger, Korean firms can 

increase domestic price and earn higher profits. These firms can increase international 

competitiveness with high and stable profit by exploiting new export markets, increasing 

international marketing efforts, and lowering export price relative to domestic price. These firms 

can increase export rapidly.  

 

Lee, Urata, and Choi (1986) reported that more than 80% of commodities were produced 

under a monopoly or oligopoly when they analyzed the structure of Korean manufacturing 

commodities in 1970, 1977, and 1982. They also reported that price–cost margin [which is 

defined by (value added-wage)/sales] in highly protected industries was higher than the price–

cost margin in weakly protected industries in 1973, 1978, and 1983. Although these firms earn 

high profits through trade protection, they have to sell at world market prices to be able to export. 

If these firms are in an industry where tariff is high, there is a great possibility that Korean firms 

will export at world market prices. 

Yang and Hwang (1994) analyzed six Korean manufacturing industries, including the 

textile, wood and wood products, chemicals, mineral and mineral products, metal and metal 

products, and machine and equipment industries, from 1976 to 1990 using the Branson and 

Marston (1989) model. They reported that Korean firms act like oligopolists in the domestic 

market, but act like price-takers in the international market and discriminate price between 

domestic and international markets.
22

 

One example is “Pony”, which was the first Korean-branded car. Pony was developed by 

                                           

22 Yang and Hwang (1994) analyzed how the rate of change of the US price index and exchange rate and 

the rate of change of petroleum import price affected the growth rate of domestic price index and of 

export price index in six Korean manufacturing industries. The growth rate of domestic price index was 

not affected by the rate of change of the US price index and exchange rate, but was affected almost one-

to-one by the rate of change of petroleum import price. On the other hand, the growth rate of export price 

index was very sensitive to the rate of change of the US price index and exchange rate, but the rate of 

change of petroleum import price affected the growth rate of the export price index lightly.  
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Hyundai Motors and achieved excellent results in 1976. Pony had a 44% share of the domestic 

car market in 1976.
23

 One reason for this success was trade protection. The Korean car market 

was highly protected by an 82% tariff in 1977. Pony was sold for $4500 in Korea in 1976, but 

small cars made by Japanese or West German companies were sold for $2300 in the US market 

at that time. Thus, without trade protection for cars, Hyundai Motors would not have been able to 

develop a new car that had no price competitiveness. Hyundai Motors sold Pony for $4500 in the 

domestic market, but they sold Pony for $1850 in foreign markets because of price competition 

with Japanese and West German cars. Hyundai Motors could start to sell to foreign markets using 

domestic profits. 

 

To verify the relationship between tariff and growth rate of industry real export, I add 

other variables, such as growth rate of industry effective labor, growth rate of industry capital 

stock, logarithm of initial industry real export, and logarithm of initial industry capital stock, to 

control the variables. Estimation results are presented in Table 9.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                           
23

 Hyundai Motors, 1997, Challenge for 30 years and Vision 21
th
 Century: History of Hyundai Motors for 

30 Years: 1967–1997. 
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Table 9. Estimation Results for robustness check using Kenyan Tariff as Instruments  

Dependent Variables 
Growth rate of Industry Real 

Export  
Estimation method FE2SLS 

 

Tariff 
7.532** 

 
(3.250) 

 

L.Finance 
0.777 

 
(1.017) 

 

L.Research 
-6.293 

 
(16.705) 

 

L.US import growth 
-0.368 

 
(0.888) 

 

L.Growth rate of real exchange 
0.894 

 
(1.659) 

 

L.Growth rate of Effective labour 
-0.816 

 
(1.076) 

 

L.Growth Rate of Capital Stock  
-0.090 

 
(0.903) 

 

Log Initial Real Export 
-51.371*** 

 
(9.390) 

 

Log Initial Capital Stock 
35.984* 

 
(19.967) 

 

Specific Trend 
7.884 

 
(8.741) 

 

Overall Trend 
66.207 

 
(43.745) 

 
Hausman P value 0.4267 

 
Hausman P value (sigmamore) 0.0285 

 
F-Statistic in first-stage regression 7.15 

 
R Square 0.0176 

 Observations per industry 6.4 
 All observations 224 
 note:  *** p<0.01, ** p<0.05, * p<0.1 

 
Period dummy and constant were omitted 

 
Standard errors of coefficient estimates appear in parentheses 
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Estimation results show that tariff is significant and positive to growth rate of industry real 

export despite the change in control variables. F-statistic in the first stage regression is 7.15 and 

less than 10, but it is close to 10. Thus, the relationship between tariff and growth rate of industry 

real export is robust. 

