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1.  INTRODUCTION 
 
This paper aims to analyse the effects of public spending in education, childcare, health and 
social care and gender pay gap in South Korea on aggregate output and employment of 
men and women based on a Post-Kaleckian feminist macroeconomic model. According to 
the Global Gender Gap Index of the World Economic Forum (2018), South Korea is one of 
the lowest-ranked countries in the world in terms of "Economic Participation and 
Opportunity" (124th out of 149 countries) as of 2018. Global Gender Gap Index also shows 
that South Korea ranks 88th in terms of female labour force participation and 121st in terms 
of gender wage equality for similar work. The average wages of women in South Korea are 
on average 36.7% lower than average male wages (as of 2012, own calculations based on 
World Klems (2014) database). These statistics reflect that there is a significant economic 
gender gap in South Korea despite the fact that the country is now classified as a high-
income economy. Moreover, the underdeveloped care infrastructure and reliance on unpaid 
care labour of women is posing serious demographic and social sustainability challenges in 
an aging society. 

Empirical research on the effects of public spending show a strong positive effect of public 
spending in social care and education on female employment as well as total employment 
(Antonopoulos et al., 2010; Ilkkaracan, Kim and Kaya, 2015; Ilkkaracan and Kim, 2018; De 
Henau et al., 2016; Onaran, Oyvat and Fotopoulou, 2019). These employment effects have 
further effects on the economy and the wellbeing of the society, as microeconomic studies 
show that a larger share of women’s income compared to that of men’s is spent on the 
needs of the household (Blumberg, 1991; Antonopoulos et al, 2010; Pahl, 2000) and an 
increase in women’s income leads to increased spending on children’s education and 
wellbeing (Vogler and Pahl, 1994; Lundberg, Pollak and Wales, 1997; Cappellini, Marilli and 
Parsons, 2014). These have further demand and supply side effects on output, productivity 
and employment (Onaran, Oyvat and Fotopoulou, 2019; Seguino, 2017). 

With respect to the effect of gender equality on output, there are potentially both positive 
effects on consumption and investment, and negative effects on net exports and investment 
due to both demand and supply side effects; and the effects differ in the short and medium-
run and crucially depend on the structure of the economy (Onaran, Oyvat and Fotopoulou, 
2019; Braunstein, Bouhia and Seguino, 2018; Seguino, 2010, 2012, 2017; Braunstein, 
Stavaren, Tavani, 2011). In the case of South Korea, Seguino (1997) finds that higher gender 
pay gap increases the exports in manufacturing by lowering unit labour costs of export 
goods. Seguino (2000) estimates that gender pay gaps positively contributed to the 
economic growth in nine Asian economies including South Korea during the period from 
1975-95. In contrast, Onaran, Oyvat and Fotopoulou (2019) find that gender equality leads 
to higher output in the UK in both the short and the medium-run. Empirical research based 
on post-Kaleckian models on the impact of the share of wages in national income indicates 
that a higher wage share leads to higher output in the case of South Korea (Onaran and 
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Stockhammer, 2005; Onaran and Galanis, 2014; Oyvat, Elgin and Öztunalı, 2020); however, 
these studies do not analyse the effects of gender distribution of wage income.  

We introduce a post-Kaleckian feminist model to analyse the effects of public social 
expenditure and gender gaps on output and employment building on Onaran, Oyvat and 
Fotopoulou (2019), and extending it with an endogenous labour supply and wage bargaining 
model. Empirically, we use a structural vector autoregression (SVAR) analysis to estimate 
the impact of an increase in social infrastructure spending, female and male wages and 
closing the gender pay gap on aggregate output and employment of men and women in 
South Korea based on data provided by World Klems (2014) for the period from 1970-
2012. Our results show that social infrastructure spending has a positive effect on 
aggregate non-agricultural output both in the short-run and medium-run in South Korea 
and it contributes to closing the gender employment gap in the short-run through 
generating substantial employment for women. Moreover, an increase in the wages of 
women stimulate aggregate demand in the medium-run, and South Korea is overall female 
wage-led/gender equality-led in the medium-run. However, the effects of higher wages and 
gender equality are economically small in comparison to the strong effects of social 
infrastructure spending. The results point at the importance of using more than one policy 
tool combining wage and fiscal policies to create a substantial increase in decent jobs for 
both men and women with decent wages and higher equality.   

