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Abstract: Global challenges including overpopulation, climate change, and income inequality have
increased, and a demand for sustainability has emerged. Decision-making for sustainable devel-
opment is multifaceted and interlinked, owing to the diverse interests of different stakeholders
and political conflicts. Analysing a situation from all social, political, environmental, and economic
perspectives is necessary to achieve balanced growth and facilitate sustainable development. South
Korea was among the poorest countries following the Korean War; however, it has developed rapidly
since 1955. This growth was not limited to economic development alone, and the chronology of South
Korean development may serve as a reference for development in other countries. Here, we explore
the compressed growth of South Korea using a narrative approach and time-series, comparative,
and spatial analyses. Developmental indicators, along with the modern history of South Korea, are
introduced to explain the reasons for compressed growth. The development of the mid-latitude
region comprising 46 countries in this study, where nearly half of Earth’s population resides, was
compared with that of South Korea; results show that the developmental chronology of South Korea
can serve as a reference for national development in this region.

Keywords: compressed development; South Korea; reference analysis; mid-latitude region;
sustainable development

1. Introduction

Global challenges have become increasingly prevalent. Earth’s population is predicted
to reach 10 billion by the end of the century; climate change threatens the world with water,
food, and energy shortages, among other disasters; and income inequality has placed great
pressures upon society. All of these factors have the potential to create social and political
conflict in both developing and developed countries [1,2]. Additionally, the decision
making involved in sustainable development can be vague, complicated, open-ended, and
interlinked due to the various synergies, trade-offs, and uncertainties among economic,
social, environmental, and political facets [3-5].

To improve upon the current situation of the world, immediate and collective action
facilitating the creation of a sustainable future is needed. However, fundamental transfor-
mations are necessary to progress toward this goal, and we have only a few decades to
enact these changes. Considering the urgency associated with sustainable development,
the United Nations (UN) adopted the 2030 Agenda for Sustainable Development in 2015
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and called upon all nations to take immediate action [2]. The 17 Sustainable Development
Goals (SDGs) included in the UN agenda offer an opportunity to balance the different
aspects of sustainable development.

To ensure that issues of the past are not repeated, it is desirable to have a point of
reference for national development. Although developed Western countries can serve as
models for developing nations, many developed countries have long histories of develop-
ment exceeding two centuries. For instance, development of the United States, Germany,
France, and other Western European countries can be used as a good model, but since
their prosperity has been lasting for centuries there is centuries-wide, experience gap to
which developing countries cannot apply the model directly. Considering that urgent de-
velopment is required, such models are not applicable in the modern context of developing
countries. In contrast, South Korea, which is a developing country, is often cited as one of
the best models of compressed economic development because it has experienced rapid
changes within the last half century, despite some limitations including the development
by an authoritarian state and the polarisation of society [6,7]. Therefore, developing nations
can refer to the relatively recent development of South Korea.

After the Korean War ended in 1953, the entire Korean Peninsula was devastated,
and the Korean people had to rebuild the shattered post-war economy. South Korea was
among the poorest of ~120 nations in the UN at that time [8]. However, over 50 years,
South Korea experienced a significant increase in the gross domestic product (GDP),
rapid industrialisation, and rising urban populations [9-11]. There have also been great
improvements in literacy and higher education, as well as a significant increase in life
expectancy [12,13].

Most global citizens expect the world to develop sustainably and believe that a more
sustainable future is our final destination. The UN SDGs incorporate many issues of social,
economic, and environmental development. These goals consider nearly every aspect
of our lives and can be systematically categorised into several components, such as the
biosphere, society, and economy, as suggested by Rockstrom and Sukhdev [14]. To under-
stand sustainable development from various angles, an integrated and holistic approach
is required. This study introduces the development of South Korea from economic, envi-
ronmental, social, and political perspectives; the development status of countries in the
mid-latitude region (MLR) is then comparatively analysed from these perspectives.

2. Materials and Methods
2.1. Methodology

To analyse the current developmental status of MLR countries from economic, envi-
ronmental, social, and political perspectives, we developed a method that mainly consisted
of four components (Figure 1): narrative building, and time-series, comparative, and
map-based spatial analyses.
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Figure 1. Flow chart of the analytical approach used to determine the current developmental status
of MLR countries.

2.1.1. Narrative Description and Time-Series Analysis of the Developmental History of
South Korea

South Korea has a unique developmental history that may be used as a model for
developing countries where rapid and sustainable development is necessary. Moreover,
countries who seek such development face global externalities, complexity and interdepen-
dence such as climate change impacts and technological transformation, which require a
development in transition [15]. Systems transition seeks long-term transition goals to create
a new system for sustainable development [16]. In the case of socio-technical transition,
it takes a multi-level perspective considering the socio and cultural dynamics between
different stakeholders such as market, technology, policy and culture, which govern the
activities related to innovation and systems transition [17]. With this backdrop, to build a
narrative description, sustainable development could be referred to four sectors: economy;,
environment, society, and politics [3-5]. Therefore, the scope of the history could be nar-
rowed down into these sectors. Also, the chronology of the development of South Korea
was analysed with its history classified into several phases by decade.