 

 

7. Conclusion 

 

 

In the current paper, the relationship between tariff and productivity growth was not 

robust. However, this is because Korean economic growth from the 1960s to the 1980s was 

based on factor input growth and the effects of tariff on productivity growth, such as infant 

industry protection and decrease in domestic competition, are mixed. The negative effect of tariff 

on productivity growth, which many previous papers reported, was not found.  

Tariff was confirmed to be a kind of industrial policy that can affect resource allocation 

between industries. If there is an oligopolistic market structure, government monitoring, and 

export promotion polices, trade protection policies can positively affect export share between 

industries and the growth rate of industry export. As such, the government can change the 

industrial structure and foster specific industries with export competitiveness. Insignificance of 

tariff to real production share shows that tariff is not effective in the domestic expansion of 

Korean industries.  

This kind of Korean trade protection and export promotion policy is a good example for 

developing countries that want to support their industries. 
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Appendix 
 

Estimation results using the effective rates of protection(ERP) 

 

Estimation results are presented in Appendix Table 1. When the two-stage fixed-effect 

model or two-stage random-effect model is used, the instrument is a one period lag of ERP and 

the endogenous variable is ERP. As I pointed out the problems of ERP estimation in Korean 

manufacturing, ERP was insignificant in most estimations. The estimation results of other 

variables were omitted.  

 
 

Appendix Table 1. Regression Results using ERP. 
   

Dependent variable - Growth rate of Value-added per worker 

Classification Total Industries 
Consumer Goods 

Industries 

Producer Goods 

Industries 

Estimation method FE(Cluster) RE2SLS FE(Cluster) FE2SLS 
FE(Cluste

r) 
FE2SLS 

ERP 
-0.004 0.008 -0.007** -0.017 0.018*** 0.043 

(0.004) (0.008) (0.003) (0.070) (0.006) (0.062) 

Dependent variable - TFP Growth rate  

Classification Total Industries 
Consumer Goods 

Industries 

Producer Goods 

Industries 

Estimation method FE(Cluster) RE2SLS FE(Cluster) FE2SLS 
FE(Cluste

r) 
FE2SLS 

ERP 
-0.000 0.002 -0.001 -0.020 0.003** 0.009 

(0.001) (0.001) (0.001) (0.050) (0.001) (0.014) 

Dependent variable  RCA Index 

Percent of Industry 

Export in Total 

Manufacturing Export 

Percent of Industry 

Real Production in 

Total 

Manufacturing Real 

Production 

Classification Total Industries Total Industries Total Industries 

Estimation method FE(Cluster) FE2SLS FE(Cluster) RE2SLS 
RE(Cluste

r) 
RE2SLS 

ERP 
0.000* 0.008 -0.000 -0.003 0.000 -0.002 

(0.000) (0.053) (0.001) (0.004) (0.000) (0.001) 

note:  *** p<0.01, ** p<0.05, * p<0.1 
     

Other variables were omitted 
      

Standard errors of coefficient estimates appear in parentheses 
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Appendix Table 2. Korean Industry classification table and industry classification code  
 

   Industry classification criteria are derived from the 5
th

 Korea Standard Industry 

Classification Code (5
th

 KSIC Code) because Lee (1996) and Hong and Kim (1996) used these 

criteria. These criteria were used even though they are dated. If one industry has similar shares 

between the consumer goods and producer goods industries, the industry is categorized as an 

obscure classification industry. 

Knitted apparel and knitted fabric were categorized under the knitted goods industry. 

Thus, knitted goods industry is categorized as an obscure classification industry because knitted 

apparel is classified by consumer goods industry and knitted fabric is classified by producer 

goods industry. The leather, wood, rubber, ceramics, and glass industries were classified based on 

material, so these industries fall under both producer and consumer goods. The sound, image, 

and communication industry is classified into the obscure classification industries because it has 

both producer goods, such as semiconductors, and consumer goods, such as TVs and radios, that 

have similar shares.  