Section two discusses social expenditures, and labour markets and the growth regime in 
South Korea. Section three presents the post-Kaleckian feminist demand-led theoretical 
growth model. Section four analyses theoretically the effects of an increase in public social 
expenditure through increasing employment or closing the gender pay gap via increasing 
the wages of women in the social sector. Section five presents the data and estimation 
results and the final section concludes.  

 

2.  SOCIAL EXPENDITURES, LABOUR MARKETS AND 
GENDER EQUALITY IN SOUTH KOREA 

2.1   SOCIAL EXPENDITURES, LABOUR MARKETS AND GENDER EQUALITY IN 
SOUTH KOREA 
 
South Korea is often referred to as an important case of “East Asian miracle” due to its high 
growth rates in the post-1960s period (World Bank, 1993; 1994).  In 1960 South Korea 
had a lower income per capita than today's lower and lower-middle-income countries such 
as Cameroon, Bolivia, Haiti and Democratic Republic of the Congo, and in 1995 became a 
high-income country according to the World Bank classification (World Bank, 2019b). As 
can be seen in Table 1, in 1970 South Korea was poorer than Argentina, Brazil, Mexico, 
South Africa, or Turkey and significantly surpassed them since the late 1980s. 
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 The high growth rates in South Korea are explained by several channels. Until the 1990s, 
the South Korean state implemented developmental policies including export subsidies, 
subsidised credit, targeted tariffs and quotas in selected industries (Amsden, 1989; Chang, 
1993; Chang, Andreoni and Kuan, 2013), which contributed to the rapid structural 
transformation from light to heavy and chemical industries and hence to the rise of South 
Korea. These policies are based on five-year plans of South Korea’s Economic Planning 
Board1. Unlike the import-substitution industrialisation in the Latin American countries, the 
South Korean industrial strategy focused on export promotion (Dornbusch and Park, 1987). 
Indeed, the state support for the South Korean enterprises was strictly conditional on the 
export performance of the enterprises (Kang, 2002; Chang, 1993) and the state support for 
enterprises that could not satisfy the performance criteria either stopped or was reduced. 

 

Table 1: GDP per capita, secondary school enrolment, and infant mortality rate in South Korea and selected 
middle-income countries (1970-2012) 

  GDP per capita (USD constant, 2010) 
  1970 1974 1980 1989 2000 2012 

South Korea 1815 2509 3700 7785 1510
5 23124 

Argentina 7084 7741 7908 6497 8224 10650 
Brazil 4704 6623 8349 8390 8803 11746 
Mexico 5524 6288 8017 7549 9254 9691 
South Africa 6244 6602 6722 6226 5938 7500 
Turkey 4221 4744 4987 6309 8238 12039 
  Secondary school enrolment (%, net) 
  1970 1974 1980 1989 2000 2012 
South Korea  - 45.6 68.6 84.6 92.6 96.4 
Argentina  - 40.5  -  - 78.5 85.9 
Brazil  - -   - -  -  76.4 
Mexico  - -  - 45.9 56.1 71.8 
South Africa  - -  - -  58.9  - 
Turkey  - 24.2  - 43.2 64.5 81.2 
  Infant mortality rate (per 1,000 live births) 
  1970 1974 1980 1989 2000 2012 
South Korea 47.1 38.0 29.4 14.4 6.4 3.3 
Argentina 59.0 54.7 37.0 25.5 17.5 11.8 
Brazil 101.8 92.5 76.6 54.6 30.4 15.4 
Mexico 76.9 67.6 54.9 37.5 22.2 14.1 
South Africa  - 89.3 66.9 47.0 49.0 35.3 
Turkey 127.1 113.0 90.1 58.2 30.9 13.1 

                                            
1 However, South Korea experienced a significant dismantling of financial regulations and industrial policy in 
the 1990s, which led to the economic crisis in 1997-98 (Chang, Park and Yoo, 1998; Crotty and Lee, 2005). 
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Source: World Bank (2019a) 
Note: Net secondary school enrolment rate is “the ratio of children of official school age 
who are enrolled in school to the population of the corresponding official school age” 
according to the World Bank’s (2019a) definition. 
 