The developmental history of South Korea was not only narratively described but
was also analysed using relevant indicators. As a system boundary for time-series analysis
is defined from building narrative description phase, indicators were collected based on
the narrative history and on a five-year basis. After, the availability and applicability of
the indicators were assessed for each time period to determine if they were suitable. The
indicators that were considered suitable were then classified into the four sectors. To view
the developmental trends in a time series, the indicators collected on a five-year basis were
rescaled via normalisation over the period from 1950 to 2015. For normalisation, min—-max
normalisation was selected. The results were plotted on a time-series graph and the actual
minimum and maximum values of each indicator were indicated on the graph.

2.1.2. Comparative Analysis via Referencing South Korean Development in 2015

To estimate the current development status in terms of the economies, societies, envi-
ronments, and politics of 46 MLR countries, the South Korean indicators were aggregated
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by averaging the normalised indicators for each sector, thereby providing a reference for
the MLR countries. Next, the indicator values in the year 2015 for the MLR countries were
normalised using the maximum and minimum values of the South Korean indicators and
were then averaged for each sector. The year 2015 was used as the most recently analysed
year because the developmental history of South Korea was analysed on a five-year basis.
For indicators with negative connotations, their values were shown to be negative. The
averaged values were then displayed as points in a radial graph of each sector for numerical
analysis. If a value was >1.5 or less than —1.5, it was considered to 1.5 or —1.5, respectively.
Based on the points that represent the past status of South Korea, the current status of the
MLR countries could be estimated.

2.1.3. Latitudinal Map Comparison

For spatial analysis, MLR countries were classified into five levels using natural
breaks [18]. This method minimises the sum of the variance within a class and maximises
the variance among different classes, such that the values will be naturally placed into
meaningful groups. The five levels were classified into the categories of role model, good,
moderate, low, and alarming. The countries at the role-model level were those that had
the ability to assist countries at lower levels, while the countries at the alarming level were
those that need technological and financial support from other countries.

2.2. Materials

For our analyses, a total of 18 indicators were used in this study (Table 1). They were
collected to represent four sectors of development, specifically: economic, environmental,
social, and political development.

Table 1. Indicators used in developmental analyses.

Sector Indicator Unit Source
Air transport (registered) - World Bank
Economic Electric power consumption kWh per capita World Bank
development Employment-to-population ratio Y% International Labour Organisation
GDP Current billion USD World Bank
PMj 5 air pollution, mean annual ug Jm? World Bank
exposure
Biodiversity - Clio
Environmental CO,; emissions kt World Bank
development Electricity production from
renewable sources, excluding % of total World Bank
hydroelectricity
Forest area % of land World Bank
Average years of education year(s) Clio
HDI ) United Nations Development
Programme
Social Percentage of ;flssembl.ywor.nfzn % World Bank
development Educational 11.1e.quahty Gini % Clio
coefficient
Life expectancy year(s) World Bank
. o UN Department of Social and
Urban population % of total Economic Affairs
Political CPI - Transparency International
LDI - V-Dem
development

Military expenditure % of GDP SIPRI
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2.2.1. Economic Indicators

To analyse economic development, four indicators were used: airport transport (regis-
tered), electric power consumption, employment-to-population ratio, and GDP. Registered
airport transport indicates the worldwide departures of registered carriers. These include
domestic take-offs and take-offs abroad for an air carrier that is registered in the speci-
fied country [19]. Expansion of air transportation ensures improved access towards the
market, enhancing national and international trade and exchange, which is critical in the
open global economy [20,21]. Electric power consumption measures the productions of
power plants, as well as that of combined heat and power plants, minus transmission,
distribution, and transformation losses, in addition to the electric power consumed by
heat and power plants [22]. Solid connection of economic prosperity and electricity con-
sumption is axiomatic [23,24]. Even though decoupling of economic growth and electricity
consumption is desired under the sustainable development regime and already occurs in a
few developed countries [25], the relation of the two is still in effect to use consumption
of electricity as a measure of economic growth in most counties of this study [23]. The
employment-to-population ratio is the proportion of a country’s working-age population
that is employed [26]. A high percentage indicates that a large proportion of a country
is employed, while a low percentage indicates that a large portion of population is not
directly involved in market-related activities because they are either unemployed or out
of the labour force. The GDP at the purchaser’s prices is the sum of the gross value con-
tributed by all residential producers to the economy plus any product taxes and minus
any subsidies that are not included in the values of the products [27]. Despite the referred
limitations of GDP as a sustainable development indicator [28], it was considered that
it could represent the economic growth of the countries when it is complemented with
other environmental, social and political indicators in this study. In this study, the data are
presented in current US dollars (USD), wherein the dollar amounts for GDP are converted
from domestic currencies using single-year official exchange rates.

