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Abstract

International trade and openness can foster technological enhancement and economic

growth as countries advance to higher levels of economic development, helping them avoid

potential middle-income traps. This note summarizes various channels through which this re-

lationship can operate, highlighting the importance of foreign competition and international

technology spillovers. It also provides an in-depth look at the experience of the South Korean

economy in the second half of the 20th century focusing on the development of its competitive

industries and firms.
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1 Introduction

South Korea is often cited as the poster child of the Asian growth miracle. It has managed to follow

a sustained path of economic development for about four decades, fending off any middle-income

trap and reaching high-income country status by the mid-2000s. During this process, it has become

increasingly integrated to the global markets, with its trade volume climbing to roughly the size

of its GDP and the volume of its goods exports accounting for about half of it. In a more recent

example of sustained economic growth and development, China has exhibited a remarkable rate

of growth, which picked up in the early 2000s when China became a member of the World Trade

Organization, marking the start of a period of quick integration to the global markets and value

chains. These cases are suggestive of a positive contribution of international trade and openness

to economic growth and development.

In this note, we focus on the linkages between international trade and openness and firm dy-

namics. We first review the literature, highlighting the evidence on various channels through

which international linkages can foster technological upgrading and firm growth, with a particu-

lar focus on developing economies. We then provide an in-depth look into firm dynamics in South

Korea over the course of its economic development process.

An extensive literature has explored the effects of trade liberalization on firm performance.1

Several important empirical contributions highlight the pressure exerted by foreign competitors

as a factor that forces domestic firms to improve their products or production processes. This com-

petitive pressure induces firms to invest in technology upgrading as they vie for market shares in

the presence of foreign rivals, constituting a key source of productivity growth.2 Yet these effects

are heterogeneous; firms that are too technologically laggard to begin with do not respond posi-

tively. In line with the theoretical predictions of Schumpeterian step-by-step models, the positive

effects benefit firms that are technologically close to the rivals.

These empirical findings as well as theoretical investigations suggest that benefits from foreign

competition driving firm-level innovation and productivity growth materialize after a certain level

of development. As such, openness to trade can potentially act as a propeller of growth helping

1Here, we provide a brief summary of the evidence and therefore avoid references to specific academic studies. A
thorough discussion follows in Section 2.

2The evidence points also to a selection effect—elimination of incompetent firms—though these appear to materi-
alize over longer term.
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countries avoid middle-income traps as they inch closer to frontier economies. For instance, the

data show that South Korea has steadily reduced tariffs on imported goods as it continued to

develop its industry, exposing it to foreign competition. This example contrasts with those of

many Latin American countries, in which industrialization policies based on import substitution

created vast inefficiencies that were noticed even by leading proponents of these policies in the

early days of their adoption (Irwin, 2020).

Another major source of technology improvement highlighted by the literature emerges from

international knowledge diffusion. A recent anecdote is China’s increased dominance in the elec-

tric vehicle sector. The auto maker BYD, which surpassed Tesla as the leading global producer last

year, entered the business in 2003 and has since benefited greatly from observing foreign manu-

facturers in China.3 Chinese manufacturers are now able to provide Tesla with electric motors.

Reflecting on such spillovers, the literature finds notable productivity gains created by technol-

ogy diffusion from the frontier countries to laggard ones. Using micro-level data, recent studies

document direct firm-level evidence on the existence of knowledge transfers.

The second part of this note concerns the economic progress of South Korea, presenting new

evidence on Korean firms. Korea’s sustained journey of convergence to the frontier without ma-

jor protracted downturns makes it worthwhile for exploring the dynamics that contributed to its

success. To start, it developed substantial capacity of manufacturing and heavy industry dur-

ing the 1970s. These firms invested a great deal in technology adoption early on. In the 1980s,

they started to expand their global market shares while shifting their investments from imitation

and adoption to innovation. These slow-moving changes were influenced by deliberate policy ac-

tions. The Korean governments initially subsidized technology adoption from frontier countries,

whereas later on, they provided substantial support for innovation investments after Korean firms

have developed enough capacity to create and compete with their own technologies. Successive

governments also reduced import tariffs steadily, pushing domestic firms to face foreign competi-

tors. While this industry and export-led growth process caused market concentration to increase

markedly, overall, the emergence of large firms has boosted productivity growth.

Section 2 reviews the literature. Section 3 describes the data sources used in the analysis of

3Source: https://asia.nikkei.com/Spotlight/Electric-cars-in-China/
BYD-eyes-overtaking-Tesla-this-year-as-world-s-top-EV-maker, accessed on July 23, 2023. BYD
has also attracted the former Audi designer.
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Korean firms. Section 4 presents new firm-level evidence along Korea’s progress in economic

development. Section 5 concludes.

2 International Aspects of Economic Growth at the Firm Level

Numerous studies explore the impact of trade openness on firm productivity, highlighting the

forces generated by the escalating competition with foreign enterprises.4 As far as developing

economies are concerned, Pavcnik (2002) investigates the effects of trade liberalization on plant

productivity in Chile. Between 1974 and 1979, the Chilean government abolished most non-tariff

barriers and reduced tariff rates substantially. The paper documents that within-plant productiv-

ity in the import-competing sectors rose following trade liberalization during the late 1970s and

early 1980s. Foreign competition forced plants in previously protected sectors to trim their fat, en-

abling their productivity to grow three to ten percent faster than in plants in the nontraded-goods

sectors. This boost to productivity has been supported by the relocation of resources from lower

productivity firms to those with better prospects as the former were forced out of business.