During this period, the South Korean policy-makers supported the formation of an 
oligopolistic structure in the country through state-initiated and state-subsidised mergers, 
entry barriers in different industries, preferential subsidies and access to credit2 by chaebols 
(Chang, 1993).  The South Korean policy-makers aimed at obtaining the minimum efficient 
scale of production and reducing the possibility of excessive price competition through 
forming an oligopolistic structure. 

In the 1990s and after the 1997-98 economic crisis, the developmental state policies 
providing support on strategic industries significantly weakened; however,  they continued 
at a lower key (Chang, Andreoni and Kuan, 2013). South Korean policy-makers continued 
to support bio-tech, nano-tech and green-tech industries through R&D funding, credit 
guarantees and public funding for training. Following the crisis in 1997-1998, the entry of 
non-chaebol firms to the industries which used to be dominated by chaebols significantly 
increased, because the government lowered barriers to entry for domestic non-chaebol and 
foreign firms, reduced the chaebol firms’ preferential access to finance, and introduced new 
anti-trust regulations (Aghion, Guriev and Jo, 2019). 

In addition to interventionist developmental policies, the effect of “human capital” on the 
industrialisation of South Korea is also highlighted substantially. World Bank (1993) and 
Birdsall, Ross and Sabot (1995) estimate that high enrolment rates in South Korea 
significantly contributed to the growth rates in 1960-1985. Dornbusch and Park (1987) 
point that unlike many emerging economies South Korea suffered little from shortages of 
skilled and educated labour. Similarly, Amsden (1989) argues that South Korea had a surplus 
of middle and high skilled workers in some periods, and highlights that “the relationship 
between education and industrialization in Korea can be said to have obeyed a kind of Say’s 
Law, the supply of educated personnel creating its own demand,” i.e. the supply of high-
skilled workers pushed the growth of skilled jobs. 

Table 1 shows that the level of education was significantly higher in South Korea than 
today’s large emerging economies. Although GDP per capita in South Korea was one-third 
of Argentina’s in 1974, net secondary school enrolment rate in South Korea was larger than 
that in Argentina. Net secondary school enrolment rate in South Korea in 1980 was larger 
than that in Mexico, South Africa and Turkey in 2000, although South Korea was poorer 
than all three countries in 1980. The average years of schooling were also larger in South 
Korea than that in Brazil and Turkey in 1974 (Oyvat, 2014).  

                                            
2 The banking system in South Korea was nationalised by the Park Chung-Hee regime and was entirely 
public until 1982 (Chang, 1993). 
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The educational success of South Korea was partially an outcome of high public education 
expenditure as a share of GDP (Amsden, 1989; Birdsall, Ross and Sabot, 1995) compared 
to countries like Mexico and Turkey3, but it was also due to the relatively equal distribution 
of education expenditure (Oyvat, 2014). As an outcome of this, the average education Gini 
coefficient (for population over 15, measured by years of schooling) was 0.25 in South 
Korea as opposed to 0.47 in Turkey, 0.46 in Brazil, 0.40 in Mexico, and 0.37 in South Africa 
between 1970 and 20104. 

In addition, income inequality in South Korea was lower than most other developing 
economies, partly as an outcome of South Korea’s successful progressive land reforms in 
1945-1954 (Griffin, Khan and Ickowitz, 2002; Oyvat, 2016). This allowed South Korean 
households to further privately spend in education and healthcare  (Birdsall, Ross and Sabot, 
1995).   

Table 1 also shows that the infant mortality rate in South Korea was significantly lower than 
Argentina, Brazil, Mexico, South Africa, and Turkey from 1970-2012, which indicates better 
access to healthcare. In South Korea, the share of public healthcare expenditure in GDP 
steadily increased from 0.27% in 1970 to 1.32% in 1994, and even more remarkably to 
3.74% in 2012 and to 4.41% in 20165. The share of private household expenditure in total 
healthcare expenditure declined from 43.6% in 2000 to 35.0% in 2012 (World Bank, 2019) 
following this growth in public healthcare expenditure. 