 

 

Korean 

Industry 

number 

Korean Industry Name Classification 5
th

 KSIC code 

1 Food Consumer goods industry 311, 312 

2 Beverages Consumer goods industry 313 

3 Tobacco Products    Consumer goods industry 314 

4 Fiber Yarn, Textile Fabrics  Producer goods industry 3211-3213 

5 Knitted Goods                 Obscure classification industry 3215 

6 Other Fabricated Textiles            Consumer goods industry 3214, 3216-3219 

7 Wearing Apparel                Consumer goods industry 322 

8 Leather and Footwear Obscure classification industry 323, 324 

9 Wood and Furniture Obscure classification industry 331, 332 

10 Paper and Paper Products Consumer goods industry 341 

11 Printing and Publishing Consumer goods industry 342 

12 Industrial Chemicals Producer goods industry 351 

13 Other Chemicals Consumer goods industry 352 

14 Petroleum Refineries Producer goods industry 353 

15 Other Petrolum and Coal Products Producer goods industry 354 

16 Rubber Products Obscure classification industry 355 

17 Plastic Products Consumer goods industry 356 
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18 Ceramics Obscure classification industry 361 

19 Glass and Glass Products Obscure classification industry 362 

20 Other Nonmetal Mineral Products Producer goods industry 369 

21 Iron and Steel Producer goods industry 371 

22 Nonferrous Metal Producer goods industry 372 

23 Fabricated Metal  Consumer goods industry 381 

24 Engine and Turbine Producer goods industry 3821, 38411 

25 Metalworking and Industrial Machinery Producer goods industry 3822-3824 

26 Office and Other General Machinery Producer goods industry 3825-3826, 3829 

27 Electrical Industrial Apparatus Producer goods industry 3831 

28 
Sound, Image and Communication 

equipment 
Obscure classification industry 3832, 3834 

29 Household Electrical Appliances Consumer goods industry 3833 

30 Other Electrical Equipment Obscure classification industry 3839 

31 Shipbuilding and Repairing Consumer goods industry 
3841(Excluding 

38411) 

32 Railroad Vehicles Consumer goods industry 3842 

33 Motor Vehicles Consumer goods industry 3843 

34 Aircraft and Other Transport Equipment Consumer goods industry 3844-3845, 3849 

35 Measuring, Medical and Optical Instruments Obscure classification industry 385 

36 Miscellaneous Manufacturing       Consumer goods industry 390 

 

 

Data 
 

Standard Balassa RCA Index - The NBER database made by Robert Feenstra and 

Robert Lipsey was used to obtain world export data and Korean export data  

(http://cid.econ.ucdavis.edu/data/undata/undata.html).  

These data provide world import and export data and country import and export data by 

commodity. Commodity classification criteria were derived from the Standard International 

Trade Classification (SITC) Rev. 2 four-digit level. This database provides world import and 

export data until 1983 and provides import and export data on 72 major countries since 1984. 

The ratio of import–export of the 72 major countries to world import–export is 98% from 2000 

to 2004, and there is a lack of information only on the trade between non-72 major countries, so 

the error is negligible.
24

  

                                           

24 Robert C. Feenstra, Robert E. Lipsey, 2005, World Trade Flows: 1962–2000, NBER Working Paper 

Series 11040. 

http://cid.econ.ucdavis.edu/data/undata/undata.html
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Ratio of industry real production to Korean manufacturing real production, ratio of 

industry export to Korean manufacturing export, Growth rate of industry real export –

Industry export data were obtained by re-sorting export data from the “Statistical yearbook of 

foreign trade” based on the proposed classification. Growth rate of industry real export data is 

obtained by calculating the growth rate of nominal export multiplied by the nominal exchange 

rate and divided by the Korean industry price index. Real production data were from Hong and 

Kim (1996). This research provides an estimation of industry real production using the “Input–

Output Table of Korea” and the “Report on Korean Mining and Manufacturing Survey.” 

 

Korean Tariff Rate by Industry – Data from the “Tariff Schedules of Korea” were used. 

A simple-averaged value of the legal or temporary tariff rate on imports at the CCCN or HS 2–4 

digit level was used. After that, industry tariff rate was calculated using the value of output in the 

“Input–Output Table of Korea” as a weight. Data from the “1970 Input–Output Table of Korea” 

were used to calculate tariff rate from 1966 to 1976, and the data from the “1980 Input–Output 

Table of Korea” were used to calculate tariff rate from 1977 to 1988. Data from the “1990 Input–

Output Table of Korea’ were used to calculate tariff rate from 1989 to 1993. When the weighted 

average tariff of consumer goods, producer goods, and total industry was calculated, the real 

production estimation proposed by Hong and Kim (1996) was used as a weight. However, the 

“Tariff Schedules of Korea 1967, 1969, 1971, 1975, 1976, and 1981” were unavailable, so a 

simple-averaged value of the prior-year tariff rate and proceeding year tariff rate were used to 

derive tariff rate in the missing years because the tariff rate changed gradually. 