On a similar note, Muendler (2004) explores the role of trade liberalization on firm-level pro-

ductivity in Brazil. Mimicking Chile’s strategy, the Brazilian government slashed non-tariff bar-

riers and reduced tariffs between 1990 and 1993. The paper discovers a marked rise in firm-

level productivity following the trade liberalization. Moreover, the short-run effects do not stem

from access to better foreign inputs, suggesting that other factors such as a “competitive push”—

competitive pressure forcing firms to enhance their products and processes—have been at play,

reminiscent of the escape-competition effect in Schumepterian creative destruction models (Ak-

cigit et al., 2021). Over the longer horizons, trade reform also drives inefficient firms to exit the

business, thereby boosting aggregate productivity.

Bustos (2011) examines Argentine firms’ decisions to upgrade their technology following the

establishment of MERCOSUR. As part of the this trade agreement, Brazil’s tariff on Argentine

goods declined from 29 percent in 1991 to zero by 1995, leading to a significant decrease in the

export costs for Argentinian firms. Bustos (2011) finds that sectors experiencing higher reductions

in tariffs saw a greater increase in investments in advanced technology, which includes expen-
4Burstein and Melitz (2013) and Shu and Steinwender (2019) provide through accounts of the literature on trade

liberalization and firm dynamics.
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ditures on computers, software, and payments for technology transfers and patents. Reflecting

substantial heterogeneity across firm responses, the effects were more pronounced for firms in the

third quartile. This observation aligns with recent theoretical investigations (Aghion et al., 2022),

given that top quartile firms were already adopting technology and engaging in export activi-

ties. Conversely, the bottom quartile firms were unlikely to adopt and export even in the wake of

liberalization.

Several other studies utilize China’s accession to the World Trade Organization (WTO) as an

impetus for increased import competition and investigate the relationship between trade open-

ness, foreign competition and innovation and productivity at the firm level. Iacovone et al. (2011)

examine the innovation activities of Mexican firms, where innovation is quantified by survey data

capturing the adoption of new production techniques. They detect little change in aggregate in-

novation. However, they note considerable heterogeneity and a divergence between firms: more

productive firms tend to innovate more, while less productive ones do otherwise. Utilizing patent

data, Bloom et al. (2016) find a positive influence of import competition from China on the innova-

tion of firms in 12 European countries. In contrast, Autor et al. (2020) document a negative impact

on firms’ innovation, particularly for less profitable firms. Providing a conciliatory note between

these contradicting findings, Akcigit et al. (2021) argue that the positions of domestic firms relative

to foreign rivals in the technology space matter for their response, and as a result, the aggregate

changes can go either way depending on the distribution of firms across technology distance from

the rivals. With a similar emphasis on firm heterogeneity in the technology space, Aghion et al.

(2022) investigate the effects of export demand shocks on French firms’ innovation. They report a

positive influence on patenting, with larger effects observed for firms that were more productive

initially.

In recent work, Akcigit et al. (2021) provides a theoretical framework that lays bare the link-

ages between foreign competition, firms’ innovation incentives, and economic growth. In this

two-country dynamic general equilibrium setting based on Schumpeterian step-by-step innova-

tion models (Aghion et al., 2001, 2005), the authors analyze industrial and trade policy and their

implications for growth and welfare in the face of international technological competition. In the

heart of step-by-step innovation models lies an escape-competition effect: more intense competi-

tion between firms with similar technologies (smaller technology gap) induces firms to enhance
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their products and processes to overcome their rivals. Firms that fall far behind their competitors

(facing large technology gaps) are discouraged from doing so.5 In the open-economy version built

by Akcigit et al. (2021), market competition gains an international aspect, and firms’ innovation

incentives peak when faced with foreign competitors having similar technological capacities; i.e.,

when technology gaps close and foreign competition stiffens. As such, the growth and welfare

effects of industrial or trade policies crucially depend on technology gaps and how policies affect

those gaps.6 In other words, the key metric is how different policies alter the strength of foreign

competition that domestic firms face, and, consequently, the dynamic gains from trade they create.

Using the heightened foreign competition that U.S. firms faced during the 1980s and the policy

responses at the time as a laboratory, Akcigit et al. (2021) demonstrate that protectionist measures

generate large dynamic losses by distorting the firms’ innovation incentives. Indeed, they find

that the optimal unilateral import tariff is zero for all policy horizons. Moreover, the optimal level

of R&D subsidy decreases in trade openness, highlighting the key role of foreign competition in

incentivizing firms to enhance their technologies and thereby reducing the need for policy inter-

vention. This boosting effect of foreign competition on firm dynamism is corroborated by the

empirical findings of Akcigit et al. (2023b). Utilizing a cross-country firm-level panel data, they

document that in more concentrated sectors of the economy, a larger presence of firms with for-

eign owners alleviates the negative effects of market concentration on firm growth considerably,

giving a lift to domestic business dynamism.7

Another strand of research examines the role of international knowledge diffusion in economic

growth.8 Seminal contributions by Coe and Helpman (1995), Coe et al. (1997), and Eaton and Ko-

rtum (2001) posit that knowledge is embedded within goods and can be disseminated through in-

ternational trade. Similarly, Grossman and Helpman (1991), Alvarez et al. (2017), Buera and Ober-

field (2020), Hsieh et al. (2023), and Rachapalli (2021) model knowledge diffusion as a byproduct

5They may benefit from the advantage of backwardness (Gerschenkron, 1962).
6A significant body of empirical work examine the effect of foreign competition on domestic firms (Pavcnik, 2002;

Muendler, 2004; Aghion et al., 2005; Gorodnichenko et al., 2010; Bustos, 2011; Iacovone et al., 2011; Amiti and Khan-
delwal, 2013; Bloom et al., 2016; Hombert and Matray, 2018; Autor et al., 2020 among others). Many of these studies
also highlight heterogeneous responses of firms to foreign competition based on their initial conditions. Firms that are
better in technology or more productive happen to respond positively to competitive pressures.