The Korean government implemented policies that would promote childcare in post-1980. 
Following the introduction of the Early Childhood Education Promotion Act in 1982, the 
number of kindergartens increased from 2,958 in 1981 to 8,294 in 2007 (Peng, 2011). 
Following the Child Care Act of 1991, the total number of childcare centres increased from 
1,919 to 29,823 between 1990 and 2007. As an outcome, the number of children enrolled 
in childcare centres increased by more than 20 times in 1990-2017 (Peng, 2012). Moreover, 
the South Korean government introduced free pre-school education for all 5-year old 
children in 1997 (Peng, 2011). In addition following the 2004 Early Childhood Education 
and the 2005 Child Care Acts targeting expansion and development of early childcare 
education and care, the government increased its early childcare budget by five times 
between 2002 and 2006. 

South Korea has also introduced a new mandatory long-term care insurance (LTCI) system 
in 2008 targeting elderly care (Peng, 2012; Jeon and Kwon, 2017). In South Korea, the 
share of population aged 64 and over in total population increased from 5.0% in 1990 to 
11.1% in 2010 and is projected to rise to 23.4% in 2030 and to 37.4% in 2050 (Rhee, Done 
and Anderson, 2015). The reform in elderly care aimed to address the rapidly rising needs 
                                            
3 Between 1981-1995 and 2001-2009, the share of public education expenditures in GDP in South Korea 
was respectively 1.7 and 1.3 percentage points higher than that in Turkey (Oyvat, 2014). In 1970 the share 
of basic (primary and secondary) public education expenditures in GNP in South Korea was 3.1%, and 1.6% in 
Mexico; in 1985 this ratio increased to 3.8% in South Korea and to 2.0% in Mexico (Birdsall, Ross and Sabot, 
1995). 
4 Authors’ calculations based on Benaabdelaali, Hanchane and Kamal (2012). 
5 Authors’ calculations based on OECD (2019). 
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of the aging population. LTCI provides benefits to households both for institutional as well 
as home-based care. 

The reforms targeting child and elderly care were aimed to reduce the care burden of 
women in South Korea (Peng, 2012) and contribute to increasing female employment, 
which we will discuss in Section 2.2. 

2.2   LABOUR MARKETS, INCOME DISTRIBUTION AND GENDER INEQUALITY 
IN SOUTH KOREA 
 

South Korea has distributional characteristics comparable to those of European countries, 
e.g. Gini coefficient has remained around 0.30 (Oyvat, 2014), which is low compared to 
developing economies. This is seemingly counterintuitive, since income redistribution 
policies in Korea have been very limited until the 1990s (Amsden, 1989). Moreover, the 
oligopolistic structure was supported by the state as discussed in Section 2.1, which could 
potentially lead to a high-profit share. In addition, trade union activities were extremely 
restricted until the end of the military regime in 1987 (Kang, 2002). 

The low-income inequality in South Korea is partially an outcome of the successful 
progressive land reform in 1945-1954 (Griffin, Khan and Ickowitz, 2002; Oyvat, 2016).  
According to Amsden (1989), this land reform led to a more egalitarian rural sector and a 
sharp increase in agricultural productivity, which also reduced rural-urban migration. As a 
result, the pressure on manufacturing wages, which could have been much higher in the 
incidence of high rural poverty was reduced. Moreover, although trade union activities were 
restricted, labour laws were rigid prior to 1990s, which along with high growth rates led to 
employment rates near full employment for men (Peng, 2011). 

Despite these developments, the wage share (adjusted for self-employment) steadily 
declined between 1970-2012, as can be seen in Figure 1. In 1987, South Korea experienced 
democratization, which led to a significant increase in the number of trade unions and 
strikes. As an outcome, the adjusted wage share temporarily increased from 71.5% in 1987 
to 73.1% in 1989. Following the economic crisis of 1997/98, the wage share declined from 
70.5% in 1997 to 65.4% in 2000. The post-crisis reforms deregulated the labour market 
(Yang, 2006), which might have contributed to the decline in the wage share. Following the 
Global Economic Crisis in 2008-09, the wage share declined further from 63.6% in 2008 to 
59.5% in 2010. 
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Figure 1: Adjusted wage share in South Korea (% GDP at current factor cost, 1970-2012) 

 
Source: European Commission AMECO (2019) 
 

The labour market in South Korea has been subject to gender segregation both across and 
within industries. Table 2 shows the share of women in hours of work in different sectors. 
The social sector includes education, childcare, healthcare, and social care, the rest of the 
economy includes all other non-agricultural sectors. 