2.2.2. Environmental Indicators

To analyse environmental development, five indicators were used: PM; 5 air pollution
(mean annual exposure), biodiversity, CO, emissions, electricity production from renew-
able sources (excluding hydroelectricity), and forest area. The mean annual exposure of
PM, 5 air pollution is the average level of exposure of a nation’s population to concentra-
tions of suspended particles measuring less than 2.5 pm in aerodynamic diameter. These
particles are capable of penetrating deep into the respiratory tract and may cause severe
health issues [29]. Exposure is calculated by weighing the mean annual concentrations
of PMj; 5 by the population in both urban and rural areas. The biodiversity indicator that
was developed by Klein Goldewijk et al. [30] represents an estimation of the remaining
biodiversity or naturalness within a country. It is based on the GLOBIO3 approach and
is represented by the mean species abundance (MSA) indicator, which can be used to
demonstrate the integrity and intactness of biodiversity. It can be considered a proxy for
the United Nations Convention on Biological Diversity (UNCBD) indicator for trends in
the abundance of species [31,32]. CO, emissions are those stemming from the burning of
fossil fuels and industrial processes. In this study, the dataset from the World Bank, based
on the concept that anthropogenic carbon dioxide emissions result primarily from fossil
fuel combustion and cement manufacturing, is used [33]. The data Electricity production
from renewable sources (excluding hydroelectricity) is the percentage of electricity pro-
duced from renewables, including geothermal, solar, tidal, wind, biomass, and biofuel
resources [34]. As rapid climate change is highly attributed to conventional fossil fuel
combustion, energy transition to renewable sources is a key component in cutting anthro-
pogenic emission. The forest area is the percentage of land under natural or planted stands
of trees that are at least 5 m in situ, whether productive or not. It excludes tree stands in
agricultural production systems and trees in urban parks and gardens [35].
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2.2.3. Social Indicators

To analyse social development, six indicators were used: the average number of years
of education, the Human Development Index (HDI), percentage of assemblywomen, educa-
tional inequality Gini coefficient, life expectancy, and urban population. The average years
of education is the average number of years of education for people aged 15 years and older.
Most of these data was derived from census data or previous studies by van Leeuwen and
van Leeuwen-Li (2013) [36]. The HDI is a statistical measurement of achievements across
three dimensions of human development: a long and healthy life, access to knowledge, and
a decent standard of living [37]. The percentage of assemblywomen depicts the percentage
of parliamentary seats in a single or lower chamber that are held by women [38,39]. It is cal-
culated by dividing the current number of women by the current number of parliamentary
members. The educational inequality Gini coefficient is the inequality of the distribution
of education for the total population aged 15 years and older and was developed by van
Leeuwen and van Leeuwen-Li (2013) [40]. Life expectancy at birth indicates the number
of years a new-born infant would live if prevailing patterns of mortality at the time of its
birth were to remain the same throughout its lifetime. Concentration of social, economic,
and political resources in cities with urbanization brings innovative outputs, as economies
of scale for urban infrastructure is enacted [41]. Urban population is the percentage of
the total population living in urban area [42]. The definition of “urban” differed for each
country; therefore, the definitions provided by the national statistical offices for carrying
out the latest available census were used for UNDESA of which we used the data.

2.2.4. Political Indicators

To analyse political development, three indicators were used: Corruption Perceptions
Index (CPI), Liberal Democracy Index (LDI), and military expenditures. The CPI measures
the perceived levels of public sector corruption according to experts and businesspeople.
It uses a scale from 0-100, where 0 is highly corrupt and 100 is very incorrupt [43]. The
CPI draws upon 13 types of data, including bribery, diversion of public funds, use of
public office for private gain, nepotism in civil service, and state capture. The LDI that was
developed by Varieties of Democracy (V-Dem) is measured as the existence of electoral
democracy in combination with three additional components: the rule of law ensuring
respect for civil liberties, as well as constraints on the executive power by the judiciary and
the legislature [44,45]. The military expenditure indicator was developed by the Stockholm
International Peace Research Institute (SIPRI), and is the percentage of military expendi-
tures that includes all current and capital expenditures on the armed forces with respect to
the GDP [46]. From massive empirical studies, democratic society pursues peace, freedom,
and prosperity, which appears to have a negative effect on military spending [47,48]. Level
of democracy as a metric of political development could be gauged from the amount of
military expenditures.

2.3. Study Area

The MLR, broadly defined as the region between the 30° and 60° parallels, is approxi-
mately 6700 km wide and is of critical concern with respect to many socioeconomic and
environmental issues. This region contains approximately half of the global population and
accounts for a large fraction of global economic activities [49-57]. In this study, 46 countries
(Afghanistan, Albania, Algeria, Armenia, Azerbaijan, Bhutan, Bosnia and Herzegovina,
Bulgaria, China, Croatia, Cyprus, Egypt, France, Georgia, Greece, Iran, Iraq, Israel, Italy,
Japan, Jordan, Kazakhstan, Kuwait, Kyrgyzstan, Lebanon, Macedonia, Malta, Mongolia,
Montenegro, Morocco, Nepal, North Korea, Pakistan, Portugal, Romania, Saudi Arabia,
Serbia, South Korea, Spain, Syria, Tajikistan, Tunisia, Turkey, Turkmenistan, the United
States, and Uzbekistan) were designated as MLRs by limiting the scope between the 28°
and 48° parallels, wherein most of the world’s development, environmental issues, and
poverty-related problems occur (Figure 2). Notably, there are two MLRs—one located in
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the Northern Hemisphere and the other in the Southern Hemisphere. However, we limited
the definition of the MLR to the Northern Hemisphere in this study.

id- T il o 2,000 km
[ Mid-Latitude Region {MLR} Countries % ==

e e~ 0

Figure 2. Study area of MLR countries.

3. Results
3.1. Developmental History of South Korea
3.1.1. Economic Development of South Korea

The Korean War spanning 1950-1953 left both Koreas devastated and poor. Millions
of people within these countries were jobless and homeless. To recover from the war,
North Korea and South Korea embarked upon completely different development paths.
Although both countries had to begin anew, a tremendous difference can be observed after
~50 years between the economies of these two countries. Less development and greater
food shortages can be seen in North Korea, while South Korea developed rapidly.