7Akcigit et al. (2021) emphasize the role of R&D subsidies in managing pressures from foreign competition. On
a related note, Zilibotti (2017) documents that developing economies that are more R&D-intensive are more likely to
avoid growth slowdowns as they become middle-income countries. That said, the allocation of resources for R&D to
productive firms proves key for R&D-based policies to be effective in promoting growth (König et al., 2022).

8Keller (2004) provides a through review of international technology diffusion.
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of goods trade. Meanwhile, Eaton and Kortum (1999), Santacreu (2015), and Lind and Ramondo

(2022) focus on technology adoption, treating it as a deliberate decision by firms. Perla et al. (2021),

Sampson (2023), and Hsieh et al. (2023) provide recent examples of endogenous growth models

that embed international knowledge diffusion as a driver of economic growth. Following that tra-

dition, Cai et al. (2022) reckon substantial contributions by foreign R&D and knowledge spillovers

to domestic productivity growth across a large number of countries, echoing earlier findings by

Coe and Helpman (1995). Santacreu (2022) analyzes dynamic gains from deep trade agreements—

trade agreements that combine provisions on tariffs and intellectual property protection—and

their effect on knowledge spillovers and technology adoption.

A few papers study technology adoption and innovation with direct empirical measures. De

Souza (2021) studies the effect of technology substitution policy on labor market, where the Brazil-

ian government reduced adoption subsidy while increase innovation subsidy. He finds that while

the policy increased innovation measured by patents, it decreased skill premium and the aggre-

gate production. Choi and Shim (2022a) study the role of adoption and innovation on economic

growth over different stages of development in South Korea. Digitizing data on licensing agree-

ments between South Korea and Japan, they find that when the technology gap with foreign firms

is larger, i) firms are more likely to invest in adoption than innovation, ii) productivity growth

after adoption is larger, and iii) price of technology transfer is less expensive. Of note, the result

that technology adoption boosts firm growth more than innovation when the distance to frontier

is larger echoes the notable contribution of Acemoglu et al. (2006).

On a similar note, Akcigit et al. (2023a) provide a detailed account of technology transfers.

The paper uses a novel cross-country data on cross-border venture capital investments by foreign

corporations into U.S. startups. Analyzing investments from a multitude of countries including

both developing and developed ones (including investments by Chinese firms), the paper applies

event study and difference-in-difference regression techniques to document the increased flow of

technological knowledge measured by patent citations from the invested US startups at the tech-

nology frontier to the investing firms. At the technology class level, patenting by firms of the

investing country in the invested class grows disproportionately more along with increased num-

ber of citations to the US firms in the same class with the funded startup. Moreover, this increased

innovative activity depends on the technology gap: spillovers from the frontier are larger when
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the sector-level technology gap between the country of the investing firm and the United States is

larger. The effects are also stronger in technology classes that concern more basic knowledge and

research, which are harder to replicate. These results are akin to Keller and Yeaple (2009), who

show that spillovers are stronger in high-tech sectors.

In recent work, Fons-Rosen et al. (2020) and Fons-Rosen et al. (2021) identify substantial

spillovers and productivity gains associated with foreign investment, making a decisive contri-

bution to the extensive literature on FDI and economic performance in the host country.9 In Fons-

Rosen et al. (2021), the authors find that firms benefit from receiving FDI with a notable boost to

their productivity, though only when the foreign investor receives the majority stake at the com-

pany. Going beyond this direct effect, Fons-Rosen et al. (2020) document substantial knowledge

spillovers facilitated by foreign investments and occurring in multiple layers. The authors ob-

serve that spillovers from FDI does not only benefit the firms that receive the investment: firms

in the same sector with an FDI-receiving firm as well as firms in vertically connected sectors also

enjoy technology spillovers and a boost to their productivity growth.10 At the firm level, the pos-

itive effect of FDI on productivity growth via knowledge spillovers within the same sector and

from technologically close sectors dominate the negative effects stemming from market losses to

the foreign-owned firms. While the evidence in these studies is based mostly on advanced coun-

tries, it is indicative of considerable potential for productivity growth via international knowledge

flows as a country climbs up the ranks of economic development and gets closer to the technology

frontier.11

Since the analysis of South Korea’s success in sustained rise in the development ladder has a

particular weight in this piece, it is worthwhile to review some recent work that studies differ-

ent episodes of South Korean economy. Several recent papers explore the influence of govern-

mental policies on Korea’s miraculous economic growth, leveraging micro-level data. Choi and

Levchenko (2021) study the effect of allocating foreign credit to individual firms, which was one

of the main industrial policies in South Korea in the 1970s. Exploiting the fact that policy was

9See Keller (2010) for a thorough discussion on trade, FDI flows, and technology spillovers.
10This effect is predicated on technological closeness between the foreign investor and the firm in question, which

the paper measures based on the proximity between technology classes firms’ prior patenting activity occurs.
11The evidence paints a consistent picture with the theoretical investigation of Howitt (2000), who posits that after a

certain level of development countries are able to benefit from frontier technology growth, which leads to the emergence
of convergence clubs.
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centered around specific regions, the authors causally estimate the long-term effect of the policy

on firm-level sales and productivity. They find that doubling of credit led to 12 percentage points

higher sales growth and 4 percentage points higher TFP growth between 1982 and 2009.12

Connolly and Yi (2015) study the role of trade policy in South Korea’s growth. During the 1960s

the Korean government granted exemptions on imported inputs and capital goods if they are used

to make export goods. Also, in 1970s and 1980s, Korea engaged in a broader tariff reductions

including GATT rounds. They demonstrate that these tariff reductions can account for 17 percent

of South Korea’s catch-up, which is measured by the ratio of GDP per capita of G7 countries and

South Korea. They show that the effect is mainly driven by multistage production and imported

investment goods.