 

Table 2: The share of female employment in employment (%, period averages, 1970 – 2012) 

  
1970-

79 
1980-
1987 

1988-
1997 

1998-
2007 

2008-
2012 

1970-
2012 

Total non-
agricultural 31.68 30.35 28.00 30.33 32.63 30.37 

Education, 
health, social 
work  

32.71 36.92 47.42 58.25 63.19 45.41 

Rest of the 
economy (in 
the non-
agricultural 
sector)  

31.61 29.96 26.70 27.71 28.42 28.88 

Sectors with the largest share of female employment (other than education, 
health, social work)  
Food, 
beverages, 
tobacco, 

64.25 59.73 53.62 47.10 43.68 54.56 
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textiles, leather 
and footwear  

Electrical and 
optical 
equipment 

42.49 38.84 33.26 30.00 23.06 34.50 

Financial 
intermediation 31.72 32.78 28.48 29.36 30.12 30.43 

Sectors with the smallest share of female employment 
Basic metal and 
fabricated 
metal; other 
non-metallic 
minerals  

15.96 17.20 17.43 15.46 14.17 16.21 

Construction; 
electricity, 
water and gas 
supply 

7.30 9.68 11.32 13.25 11.79 10.58 

Mining and 
quarrying 5.18 6.20 7.01 7.89 8.67 6.83 

Source: Author’s calculations based on World Klems (2014) 
Note: The shares in each sector are based on hourly employment.  
  

As can be seen in Table 2 the share of women in employment in the social sector has been 
greater than in the rest of the economy during the period from 1970- 2012, and the social 
sector is the most female-dominated industry compared to any other sector in the post 
1997-98 period. This hints that public investment in the social sector would increase the 
share of female employment in South Korea. Secondly, some of the sectors are almost 
entirely male-dominated with female employment shares lower than 10-20%. Thirdly, the 
sectors “food, beverages, tobacco, textiles, leather and footwear” and “electrical and optical 
equipment” had very high female employment shares in 1970-1997; however, the female 
employment share has been steadily decreasing in these industries. Fourthly, the share of 
female employment increased in the post 1997-98 in all sector groups. This increase 
coincided with increases in spending in childcare and eldercare and maternity leave policies 
implemented in 2001, 2005 and 2006 that extended paid maternity leave from 60 days to 
90 days, and increased the public financial support for and the duration of parental leave to 
three years (Peng, 2011). 

The occupational gender segregation and gender wage gaps within the industries have also 
been significant. Seguino (1997) shows that the earnings ratio between female and male 
workers was between 40% to 60% in the key female-dominated industries like textiles, 
wearing apparel and electronics and in a male-dominated industry like transport during 
1977-1990. Table 3 also shows that male wages/ female wages) in both the social sector 
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and the rest of the economy were around 1.69 during 1970-2012, and although the ratio 
has been decreasing in time, it remains high. 

Finally, job insecurity increased significantly specifically for women in the 2000s since the 
crisis. The share of part-time employment in total employment increased from 13.9% in 
2000 to 22.3% in 2012 (ILO, 2019). The increase in part-time employment is more limited 
among men but nevertheless, the share of part-time in total male employment increased 
from %7.6 in 2000 to %10.9 in 2012. 

 

Table 3:  Male wages/female wages (period average) 

 

1970
-

1979 

1980
-

1987 

1988
-

1997 

1998
-

2007 

2008
-

2012 

1970
-

2012 
The rest of the 
economy 1.95 1.84 1.69 1.47 1.38 1.69 

Education, health, social 
work   1.74 1.75 1.71 1.61 1.61 1.69 

Source: Authors’ calculations based on World Klems (2014) 
Notes: The average wages are hourly wage rates. The average wage income also includes 
the income of the self-employed in the non-agricultural sector.   
 