Following the Korean War, South Korea was among the poorest countries in the world,
as the GDP per capita was only 64 USD in 1955 [58]. Although the South Korean govern-
ment began to plan for economic development, the government alone was not capable
of funding this development. A considerable amount of aid was provided by developed
countries and the UN [59,60]. In particular, South Korea received economic funding in
exchange for sending nurses and miners as economic migrants to West Germany; these peo-
ple were then known as ‘Gastarbeiter” (guest workers) [61,62]. Their contributions aided
in the modernisation of South Korea’s economy, as they contributed to the foundations of
industrial development.

In the 1960s, light industries, such as textiles, cement, and fertilisers, were formed
via the economic support from donor countries. Following this, South Korea began a
community-based movement called the ‘New Village Movement’ (Saemaul Undong) to
revitalise South Korea’s rural communities in the 1970s. Government funding was used
to clear the debts of thousands of farmers and fishermen, to instill new and improved
attitudes among the populace, and to develop the skills needed for economic growth. The
living conditions in villages were improved by modernising rural areas with new houses
and machinery that replaced a large amount of strenuous manual labour. This not only
greatly increased the economic productivity and standards of living for people living in
these rural areas, but also reduced the socio-economic differences between urban and rural
communities [63]. Additionally, in the 1970s, South Korea investigated the use of heavy
and chemical industries, including the steel, shipbuilding, automobile, semiconductor, and
high-tech industries [64,65]. Subsequently, South Korea began to shift from a predominantly
agricultural nation to possessing a more diverse and industrialised economy. Based on
such rapid economic growth and governmental efforts, South Korea succeeded in joining
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the Organisation for Economic Co-operation and Development (OECD) in 1996. However,
the nation faced challenges during the Korean Financial Crisis of 1997, and a credit-freeze
was triggered by heavy foreign borrowing from South Korean banks. South Korea declared
a moratorium on loan payments to its external creditors and requested assistance from the
International Monetary Fund (IMF). To support South Korea, the IMF promised to help it
reach greater financial liquidity. The government, companies, and citizens fully cooperated,
even though some of the imposed conditions were difficult to accept and implement. The
entire nation shared the burden of this crisis. The South Korean people united together and
overcame these challenges through the Gold Collection Movement, which was a public
campaign wherein South Koreans donated billions of dollars” worth of gold jewelry to
decrease the debt of the nation to the IMF [66]. Overall, the sacrifices made by the citizens
of South Korea saved the economy when it was in jeopardy.

Based on a stepwise developmental scheme, the service and information industries of
South Korea have become globally competitive. From the light, heavy, and manufacturing
industries, to the service and information industries, the GDP per capita of South Korea
grew from only 64 USD in 1955 to 31,370 USD in 2018 [58]. Additionally, the GDP was
3958 million USD in 1960, which increased to 1,530,751 million USD in 2017, thereby making
it the 12th largest economy in the world after Russia and ahead of Australia [27]. South
Korea has achieved phenomenal economic modernisation through stepwise developmental
phases, and it is the only country that has transformed from an aid recipient into a donor
country [67]. In 2018, South Korea was the 15th largest official development assistance
(ODA) contributor among 35 OECD countries [68].

To view the trends of the economic development of South Korea in this study, the
GDP, electric power consumption, air transportation, and employment rate were used as
indicators (Figure 3). Most of these indicators showed substantially increasing trends.

Air transport (registered)
Maximum value: 448,037
Minimum value: 16,000

Electric power consumption
Maximum value: 9,716.13
Minimum value: 501.72

Employment to population
Maximum value: 60.66
Minimum value: 54.34

GDP (Current billion USD)
Maximum value: 1,382.76
Minimum value: 3.12

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

Air transport (registered) # Electric power consumption ® Employment to population % GDP (Current billion USD)

Figure 3. Development of South Korea normalised with the minima and maxima presented in the legends for economic
development from 1950 to 2015.

3.1.2. Environmental Development of South Korea

The excess cutting and exploitation of trees during and after Japanese occupation (1910-1945),
as well as during the Korean War (1950-1953), depleted the forests of South Korea [69,70]. Despite
these deteriorated conditions, the government planned and implemented the National
Reforestation Programme, in which the entire nation actively participated to rehabilitate
degraded forests from the early 1970s to the late 1990s. The success of this programme
was attributed to the well-planned, government-initiated policies, as well as the voluntary
participation of the public [63]. Over 30 years, more than 10 billion trees were planted
to increase the green area of South Korea and restore forest ecosystems [71]. As a result,
stocked forest-lands increased from 73,000,000 m? to 925,000,000 m? between 1972 and 2015;
currently, ~64% of the country’s landscape is covered by forests [72-75]. This is regarded as
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an unprecedented reforestation programme for a developing country, and in many ways, it
provides a model for countries seeking rapid reforestation [69,70,76,77].

Along with increasing forests in the country, public interest in environment also im-
proved. According to a national survey on public attitudes on environmental preservation,
public interest in environmental issues was 82.4% in 1995, 88.8% in 2000, 82.3% in 2003, and
79.0% in 2008, which then increased to 91.8% in 2013 [78]. A survey by Lodge and Vogel
(1987), along with national environmental awareness surveys, have shown that the South
Korean people take environmental problems very seriously [79]. However, it is generally
not thought that these are the most important issues currently facing the nation, and there
is still a lack of will to pay more toward environmental protection [80,81]. According to
a survey from the Korea Environment Institute (KEI) conducted in 2017, the population
of South Korea responded that unemployment (37.9%) should be the top priority of the
government, followed by commodity prices (24.1%), welfare and health (9.4%), and the
environment and pollution (7.7%) [80].