Lastly, Choi and Shim (2022a) explore the role of innovation and adoption policies over dif-

ferent stages of development in South Korea. They indicate that a state-dependent policy, com-

mencing with an adoption subsidy before transitioning to an innovation subsidy, played a pivotal

role in transforming South Korea from a low-income to a high-income nation. Specifically, they

show that the productivity gain and knowledge spillover from adoption is larger than those from

innovation when the technology gap is larger. This makes adoption subsidy more effective than

innovation subsidy at the early stages of development. As the domestic firms catch up with for-

eign firms, productivity gap diminishes and the productivity gain and its spillover from adoption

become less pronounced, making innovation subsidy more effective than the adoption subsidy.

As a result, they find that the state-dependent policy in South Korea increased welfare by 5%,

which exceeds the impact of other time-invariant policies. Also, they find that the optimal sub-

sidy would have switched from an adoption to innovation subsidy when GDP per capita of Korea

becomes roughly half the Japan’s. These findings echo the seminal work by Acemoglu et al. (2006),

who show that policies skewed heavily to investment and use of adopted technologies may leave

developing economies in a trap impeding the buildup of innovative capacity and convergence to

the frontier and need to be replaced by policies supporting innovation.

12Lane (2022) find that the sector-specific subsidies increased output and productivity of the heavy manufacturing
sector persistently using sector-level data. Likewise, Kim et al. (2021) uncover a positive influence of subsidies; how-
ever, they note that such policies concurrently heightened misallocation across firms. Choi et al. (2023) document a
notable rise in sale and labor concentration among manufacturing firms and in the dominance of large firms during
similar periods. Yet, the authors find a positive contribution of large firms to aggregate productivity growth on net.
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3 Data

For firm-level analysis, we combine datasets of technology adoption, balance sheet, and patent

data, which cover 1970–1993.

Technology Adoption Data. We use technology adoption data constructed in Choi and Shim

(2022a) and Choi and Shim (2022b). They collect and digitize technology transfer contracts from

the National Archives of Korea. The data encompasses all the technology transfers that occurred

between Korean firms and foreign firms from 1962 to 1993. Korean firms were required to submit

these contracts to the government when importing technology from foreign countries. The dataset

contains information such as the names of the Korean firm (buyer) and the foreign firm (seller),

as well as the contract’s date and duration. Additionally, it includes details about the technology

being transferred, the contents of the contract, and the adoption fee. The adoption fee is comprised

of a fixed fee and a royalty rate.

Firm-level Balance Sheet Data. We use firm-level balance sheet data from Choi and Shim

(2022a) who utilize two different data sources. The first source involves digitizing firm-level data

from the Annual Reports of Korean Companies, which is provided by the Korea Productivity Cen-

ter. This data comprises surveys conducted on firms with more than 50 employees, representing

approximately 70% of the manufacturing sector’s value-added share. The second data source is

KIS-VALUE, which begins in 1980 and covers firms with assets exceeding 3 billion Korean Won

(equivalent to 2.65 million dollars in 2015). This dataset is collected by a private company and

encompasses firms subject to external editing.

Korean patent office data. In order to assess the level of innovation among Korean firms, we rely

on patent data obtained from the Korean Intellectual Property Office. This dataset covers patents

registered in Korea by both domestic and foreign firms and spans from the year 1945 onwards. It

provides a comprehensive record of all patents registered in the country during this period.
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Figure 1: Log (GDP per capita)

Notes: This figure shows log(GDP per capita) across different countries over time. GDP data is from Maddison project
(Bolt and Van Zanden, 2020; Cha et al., 2020)

4 Stylized Facts

4.1 Growth Pattern of South Korea

GDP per Capita. First, we consider the aggregate economic growth in South Korea. The red line

in Figure 1 shows the log of GDP per capita in Korea over time, comparing it with other coun-

tries. Initially, Korea had a similar GDP per capita to low-income countries like China, India, and

Vietnam. However, during the 1980s, Korea experienced significant economic growth and caught

up with some middle-income countries such as Brazil, Mexico, and Turkey. In the 2010s, Korea’s

GDP per capita further increased and caught up with high-income countries like Japan, France,

and the United States. This observation highlights Korea’s remarkable economic development

and its transition from a low-income country to a high-income country over the years. This rapid

growth has been known as “growth miracle” along with other east Asian countries including Tai-

wan, Hong Kong, and Singapore (Lucas, 1993).

Share of Korea in Export Market and Patent. Next, we show that Korean firms have expanded

share in trade and innovation. Figure 2 illustrates the share of Korean firms in export and patents.