3. A FEMINIST POST-KALECKIAN MODEL WITH PUBLIC 
AND PRIVATE SOCIAL EXPENDITURE, PAID AND UNPAID 
LABOUR 
 
In this section, we present a feminist post-Kaleckian theoretical model that forms the basis 
of our analysis of the effects of gender inequalities in pay and employment and social 
infrastructure investment.  The model builds on Onaran, Oyvat and Fotopoulou (2019), and 
extends it with an endogenous labour supply and wage bargaining model. We also extend 
the theoretical models by Braunstein, Stavaren and Tavani (2011) and Seguino (2010, 
2012), incorporating both demand and supply side analysis within post-Kaleckian theoretical 
models, albeit without an empirical analysis. The theoretical model is a general model, 
allowing for both positive and negative effects of gender equality on the demand side 
depending on the structural features of the economy and incorporates the positive effects 
on the supply side. 

The model introduces two types of workers, female and male, which are respectively 
demonstrated by scripts F and M. We disaggregate profit share into its components: output, 
female and male wage rates, and female and male paid employment.  The profits are earned 
by the capitalists, who are genderless for simplicity in our model. 
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The model has three sectors, public social sector, which consists of the expenditure of the 
government in education, childcare, healthcare, and social care (demonstrated with script 
H), the rest of the market economy (demonstrated with script N), and the unpaid care sector. 
The public spending in the social sector is defined as investment in social infrastructure in 
line with the feminist economics literature (Elson, 2016, 2017; Women’s Budget Group, 
2015). İlkkaracan (2013) defines this as purple investment.  We also introduce household's 
spending on marketized social services. Both public and household’s social expenditure have 
short-run demand effects and influence labour productivity in the medium-run. Appendix 1 
presents the list of the variables in the model.    

Aggregate output (𝑌") is the sum of total male wage bill (𝑊𝐵"%), total female wage bill (𝑊𝐵"&) 
and profits (𝑅").  

 𝑌" = 𝑊𝐵"% +	𝑊𝐵"& + 𝑅" (1) 
 
The total wage bill for female workers (𝑊𝐵"&) is a function of female wages in the social 
sector (𝑤",&), female employment in the social sector (𝐸",&), female wages in the rest of the 
economy (𝑤".&), and female employment in the rest of the economy (𝐸".&): 

 𝑊𝐵"& = 	𝑤",&	𝐸",& + 𝑤".&𝐸".& (2) 
 
 Similarly, the total wage bill for male workers (𝑊𝐵"%) is a function of male wages in the 
social sector (𝑤",%), male employment in the social sector (𝐸",%), male wages in the rest of 
the economy (𝑤".%), and male employment in the rest of the economy (𝐸".%): 

 
 𝑊𝐵"% = 	𝑤",%	𝐸",% + 𝑤".%𝐸".% (3) 

 

The data for South Korea show that average hourly male wage rates are significantly higher 
than average hourly female wage rate (own calculations based on World Klems (2014) 
discussed in more detail in Section 5). For the from period of 1970- 2012, the average 
hourly male wages in the non-agricultural sector in South Korea are on average 62% higher 
than the average hourly female wages (based on period average), although the gender pay 
gap declined during this period. The gender pay gap is larger in N during 1970-1985 and is 
larger in H during 1991-2012.  

In South Korea, there is also significant occupational/sectoral segregation with women 
constituting the majority in the social sector in the post-1998 period and are substantially 
underrepresented in the rest of the economy during the whole period of 1970-2012. 
During the period from 1977-2012, the share of women in hours of work in the social 
sector is larger and increased through time, which indicates that occupational/sectoral 
segregation increased. As of 2012, the share of women in hours of work in N and H in 
South Korea are respectively 30.5% and 68.0% (own calculations based on World Klems 
(2014) database presented in more detail in Section 4). 

We define gender wage gaps (𝛼") in H and N as below:  
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𝛼". =

𝑤".%

𝑤".&
,						𝛼", =

𝑤",%

𝑤",&
	 

(4) 

  

In South Korea 𝛼". > 1 and  𝛼", > 1 (own calculations based on World Klems data discussed 
in Section 5) similar to a variety of other emerging as well as developed economies (Onaran, 
Oyvat, and Fotopoulou, 2019). 