However, the development of energy-intensive heavy and chemical industries has
resulted in significant energy consumption and greenhouse gas (GHG) emissions. Since
the 1960s, South Korea’s GHG emissions and economic growth have increased propor-
tionally. South Korea emitted approximately 587,156.373 kilotons of CO; in 2014, thereby
making it the 9th largest CO, emitter among 217 countries [82]. This also resulted in other
negative externalities, including air and water pollution. The government expanded its
environmental policies and facilities, and national environmental policies from the 1990s
improved the air quality of South Korea by substantially decreasing the sulfur dioxide
(SO,) and carbon monoxide (CO) contents [83]. The SO, and the CO concentration of Seoul
decreased significantly. The SO, concentration of Seoul was 0.084 ppm in 1978, 0.094 in
1981, 0.056 ppm in 1989, which had decreased to 0.005 ppm by 2017. The CO concentration
of Seoul was 3.2 ppm in 1989, and had decreased to 0.5 ppm by 2017 [83-85]. However,
further improvements in air quality must still be attained.

Not only did GHG emissions increase, but so too did the exposure to particulate
matter (PM). The South Korean people are at high risk for PM exposure, which can cause
the premature deaths of millions of people per year via inhalation, as it penetrates deep
into the lungs and cardiovascular system [86,87]. The emissions of PM, 5 (data available
from 2011) and PM; (data available from 1999) showed increasing trends from 2011-2016
and 1999-2016, respectively [85]. While the PM;y concentration in 2017 (45 ug/ m?) had
decreased dramatically compared to that in 1997 (62 pg/m?) and air pollution may also
originate from surrounding countries, South Korea ranked 108th in terms of annual mean
ambient PM2 5.

Considering the developmental standards obtained from the KEI survey, 37% of par-
ticipants stated that the government should assign the same weights to the economic,
environmental, and social sectors in terms of development, rather than focus on only one
sector (economy: 25.5%, environment: 20.0%, society: 14.8%). These responses demon-
strated the willingness of the South Korean people to support sustainable development [84].

To analyse trends in the environmental development of South Korea, the CO, emis-
sions, percentage of forested area, biodiversity, PM; 5 concentrations, and electricity pro-
duction from renewable sources were selected as indicators (Figure 4). Most of these
indicators displayed increasing trends; although the percentage of forested area decreased,
there was not a large difference between the overall minimum and maximum values.
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Figure 4. Development of South Korea normalised with the minima and maxima presented in the legends for environmental
development from 1950 to 2015.

3.1.3. Social Development of South Korea

From the 1960s to the 1990s, South Korea underwent a period of rapid urbanisation
that occurred simultaneously with industrialisation [88,89]. In 1990, the suburbs began to
grow as the extent of the transportation infrastructure increased and the use of automobiles
increased substantially. The proportion of the total population in urban regions in 1960
was 27.71%, which had increased to 81.50% by 2017 [42]. Urbanisation may lead to a high
literacy rate as there are more opportunities for education in urban areas than in rural areas.

A high literacy rate is a key element of social development because it can help reduce
poverty, raise the standard of living, and increase self-efficacy and social participation [90,91].
The South Korean government states in its Constitution that primary education is com-
pulsory, but due to the Korean War, this stipulation was postponed during that time.
However, as soon as the war ended, the government enforced compulsory education with
the Six-Year Plan for Completion of Compulsory Education from 1954-1959 to raise the
primary school enrolment rate from 70% to 96%. Owing to strong law enforcement from
the government and a belief that only education could provide the means necessary for
overcoming poverty, compulsory education was made universal and the enrolment rate
had reached 96.4% by 1959 [92].

Also, the post-war government understood that a skilled workforce can adapt to
changing market demands, thereby allowing the nation to benefit from innovation and
investments in new technologies, clean energy, the environment, public health, and infras-
tructure [93]. The education sector expanded sequentially from primary to secondary, to
vocational, and then to tertiary. Owing to the expansion of the economy and the spread
of modern education, an increasingly educated middle class has emerged. Additionally,
there was increase in the demand for tertiary education in response to increasing industrial
demands for advanced and competitive technicians and engineers in the late 1970s. This
resulted in a significant contribution toward supplying educated and skilled workers to the
labour market, and thereby contributed to South Korea’s economic growth and social mo-
bility [94]. Moreover, higher education enabled the population to become more politically
involved and encouraged democratic participation, which contributed to the transition
from an autocracy to a democracy [95]. South Korea ranked third in terms of the gross
enrolment ratio for tertiary school in 2015 [96].