Specifically, we calculate the total value of export by Korean firms and divide it by the total value

of export in the World. The market share of Korean firms has experienced significant growth,
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rising from less than 0.04% in 1962 to 2.7% in 2000.13 This suggests that the Korean firms have

gained competitiveness in the global market, which substantially contributed to the rapid growth.
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Figure 2: Share of Korean Firms in Export and Patents

Notes: Panel A plots the share of export value of Korea in the total export. The data is from Feenstra et al. (2005). Panel
B shows the share of patents registered by Korean firms in the entire patents in the United States Patent and Trademark
Office (USPTO).

Similarly, the share of patents registered by Korean firms in the United States Patent and Trade-

mark Office (USPTO) has shown remarkable expansion, increasing from 0.001% in 1977 to 6.8% in

2019. We use patent data from USPTO since the high quality patents tend to be registered in the

United States. In 2019, Korea ranked 4th in terms of the number of patents following the US, Japan,

and China. This indicates that Korean firms have become more innovative, which significantly

contributed to the country’s growth, particularly as Korea transitioned from a middle-income to a

high-income nation.

Market and Labor Concentration in Korea over Time. The evolution of market and labor con-

centration in Korea is depicted in Figure 3. The figures demonstrate a significant increase in con-

centration as the country has developed over time. In particular, the market share of the top 10

firms has risen from 5% in 1972 to 25% in 2011. Similarly, the labor share of these top 10 firms

has increased from 3% to 8%. Choi et al. (2023) show that the main driver of Korean growth was

“superstar” firms which has substantially increased productivity over time. While this concentra-

tion has caused inefficiencies including increasing product and labor market share, reallocation of

13In the same time period, GDP share of Korea has grown from 0.03% to 1.7% in 2000.
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Figure 3: Share of Top 10 Firms in Sales and Employment

Notes: In this analysis, we focus on the top 10 firms based on sales. Panel A of Figure 3 presents the sales of these
top 10 firms as a share of the total gross output. Panel B showcases the employment provided by these top 10 firms as
a proportion of the total gross employment. The data for the top firms is sourced from firm-level datasets, while the
gross output and employment are obtained from the Input-Output table.

labor and capital towards these “superstar” firms has contributed to a rapid growth of GDP and

welfare.

4.2 Government Policies in South Korea

Adoption and Innovation Subsidy Rate over Time. An important industrial policy in South Ko-

rea was to subsidize technological investment. In particular, the Korean government subsidized

adoption and innovation through tax credits. Specifically, firms received tax credit for adoption

payment or R&D expenditure. The policy started by subsidizing adoption first when the technol-

ogy gap with foreign firms were large. Then, it gradually shifted towards innovation subsidy as

Korean firms caught up with foreign firms.

Panel A in Figure 4 displays the adoption subsidy rate as a navy line and the innovation (R&D)

subsidy rate as a solid red line in Korea over time. We calculate the subsidy rate using the formula

from Bloom et al. (2002). The adoption subsidy was introduced in 1973, and the figure shows that

the subsidy rate has gradually decreased over the years. In contrast, the R&D subsidy was initi-

ated in 1982, and the figure demonstrates that its rate has increased steadily over time. Panel B in

Figure 4 plots the adoption expenditure share. The share has decreased over time, which suggests

firms were relying more on adoption at the early periods of development, and they gradually

switched to innovation over time.
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Figure 4: Adoption and Innovation Subsidy Rate and Expenditure

Notes: Panel A plots the adoption subsidy rate in the navy line and the innovation (R&D) subsidy rate in the solid red
line in Korea over time. We calculate the innovation and adoption subsidy rate using using the formula from Bloom et
al. (2002) using tax credit rate and corporate tax rate. Tax credit rate is from https://glaw.scourt.go.kr, R&D tax credit
rate and corporate tax rate is from Choe and Lee (2012). Panel B plots adoption / (adoption + R&D). Adoption expen-
diture is the gross payment by Korean firms to foreign firms for sharing industrial processes, designs, and licensing for
patents and trademarks.

The relative advantages of adoption and innovation vary according to the technology gap with

foreign firms. When the gap is significant, domestic firms stand to gain substantial knowledge

from foreign counterparts. However, as this gap narrows, the potential for learning diminishes.

In extreme cases where a domestic firm surpasses a foreign firm in technology, adopting foreign

tech would not boost productivity. Choi and Shim (2022a) have indeed found that the bigger

the productivity gap between domestic and foreign firms, the greater the productivity growth

following technology adoption. However, this correlation is not as pronounced in the case of

productivity growth after innovation.

The relative cost of adoption also fluctuates with the technology gap, due to strategic interac-

tion between domestic and foreign firms. If a Korean firm’s productivity lags far behind a Japanese

firm, advancements by the Korean firm pose little threat to the Japanese firm’s market share due

to its minor presence. As the gap narrows, marginal improvements in the Korean firm could

significantly encroach on the Japanese firm’s global market share, thus affecting their profits. To

compensate for this potential loss, the Japanese firm would likely charge a higher price for its

technology. This is corroborated by Choi and Shim (2022a), who found that technology transfer

prices are higher when the productivity gap between domestic and foreign firms is smaller.
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As domestic firms close the productivity gap with foreign firms, the relative benefit of adoption

diminishes while the cost rises, naturally driving firms to shift from adoption to innovation. How-

ever, government intervention is required to harness knowledge spillovers from these processes.

Choi and Shim (2022a) observed that when a Korean firm adopted technology, even firms not di-

rectly involved increased their patent citations of the adopted technology, signaling knowledge

spillover. This suggests technological investment generates positive externalities, which firms

don’t internalize, leading to underinvestment in adoption and innovation. The externality’s mag-

nitude would correlate with productivity gains from adoption and innovation. Since adoption

yields greater productivity gains in early developmental stages, initial policy should favor adop-

tion subsidies. As the technology gap narrows and innovation yields greater productivity gains,

policy should shift to subsidizing innovation more than adoption, consistent with actual policies.