The aggregate output in the market economy (GDP, excluding unpaid activities) is  

 𝑌" = 	𝐶". + 𝐶", + 𝐼" + 𝐺", + 𝐺"6 + 𝐼"7 + 𝑋" − 𝑀" (5) 

where 𝐶",  is households’ social expenditure 6 ,  𝐶".  is consumption in the rest of the 
economy,	𝐼"  is private investment expenditure, 𝐺",   is government’s social infrastructure 
expenditure , 𝐺"6  is government’s consumption expenditure, 𝐼"7 is public investment other 
than investment in the social sector7, 𝑋" is exports of goods and services and 𝑀" is imports 
of goods and services.   The public social expenditure is a fiscal policy decision targeted 
as a share of aggregate output (𝜅",), and constitutes the public social sector output (𝑌",). The 
rest of the GDP is the market output in the rest of the economy (𝑌".): 

 𝑌", = 	𝐺", = 𝜅",𝑌" (6) 
  

 𝑌". = 𝑌" − 𝐺", = 𝑌"(1 − 𝜅",) (7) 
The share of government’s consumption expenditure (𝐺"6 ) and public investment other than 
social infrastructure investment in the social sector ( 𝐼"7 ) are also determined by the 
government as a share of aggregate output and are respectively 𝜅"6 and 𝜅"7 : 

 𝐺"6 = 𝜅"6𝑌" (8) 
 

 𝐼"7 = 𝜅"7𝑌" (9) 
 

Employment in N is output over labour productivity in N (𝑇".): 

                                            
6 While theoretically household consumption of social services amounts to investment in human infrastructure 
as well and affects productivity in our model, as discussed below, we preserved the term "consumption" for 
this category consistent with the definitions in national accounts.  
7 Government’s social infrastructure expenditures are classified as current spending on labour services in the 
national accounts. The physical infrastructure associated with providing social infrastructure such as schools 
and hospitals are counted as physical infrastructure. Hence part of 𝐼"7 also contributes to social infrastructure. 
However, our classification is important for a gendered analysis of the employment impact of different fiscal 
policy decisions as 𝐺",is very female labour intensive while construction, just as most other parts of 𝐼"7 is male 
labour intensive. 
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 𝐸". =
𝑌".

𝑇".
=
(1 − 𝜅",)	𝑌"

𝑇".
 (10) 

 

The share of female employment in N is exogenous and institutionally and socially 
determined to lead to occupational segregation, and is demonstrated by 𝛽". . The male 
workers in N constitute (1 − 𝛽".) of the sector8: 

 𝐸".& =
(1 − 𝜅",)	𝑌"

𝑇".
𝛽". 	= 			

𝑌".

𝑇".
𝛽". (11) 

 

𝐸".% =
(1 − 𝜅",)	𝑌"

𝑇".
(1 − 𝛽".) 	= 			

𝑌".

𝑇".
(1 − 𝛽".) (12) 

 

The number of male workers is greater than the number of female workers in N for all the 
years reported; hence, 𝛽". < 0.50 in South Korea (own calculations based on World Klems 
(2014) presented in Section 5). Moreover, 𝛽". < 𝛽", in all years except the few years before 
1977. Therefore, we expect that a rise in the share of social sector in output to increase the 
share of women in total employment. 

We assume that the wage paid to male and female workers in the social sector constitutes 
the public social expenditure and the social sector is not making profits. Any non-labour 
inputs used constitute part of government consumption (𝐺6 ). Following this, the public 
social expenditure can be written as a function of employment (𝐸",), average female wage 
(𝑤"&, ), average male wage (𝑤"%, ), female employment share (𝛽", ) and male employment 
share (1 − 𝛽",) in the social sector.  

 𝐺", = 𝜅",𝑌" = 	𝛽",𝐸",𝑤"&, + (1 − 𝛽",)𝐸",𝑤"%, (13) 
 

Using equations (13) and (4), we can write the total employment (𝐸",), female employment 
(𝐸",& ) and male employment (𝐸",% ) in the social sector as a function of public social 
expenditure and female wages in the social sector. 

 𝐸", =
𝐺",

𝑤"&,(𝛽", + 𝛼", − 𝛽",𝛼",)
=

𝜅",𝑌"
𝑤"&,(𝛽", + 𝛼", − 𝛽",𝛼",)

 (14) 

 

 𝐸",& =
𝛽",𝜅",𝑌"

𝑤"&,(𝛽", + 𝛼", − 𝛽",𝛼",)
	,									𝐸",% =

(1 − 𝛽",)𝜅",𝑌"
𝑤"&,(𝛽", + 𝛼", − 𝛽",𝛼",)

 (15a,b) 

 

                                            
8 For simplicity, we abstract from the presence of trans workers and classify them as either male or female in 
our model. 
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Therefore, we can expect that a rise in the share of social sector in aggregate output 
increases the share of female workers in total employment. 