However, socio-economic inequality has consistently increased since the 1960s be-
cause the economic growth has often been led by a small group of elites and conglomerates
through governmental assistance [97]. Additionally, the economic structure and patriar-
chal culture reduced the educational and career opportunities of South Korean women in
various fields [98]. The low education rate of women paralleled their low economic partici-
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pation and average wages. In 1963, the participation rate of women was approximately
half that of men (37%), and in 1975, women received only ~42.2% of the average wage
that men received [99,100]. During the 1960s and 1980s, the government implemented
a female-targeted family planning policy to control population growth and increase the
female labour supply [101]. This policy was successful in terms of reaching its goals. In
2018, the economic participation rate of women was 52.9% and women received 66.6% of
the average wage of men [102,103]. However, even with the enactment of the Equal Em-
ployment Act in 1987 and the revision of the Act into the Equal Employment Opportunity
and Work-Family Balance Assistance Act in 2007, which prohibited discrimination against
female workers, pronounced gender inequality in South Korea continues. South Korea
had the largest gender wage gap of all OECD countries from 1992 to 2017, and the female
labour force was below the OECD average from 1990 to 2015 [104,105].

Women have consistently campaigned for complete legal and social equality and have
actively participated in both the economy and politics. The hoju system, introduced in 1953,
was a family register system wherein a male head-of-the-family was required and all family
members were registered under this male. Women fought against this system and it was
finally abolished in 2008 [106]. Additionally, an improvement in the political representation
of women was achieved through the adoption of a gender quota system in politics in
2000. Under this quota system, at least 30% of all candidates must be female, allowing for
proportional representation in general elections [107]. Since 2004, women candidates must
be nominated for over 50% of the proportional representation at the National Assembly.
As a result, the percentage of assemblywomen has increased from 5.9% in 2000 to 17% in
2016 [108]. This has also led to policy changes and improvements in gender equality at the
political level.

Also, the rapid economic growth of the 1970s and the 1980s contributed to the ex-
tension of public health insurance coverage in South Korea. After the Medical Insurance
Act was established in 1963, South Korea introduced public medical insurance, Medical
Aid Program (MAP), for the low-income population and those working in companies
with 500 employees or more [109,110]. In 1981, a pilot project for self-employed medical
insurance was implemented in three rural areas, and it was gradually expanded until it
covered employees working in companies with as few as 5 employees in 1988. Medical
insurance was expanded to cover the self-employed in urban areas in 1989, except for
beneficiaries of MAPD, thereby covering the entire nation and achieving universal healthcare
coverage. Since 2000, medical insurance has been integrated into the National Health
Insurance (NHI). The NHI covered 97% of the population in 2015, while the remaining
3% were covered by MAP [110]. Although South Korea has achieved universal healthcare
coverage for its total population, it still falls short in terms of health expenditures as a
percentage of GDP, which is lower than the OECD average. However, its rate of increase
in this respect is one of the highest among OECD countries [111]. In accordance with
the expansion of medical insurance, life expectancy has increased and birth rates have
decreased. In 1960, the life expectancy of a South Korean citizen was 53.00, while it was
62.16 in 1970, 75.91 in 2000, and 82.63 in 2017 [112].

There are various methods and perspectives that may be used to analyse the social
development of a country. The available dataset was used to evaluate the trends of South
Korea’s social development. We found increases in the urban population (as a percentage
of the total population), life expectancy, average number of years of education, percentage
of assemblywomen, and the Human Development Index (HDI), and a decrease in the
educational inequality Gini coefficient (Figure 5). All indicators showed a positive trend
over the decades.
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Figure 5. Development of South Korea normalised with the minima and maxima presented in the legends for social
development from 1950 to 2015.

3.1.4. Political Development of South Korea

Development cannot be discussed without considering politics because they deter-
mine the social atmosphere and economic foundations of a country. Since the establishment
of the First Republic in 1948, presidential elections have taken place ~20 times in South
Korea. Prior to the Presidential Election Act of 1987, elections were indirect [113]. The
political administrations following the Korean War were often unproductive, incompetent,
and corrupt [114,115]. Moreover, military and authoritarian governments have also ex-
isted [116]. Riots and protests formed to overturn the despotic regime and assert civilian
rule in 1987. The South Korean people yearned for real democracy and requested direct
elections, democratic reforms, and the resignation of the authoritarian government. Wary
of the international reputation that South Korea may have before the start of the 1988
Olympic Games, the protesters’ requests were accepted. The constitution was amended to
include further democratic reforms, and direct elections have since taken place in five-year
terms [117,118]. However, South Koreans have still struggled with corrupt governments
since these reforms. For example, a series of protests, known as the “Candlelight Struggle”,
occurred from November of 2016 to March of 2017 in response to government corruption
and the protesters called for the resignation of the president. Triggered by this grassroots
movement, the president was subsequently impeached [119,120].

Korea remains a divided country that is still at war, having only signed an armistice and
not a peace treaty such that hostilities truly ceased at the end of the Korean War [121,122]. This
war has been referred to as the “Forgotten War”. Today, the two Koreas are largely building
peaceful relationships, although conflicts and tensions still exist between them [122-124].

To analyse the trends of South Korean political development, we used the military
expenditure (as a percentage of the GDP), Liberal Democracy Index (LDI), and Corruption
Perceptions Index (CPI) as indicators. The military expenditure showed decreasing trends
over the examined decades, while the LDI increased. The current value of the CPI has
increased tremendously when compared to the 1990s (Figure 6). It is therefore assumed
that the South Korean people are aware of corruption within their government and strive
for a transparent and incorrupt government.
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Figure 6. Development of South Korea normalised with the minima and maxima presented in the legends for political
development from 1950 to 2015.