Choi and Shim (2022a) evaluate the state-dependent technology policy in South Korea, which

initially subsidized adoption when the technology gap was large, and later subsidized innovation

as the gap diminished. They find this policy improved welfare by 4.8% compared to scenarios

without subsidies, outperforming time-invariant policies that only subsidized either innovation

or adoption. The success lies in the policy’s ability to align firms’ investments closer to a so-

cially optimal level. Additionally, Choi and Shim (2022a) determine the optimal policy would

commence by subsidizing adoption by 55%, and pivot to innovation subsidy when the GDP per

capita approaches half that of the frontier country’s GDP per capita.14

Average Tariff over Time. Another important policy in South Korea was trade policy. Panel A

in Figure 5 plots the average import tariff in Korea, calculated using product-level import tariffs,

which are then aggregated using the import value as the weight. The average import tariff rates

have decreased from more than 30% in 1968 to 5% in 1994 as the country has developed over

time. This reduction in tariffs is attributed to two major reforms (Connolly and Yi, 2015). The first

reform removed import tariffs on input and capital goods, provided they were used to produce

export goods. This export-oriented policy incentivized firms to use foreign inputs to export goods.

The second reform involved engagement in the General Agreements on Tariffs and Trade (GATT).

The two most significant global tariff reductions regarding GATT were Kennedy round (1964) and

14Japan is used as the benchmark frontier country.

14



Tokyo Round (1973), which contributed to the decrease in Korea’s import tariffs.
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Figure 5: Average Import Tariff and Market Share of Korea

Notes: Panel A plots the average import tariff rate, which is weighted by import value. Panel B plots the value of export
divided by GDP.

Panel B in Figure 5 depicts the export share in GDP. As tariffs decreased, the share of exports in

GDP rose from 8% to 22%. This increase can be attributed to the enhanced productivity of Korean

firms, enabling them to compete with foreign firms in the global market, and an overall global

decrease in tariffs, facilitating exports to other countries. Connolly and Yi (2015) found that trade

policy accounts for 17 percent of productivity growth in the manufacturing sector, emphasizing

the critical role of imported capital and intermediate goods in this growth.

Sector-Specific Subsidy on Heavy Manufacturing Sector. Also, Korean government promoted

heavy manufacturing sector in the 1970s. Panel A in Figure 6 displays the tax rates on marginal

returns to capital over time. From 1973 to 1979, the tax rates were significantly lower in heavy

manufacturing compared to other sectors. This demonstrates that the government prioritized

heavy manufacturing sector over other sectors. Also, the government subsidized heavy manu-

facturing firms to adopt foreign technology in the same time period. On top of the adoption tax

credit which was discussed in the previous section, it subsidized other expenses including the

establishment of new factories or the acquisition of capital goods.

Panel B in Figure 6 illustrates the share of value added by the heavy manufacturing sector in

Korea and in other countries. The figure shows an increase in the share of heavy manufacturing
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Figure 6: Sector-specific Subsidy and Value Added Share

Notes: Panel A plots the tax rates on marginal returns to capital from Lane (2022). Panel B plots the share of value
added of heavy manufacturing sector in GDP across different countries.

from 6%, which was similar to that of Greece, to 14%, surpassing the share in the US. Lane (2022)

find that this temporary policy shifted South Korea’s comparative advantage towards heavy man-

ufacturing, also benefiting downstream sectors. Choi and Shim (2022b) find that through local

spillovers and complementarity, this temporary policy permanently shifted the economy towards

more industrialized one, with higher heavy manufacturing GDP shares. Liu (2019) theoretically

shows that the government has an incentive to prioritize subsidizing upstream sector because

distortions in upstream sector accumulate toward downstream sectors through input-output link-

ages. This suggests that the sector-specific industrial policy in South Korea have generated posi-

tive aggregate effects.

5 Conclusion

In this note, we investigate how international trade and appropriate policies can foster economic

development, facilitating a transition from a low-income to a high-income country. We commence

by reviewing the literature, which presents substantial evidence that openness to trade enhances

technological upgrading and productivity at the firm level, as observed in developing countries

liberalizing trade. Numerous studies indicate that competitive pressure from the global market

incentivizes firms to enhance their products or production processes. Yet, the effects are hetero-
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geneous across firms: firms lagging significantly behind foreign firms in terms of productivity re-

spond minimally, while technologically advanced firms exhibit a stronger response. This implies

that the benefits from foreign competition can materialize after a certain level of development.

Next, we concentrate on South Korea’s case, presenting stylized facts and outlining the policies

implemented by the government. South Korea transformed from a low-income to a high-income

country within 50 years, a phenomenon often referred to as the ”growth miracle” (Lucas, 1993).

As the country developed, it expanded its share in goods export and patents. Furthermore, the

comparative advantage gradually shifted towards the heavy manufacturing sector, as evidenced

by the changes in industry and export shares. That said, there has been a noticeable increase in

market and labor concentration over time.

The South Korean government implemented several key policies during this period of growth.

Initially, the technology policy focused on subsidizing the adoption of foreign technologies during

the early stages of development. As the country matured economically, this policy shifted from

subsidizing foreign technology adoption to fostering domestic innovation. Concurrently, the gov-

ernment consistently reduced import tariffs over time, further integrating the country into the

global economy. Another noteworthy strategy was the temporary subsidy provided to the heavy

manufacturing sector during the 1970s. We collate various studies demonstrating that these three

policies collectively played a significant role in driving South Korea’s economic miracle, avoiding

being trapped in middle-income levels.