 

Kenyan Tariff Rate by Industry - Data from Mwega (1994) are used. He classifies 

Kenyan manufacturing industries into 13 and provides the rate of import duty (import duty 

divided by import value) in 1970, 1974, 1978, 1980, 1982, 1984, 1986, and 1988. Because of 

lack of data, data from 1970 had to be used for the second period (1970–1972), data from 1974 

for the third period (1973–1975), data from 1978 for the fourth period (1976–1978), data from 

1980 for the fifth period (1979–1981), data from 1982 for the sixth period (1982–1984), data 

from 1986 for the seventh period (1985–1987), and data from 1988 for the eighth period (1988–

1990). As there are only 13 industries, I assume the same tariff rate for all the Korean sectors 

within each broad Kenyan industry. Industry classification is presented in the following. 

 

Appendix Table 3. Kenyan Industry Classification Table 
Korean Industry 

Number 
Kenyan Industry Classification by Francis M. Mwega(1994) 

1~3 Food, beverages, tobacco 

4~7 Textiles and clothing 

8 Leather and footwear 

9 Wood, cork and furniture 

10~11 Paper and printing 
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12~13, 16~17 Chemicals and rubber 

14~15 Petroleum, coal products 

18~20 Building materials, etc. 

21~22 Basic metal industries 

23 Metal manufactures 

24~30, 35 Machinery 

31~34 Transport equipment 

36 Miscellaneous Manufacturing 

 

Growth rate of industry value-added per worker, industry TFP growth rate, number 

of industry worker, industry capital stock, industry effective labor input index – All data for 

these variables were sourced from Hong and Kim (1996). The industry value added was 

calculated by subtracting industry intermediate input from industry real production. Industry TFP 

index is calculated by the growth accounting method using the translog method. Industry TFP 

index was provided from 1967, so the industry TFP growth rate during the first period (1967–

1969) was substituted by the industry TFP growth rate from 1968 to 1969. The effective industry 

labor input index is the average labor hour input, reflecting the improvement of education in the 

whole country. 

 

Ratio of bank debt to total asset – Data from the “Financial Statement Analysis of 

Korea” made by the Bank of Korea were used. The industry classification was too broad since 

1978, so the “Other transport equipment” value in the “Financial Statement Analysis of Korea” 

was used for both industries, namely, the Railroad Vehicles industry and Aircraft and Other 

Transport Equipment industry. Data provided were from 1969, so the first period values (1967–

1969) were substituted for the 1969 values. Furthermore, data on the tobacco industry were not 

provided.  

 

Ratio of private R&D expense to sales – Data from the “Science and Technology 

Annual of Korea” and Hong and Kim (1996) were used. The same ratio for all the sectors within 

each broad industry was assumed because this estimate was available only for the broad 

classification of industries, which changed from period to period. The classification shown in 

Appendix Table 5 is the broadest classification. 

 

Appendix Table 4. Classification in the ‘Science and Technology Annual of Korea’ 

Korean Industry Number Classification in the ‘Science and Technology Annual of Korea’ 

1~3 Food, Beverage and Tobacco 

4~8 Textile and Apparel 

9~11 Wood, Paper and Printing 

12~17 Chemicals 
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18~20 Nonmetal Mineral Products 

21~22 Primary Metal 

23 Fabricated Metal 

24~26 Machine 

27~30 Electrical and Electronic Equipment 

31~34 Vehicles 

35 Measuring, Medical and Optical Instruments  

36 Miscellaneous Manufacturing 

 

Furthermore, data available before 1976 were only from 1968, 1970, 1971, and 1975, so 

the data from 1968 had to be used for the first period (1967–1969), the simple average of data 

from 1970 and 1971 for the second period (1970–1972), and data from 1975 for the third period 

(1973–1975). Data for 1975 were also available only for 18 industries. Data from 1988 were 

used for the eighth period (1988–1990) in the miscellaneous manufacturing industry.  

 

Import growth rate of the US industry, Price index of the US industry – The NBER 

database was used for the industry-level data, which show the level of US imports from the 

world (http://cid.econ.ucdavis.edu/usixd/usixd4sic.html). This database provides the US import-

export data classified by the 1972 Standard Industrial Classification (SIC) four-digit level from 

1958 to 1994. These data were re-sorted and the nominal import of the US industries was derived. 

The price index of the US industry was calculated using the weighted average of producer price 

indexes from the Bureau of Labor Statistics (http://www.bls.gov/ppi/data.htm). Weight was the 

value that the Bureau of Labor announced in 2010. Real import value was obtained by dividing 

nominal import value by price index.  

 

Domestic Inflation of industries – The industry price indexes were obtained from the 

producer price indexes of the “Bank of Korea,” Kim (1988), and Hong and Kim (1996). The 

domestic inflation of industries was obtained by calculating the growth rate of industry price 

indexes.   
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