3.2. Comparison of Development among MLR Countries as of 2015

The developments of 46 MLR countries were numerically analysed and compared
from economic, environmental, social, and political perspectives. The normalised values of
the South Korean indicators that depict the previous status of the country were averaged
at five-year intervals for each sector for the purpose of aggregation (Figure 7). Considering
the indicators with negative connotations, including the values of CO, emissions, PM; 5
concentrations, educational inequality Gini coefficient, and military expenditure (as a
percentage of the GDP), their values were made negative. As a result, the economic and
political status of South Korea showed consistently increasing trends, while the social
status indicated an overall increasing trend. The environmental status showed a negative
trend for much of the study period, but an increasing trend was noted from 2005 onward.
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Figure 7. Development of South Korea normalised with the minima and maxima presented in the legends for overall
developmental trends from 1950 to 2015.

When we numerically compared the values of the MLR countries, most depicting
economic development were concentrated between 0 and 0.5, which was also shown
from the 1960s to 1990s for South Korean economic development (Figure 8, Table 2). The
economic status of the MLR countries was the highest for the United States, followed by
China and Japan, while it was the lowest for Bosnia and Herzegovina, followed by Iran
and Macedonia. The current economic situations for most MLR countries are worse than
in South Korea, except for the United States, China, Japan, and Kuwait.
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Figure 8. Comparisons of national development as of 2015 among MLR countries.

Table 2. Country abbreviations.

Abbreviation Country Abbreviation Country
Afghanistan AFG South Korea KOR
Albania ALB Kuwait KWT
Algeria DZA Kyrgyzstan KGZ
Armenia ARM Lebanon LBN
Azerbaijan AZE Macedonia MKD
Bhutan BTN Malta MLT
Bosnia aI.Id BIH Mongolia MNG

Herzegovina

Bulgaria BGR Montenegro MNE
China CHN Morocco MAR
Croatia HRV Nepal NPL
Cyprus cYp Pakistan PAK
Egypt EGY Portugal PRT
France FRA Romania ROU
Georgia GEO Saudi Arabia SAU

Greece GRC Serbia SRB
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Table 2. Cont.

Abbreviation Country Abbreviation Country

Iran IRN Spain ESP

Iraq IRQ Syria SYR
Israel ISR Tajikistan TJIK
Italy ITA Tunisia TUN
Japan JPN Turkey TUR
Jordan JOR Turkmenistan TKM
Kazakhstan KAZ United States USA
North Korea PRK Uzbekistan UZB

Most of the values demonstrating environmental development were concentrated
below —1.5, which indicates that the current environmental status of MLR countries is
below the lowest status shown in the documented history of South Korean environmental
development. The environmental status was the highest for Portugal, followed by Japan
and Spain, while it was the lowest for Saudi Arabia, followed by Egypt and Nepal. The
current environmental situations of most MLR countries are worse than in South Korea,
except for Portugal, Japan, Spain, Italy, Montenegro, and Bhutan.

Most values for social development were situated between 0.5 and 1.0, the same range
that can be seen between 1980 and 2010 for South Korean social development. The social
status was the highest for Spain, followed by Israel and France, while it was the lowest for
Bhutan, followed by Afghanistan and Pakistan. The current social situations of most MLR
countries were worse than in South Korea, except for Spain, Israel, France, Italy, the United
States, and Japan.

Values depicting political development were evenly distributed, thereby demonstrat-
ing that the political situations of MLR countries are diverse. The political status was at the
highest for Japan, followed by the United States and France, while it was the lowest for
North Korea, followed by Syria and Turkmenistan. The current political situations of most
MLR countries were worse than South Korea, except for Japan, the United States, France,
Portugal, Malta, Cyprus, Spain, Bhutan, and Croatia.

3.3. Comparative Latitudinal Maps of Development among MLR Countries as of 2015

The developmental status of 46 MLR countries was spatially analysed using the
natural breaks [18] method, and was compared from economic, environmental, social, and
political perspectives (Figure 9a). It was demonstrated that the economic status of the
United States and China are at the role-model level. The environmental status was at the
role-model or good level across Europe, North America, and East Asia, excluding China;
meanwhile, social status was at the role-model or good level in Europe, the United States,
South Korea, and Japan, and the political statuses of Europe, the United States, and Japan
were at the role-model or good level. Additionally, a clear differentiation between South
Korea and North Korea was observed in terms of political status. The results showed that
Central Asia was mostly at a low level of development in this regard, demonstrating the
need to improve economic and social conditions in this region. Moreover, both Central
Asia and East Asia demonstrated low and alarming levels of environmental and political
development, revealing the need for significant improvements. By analysing the status
of each sector, the average status was calculated, which showed that Central Asia has the
most room for improvement among the MLR countries (Figure 9b).
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Figure 9. (a) Developmental status of MLR countries according to: (upper left) economic, (upper right) environmental,
(lower left) social, and (lower right) political perspectives. (b) Average developmental status of MLR countries.

4. Discussion

Sustainable development is necessary to ensure a better future, while rapid economic
development often exhibits a trade-off relationship with environmental, social, and po-
litical sectors. The decision making that is involved in sustainable development can be
complex, multifaceted, and difficult, principally because of the interests of different stake-
holders and political agendas [3-5]. The consideration of all social, political, environmental,
and economic perspectives is necessary to achieve a balanced growth that will permit
sustainable development. Moreover, all aspects of development are correlated with one
another. For example, Friedman (2006) noted that economic growth frequently fosters
greater opportunities, tolerance of diversity, social mobility, commitment to fairness, and
dedication to democracy [125].