References

Acemoglu, Daron, Philippe Aghion, and Fabrizio Zilibotti, “Distance to Frontier, Selection, and

Economic Growth,” Journal of the European Economic Association, 2006, 4 (1), 37–74.

Aghion, Philippe, Antonin Bergeaud, Matthieu Lequien, and Marc J Melitz, “The heteroge-

neous impact of market size on innovation: evidence from French firm-level exports,” Review of

Economics and Statistics, 2022, pp. 1–56.

, Christopher Harris, Peter Howitt, and John Vickers, “Competition, Imitation and Growth

with Step-by-Step Innovation,” The Review of Economic Studies, 2001, 68 (3), 467–492.

17



, Nick Bloom, Richard Blundell, Rachel Griffith, and Peter Howitt, “Competition and innova-

tion: An Inverted-U Relationship,” The Quarterly Journal of Economics, 2005, 120 (2), 701–728.

Akcigit, Ufuk, Sina T. Ates, and Giammario Impullitti, “Innovation and Trade Policy in a Glob-

alized World,” 2021. University of Chicago, mimeograph.

, , Josh Lerner, Richard R. Townsend, and Yulia Zhestkova, “Fencing off Silicon Valley:

Cross-Border Venture Capital and Technology Spillovers,” Journal of Monetary Economics, 2023.

forthcoming.

, , Sebnem Kalemli-Ozcan, and Carolina Villegas-Sanchez, “Foreign Direct Investment,

Market Concentration, and Business Dynamism,” 2023. mimeo.

Alvarez, Fernando E, Francisco J Buera, Robert E Lucas et al., “Idea Flows, Economic Growth,

and Trade,” NBER Working Paper, 2017.

Amiti, Mary and Amit K. Khandelwal, “Import Competition and Quality Upgrading,” The Review

of Economics and Statistics, 2013, 95 (2), 476–490.

Autor, David, David Dorn, Gordon H Hanson, Gary Pisano, and Pian Shu, “Foreign competition

and domestic innovation: Evidence from US patents,” American Economic Review: Insights, 2020,

2 (3), 357–374.

Bloom, Nicholas, Mirko Draca, and John Van Reenen, “Trade induced technical change? The

impact of Chinese imports on innovation, IT and productivity,” The Review of Economic Studies,

2016, 83 (1), 87–117.

Bloom, Nick, Rachel Griffith, and John Van Reenen, “Do R&D Tax Credits Work? Evidence from

a Panel of Countries 1979–1997,” Journal of Public Economics, 2002, 85 (1), 1–31.

Bolt, Jutta and Jan Luiten Van Zanden, “Maddison Style Estimates of the Evolution of the World

Economy. A New 2020 Update,” Maddison-Project Working Paper WP-15, University of Groningen,

Groningen, The Netherlands, 2020.

Buera, Francisco J and Ezra Oberfield, “The Global Diffusion of Ideas,” Econometrica, 2020, 88 (1),

83–114.

18



Burstein, Ariel and Marc J. Melitz, “Trade Liberalization and Firm Dynamics,” in Daron Ace-

moglu, Eddie Dekel, and Manuel Arellano, eds., Advances in Economics and Econometrics Tenth

World Congress. Applied Economics, Vol. 2, 2013, pp. 283–328.

Bustos, Paula, “Trade liberalization, exports, and technology upgrading: Evidence on the impact

of MERCOSUR on Argentinian firms,” American economic review, 2011, 101 (1), 304–340.

Cai, Jie, Nan Li, and Ana Maria Santacreu, “Knowledge Diffusion, Trade, and Innovation across

Countries and Sectors,” American Economic Journal: Macroeconomics, 2022, 14 (1), 104–45.

Cha, Myung Soo, Nak Nyeon Kim, Ki-Joo Park, and Yitaek Park, “Historical Statistics of Korea,”

Studies in Economic History, New York:[42] Springer Publishing, 2020.

Choe, Dae-Seung and Sang-Yeop Lee, “The Effect of Tax Credit on Corporate R&D Investment,”

in “Proceedings of the Korea Technology Innovation Society Conference” Korea Technology

Innovation Society 2012, pp. 85–98.

Choi, Jaedo and Andrei A Levchenko, “The Long-Term Effects of Industrial Policy,” NBER Work-

ing Paper, 2021.

and Younghun Shim, “From Adoption to Innovation: State-Dependent Technology Policy in

Developing Countries,” Working Paper, 2022.

and , “Technology Adoption and Late Industrialization,” Working Paper, 2022.

, Andrei A Levchenko, Dimitrije Ruzic, and Younghun Shim, “Superstars or Supervillains?

Large Firms in the South Korean Growth Miracle,” Working Paper, 2023.

Coe, David T and Elhanan Helpman, “International R&D Spillovers,” European Economic Review,

1995, 39 (5), 859–887.

, , and Alexander W Hoffmaister, “North-South R&D Spillovers,” The Economic Journal, 1997,

107 (440), 134–149.

Connolly, Michelle and Kei-Mu Yi, “How Much of South Korea’s Growth Miracle can be Ex-

plained by Trade Policy?,” American Economic Journal: Macroeconomics, 2015, 7 (4), 188–221.

19



De Souza, Gustavo, “The Labor Market Consequences of Appropriate Technology,” Working Pa-

per, 2021.