This study is expected to contribute to the achievement of the UN SDGs using modern
South Korean history as a reference for sustainable development, as distinct developmental
paradigms in South Korean history were identified from the analysis in this study. Al-
though South Korea is one of the 37 OECD countries and is a member of the Group of
20 (G20), it is still a developing country, and there are many improvements that may still
be enacted [9-11]. However, South Korea recognises that it must also act to decrease the
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disparities between developing and developed countries because it has previously received
aid, which permitted its rapid development [126].

While there are limitations of South Korea being a complete developing model, it
was identified that the time-series analysis and the comparison analysis of the study can
be utilized for development of developing and emerging countries as the analyses were
quantitative. Although rapid economic development can have trade-offs with other sectors,
South Korea’s developmental trends show that there is a consistently positive relationship
between economic, social, and political development; additionally, the environmental
development of South Korea revealed a dramatic change toward improvement since 2005.
The results demonstrated that there is a potential to develop quantification of historic
analyses which can help the countries to identify the national status of development. By
considering the developmental chronology of this nation as a model, the current develop-
mental stages of MLR countries were identified, and this analysis permits us to begin a
discourse to understand the needs of developing countries with which they might improve,
encourage immediate action toward sustainable development, as well as identify good and
bad practices, while striving to create a more sustainable world. The indicators used in
this study are controllable, and therefore, may be improved with respect to the actions of a
country and the creation of policies for development. Moreover, a specific strategy for tech-
nological advances and financing should be established in a future study via an exhaustive
review of the needs of each country, as well as through international cooperation, which
will allow for the achievement of global sustainable development.

This study faces some limitations. The required data were not always readily avail-
able, and the available indicators were only used for analysing the development of MLR
countries. If there were missing values for the year 2015 among the required indicators,
the values from the year 2010 were substituted, as the data from all the indicators were
obtained at five-year intervals. Among the 18 indicators, five (CO, emissions (kt), biodiver-
sity, educational inequality Gini coefficient, the average number of years of education, and
electric power consumption) required this substitution. If an indicator was not available
for either 2010 or 2015, it was excluded when obtaining an average for the various sectors.
However, future studies are recommended to incorporate more indicators for the analysis
to ensure the results and apply them for sustainable development. In addition, an extension
of the study area to the Southern Hemisphere is needed for further application of the results
of the study.

Although South Korea has demonstrated a tremendous capability for development up
until now, the observed trends may not continue. South Korea has been facing many chal-
lenges, such as the slowing of its economic growth, the rapid ageing of its population [127],
and the polarisation of society in terms of region and income. These challenges accelerate
the expansion of economic, cultural, and social gaps [128]. Therefore, South Korea must
overcome this new set of challenges; a new solution for achieving rapid progress is required.
Furthermore, the general conditions and situations of MLR countries may differ vastly.
Therefore, sustainable development should be specific to the context of each country’s
conditions and current situations.

5. Conclusions

We aimed to suggest the compressed development of South Korea as a reference
model for developing countries because it can serve as an option to reach sustainability in
a short period and global issues should be solved urgently given the limited timeline. We
conducted time-series, comparative, and map-based spatial analyses for MLR countries,
wherein a large fraction of the global population resides and many socioeconomic and
environmental concerns are present. To achieve this, 18 indicators were numerically
and spatially analysed to quantitatively estimate the development of South Korea from
economic, social, environmental, and political perspectives. As a result, the economic
and political status of South Korea showed constantly increasing trends, while the social
status indicated an overall increasing trend. Although the environmental status of South



Sustainability 2021, 13, 1905 18 of 22

Korea initially demonstrated a negative trend, an increasing trend was observed beginning
in 2005. It was revealed that the social and political sectors had a constantly positive
relationship with economic development in South Korea, and the environmental sector
underwent a dramatically positive change in 2005.

Indicators for the year 2015 for 46 MLR countries were analysed with reference to
the development of South Korea. From these analyses, distinct developmental paradigms
in South Korean history were identified that could be used to identify the current devel-
opmental status of MLR countries. Additionally, the developmental status of 46 MLR
countries was spatially analysed and the results indicated which countries may be treated
as role models, as well as those that require global assistance and support through the
provision of new technologies and finances. The economic status of the MLR countries was
the highest for the United States, followed by China and Japan, while it was the lowest for
Bosnia and Herzegovina, followed by Iran and Macedonia. The environmental status was
the highest for Portugal, followed by Japan and Spain, while it was the lowest for Saudi
Arabia, followed by Egypt and Nepal. The social status was the highest for Spain, followed
by Israel and France, while it was the lowest for Bhutan, followed by Afghanistan and
Pakistan. The political status was the highest for Japan, followed by the United States and
France, while it was the lowest for North Korea, followed by Syria and Turkmenistan.

Sustainable development considering all social, political, environmental, and eco-
nomic perspectives is necessary to ensure a better future. We may conclude that the
chronological model of South Korean development can be considered a practical reference
model for countries that wish to achieve similar compressed growth. This study is expected
to be used to identify areas that need global assistance and help confirm the development
status of the MLR countries for international cooperation. However, global sustainable
development should be only achieved through an exhaustive consideration of the context
and the needs of the countries.
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