Eaton, Jonathan and Samuel Kortum, “International Technology Diffusion: Theory and Measure-

ment,” International Economic Review, 1999, 40 (3), 537–570.

and , “Trade in Capital Goods,” European Economic Review, 2001, 45 (7), 1195–1235.

Feenstra, Robert C, Robert E Lipsey, Haiyan Deng, Alyson Ma, and Hengyong Mo, “World trade

flows: 1962-2000,” 2005.

Fons-Rosen, Christian, Sebnem Kalemli-Ozcan, Bent E. Sorensen, Carolina Villegas-Sanchez,

and Vadym Volosovych, “Foreign Investment and Domestic Productivity: Identifying Knowl-

edge Spillovers and Competition Effects,” 2020. National Bureau of Economic Research 23643.

, , Bent E. Sørensen, Carolina Villegas-Sanchez, and Vadym Volosovych, “Quantifying Pro-

ductivity Gains from Foreign Investment,” Journal of International Economics, 2021, 131, 103456.

Gerschenkron, Alexander, Economic Backwards in Historical Perspective: A Book of Essays, Belknap

Press of Harvard University Press, 1962.

Gorodnichenko, Yuriy, Jan Svejnar, and Katherine Terrell, “Globalization and Innovation in

Emerging Markets,” American Economic Journal: Macroeconomics, 2010, 2 (2), 194–226.

Grossman, Gene M and Elhanan Helpman, “Trade, Knowledge Spillovers, and Growth,” Euro-

pean Economic Review, 1991, 35 (2-3), 517–526.

Hombert, Johan and Adrien Matray, “Can Innovation Help U.S. Manufacturing Firms Escape

Import Competition from China?,” The Journal of Finance, 2018, 73 (5), 2003–2039.

Howitt, Peter, “Endogenous growth and cross-country income differences,” American Economic

Review, 2000, 90 (4), 829–846.

Hsieh, Chang-Tai, Peter J. Klenow, and Ishan Nath, “A Global View of Creative Destruction,”

Journal of Political Economy Macroeconomics, 2023, 1 (2), 243–275.

Iacovone, Leonardo, Wolfgang Keller, and Ferdinand Rauch, “Innovation responses to import

competition,” Banco Mundial, Washington, DC, 2011.

20



Irwin, Douglas A., “The Rise and Fall of Import Substitution,” 2020. National Bureau of Economic

Research Working Paper 27919.

Keller, Wolfgang, “International Technology Diffusion,” Journal of Economic Literature, 2004, 42 (3),

752–782.

, “International Trade, Foreign Direct Investment, and Technology Spillovers,” in “Handbook

of the Economics of Innovation,” Vol. 2, Elsevier, 2010, pp. 793–829.

and Stephen R. Yeaple, “Multinational Enterprises, International Trade, and Productivity

Growth: Firm-Level Evidence from the United States,” The Review of Economics and Statistics,

2009, 91 (4), 821–831.

Kim, Minho, Munseob Lee, and Yongseok Shin, “The Plant-Level View of an Industrial policy:

The Korean Heavy Industry Drive of 1973,” NBER Working Paper, 2021.

König, Michael, Kjetil Storesletten, Zheng Song, and Fabrizio Zilibotti, “From Imitation to In-

novation: Where Is All That Chinese R&D Going?,” Econometrica, 2022, 90 (4), 1615–1654.

Lane, Nathan, “Manufacturing Revolutions: Industrial Policy and Industrialization in South Ko-

rea,” Working Paper, 2022.

Lind, Nelson and Natalia Ramondo, “Global Innovation and Knowledge Diffusion,” NBER Work-

ing Paper, 2022.

Liu, Ernest, “Industrial policies in production networks,” The Quarterly Journal of Economics, 2019,

134 (4), 1883–1948.

Lucas, Robert E., “Making a Miracle,” Econometrica, 1993, pp. 251–272.

Muendler, Marc-Andreas, “Trade, Technology, and Productivity: A Study of Brazilian Manufac-

turers, 1986-1998,” 2004. CESifo Working Paper Series 1148.

Pavcnik, Nina, “Trade liberalization, exit, and productivity improvements: Evidence from

Chilean plants,” The Review of Economic Studies, 2002, 69 (1), 245–276.

Perla, Jesse, Christopher Tonetti, and Michael E. Waugh, “Equilibrium Technology Diffusion,

Trade, and Growth,” American Economic Review, 2021, 111 (1), 73–128.

21



Rachapalli, Swapnika, “Learning between Buyers and Sellers Along the Global Value Chain,”

Working Paper, 2021.

Sampson, Thomas, “Technology Gaps, Trade, and Income,” American Economic Review, February

2023, 113 (2), 472–513.

Santacreu, Ana Maria, “Innovation, Diffusion, and Trade: Theory and Measurement,” Journal of

Monetary Economics, 2015, 75, 1–20.

, “Dynamic Gains from Trade Agreements with Intellectual Property Provisions,” Working Paper,

2022.

Shu, Pian and Claudia Steinwender, “The Impact of Trade Liberalization on Firm Productivity

and Innovation,” Innovation Policy and the Economy, 2019, 19, 39–68.

Zilibotti, Fabrizio, “Growing and Slowing Down Like China,” Journal of the European Economic

Association, 2017, 15 (5), 943–988.

22


	Introduction
	International Aspects of Economic Growth at the Firm Level
	Data
	Stylized Facts
	Growth Pattern of South Korea
	Government Policies in South Korea

	Conclusion