 We model the unpaid domestic care labour (𝑈") within the households as  

log𝑈" = 𝑞I + 𝑞7 log 𝐺", + 𝑞& log 𝐸".& + 𝑞% log 𝐸".% (16) 
 

For a given demographic structure defining the care needs of a society, (𝑞I) the higher male 
and female paid employment is expected to have some negative impact on the supply of 
unpaid labour, since it decreases the time that could be allocated for unpaid care (𝑞& <
0, 𝑞% < 0). Higher government expenditure in the social sector is also expected to reduce 
the need in households for care; therefore, it leads to lower unpaid labour (𝑞7 < 0). We 
specify the equation in logarithms, since the impact of employment in N and public social 
expenditure on the time spent on unpaid domestic care might be non-linear (the negative 
impact might be decreasing in absolute values as it gets increasingly more difficult to 
decrease unpaid care at lower levels of unpaid care). 

Next, we define the profits (R) in N as the income in N after wage payments. 

 
𝑅" = 𝑌". −		𝑤".&𝐸".& 	− 𝑤".%	𝐸".% = 𝑌". −	𝐸".(𝛽". + 𝛼". − 𝛽".𝛼".)𝑤".&

= J(1 − 𝜅",)𝑌" − 𝐸".(𝛽". + 𝛼". − 𝛽".𝛼".)𝑤".&K 
(17) 

 

The profit share in N is the share of profits in output in N. Therefore, the profit share could 
also be written as a function of female wages and labour productivity in N: 

 𝜋" =
𝑌". −		𝑤".&𝐸".& 	− 𝑤".%	𝐸".%	

𝑌".
= 1 −	

(𝛽". + 𝛼". − 𝛽".𝛼".)𝑤".&	
𝑇".

 (18) 

 

The next set of equations present the behavioural equations defining the demand side of 
the model. Consumption of households in goods and services other than social expenditure 
is a function of after-tax wage income of female and male workers in H and N and profit 
income of capitalists. 𝑡"N is the rate of tax on wages and 𝑡"O is the rate of tax on profits. 
Following previous empirical literature (e.g. Hein and Vogel, 2009; Molero-Simarro, 2011; 
Onaran and Galanis, 2014; Onaran and Obst, 2016) we define consumption in logarithms. 
The non-linearities in the relationship between sources of incomes and consumption might 
be an outcome of changing propensities to consume with changing incomes. 

 
log 𝐶". = 	 𝑐I + 𝑐O log[𝑅"(1 −	𝑡"O)]

+ 𝑐.& log[𝑤".&𝐸".&(1 −	𝑡"N)] + 𝑐,& log[𝑤",&𝐸",&(1 −	𝑡"N)]
+ 𝑐.% log[𝑤".%𝐸".%(1 −	𝑡"N)] + 𝑐,% log[𝑤",%𝐸",%(1 −	𝑡"N)]		 

(19) 

 

The marginal propensity to consume in N and H is assumed to be different for male and 
female workers, reflecting the gender pay gaps as well as differences in behaviour.  
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The households’ social expenditure (𝐶", ) is also a function of after tax profit and wage 
income of female and male workers in N and H, and governments’ social expenditure:  

 
log 𝐶", = 	 𝑧I + 𝑧7 log 𝐺",

+ 𝑧O log[𝑅"(1 −	𝑡"O)]
+ 𝑧& log[𝑤".&𝐸".&(1 −	𝑡"N)] + 𝑧% (log[𝑤".%𝐸".%(1 −	𝑡"N)]) 

(20) 

 

The marginal propensity to consume in H is different for male and female workers in N. 
Moon and Joung (1997) find that in South Korea income elasticity for education 
expenditures are significantly higher in households headed by single-mothers compared to 
that in two-parent households. This is consistent with the empirical literature which shows 
that women spend a greater share of their incomes on children’s education (Onaran, Oyvat, 
and Fotopoulou, 2019; Seguino and Floro, 2003; Morrison, Raju and Sinha, 2007). Moon 
and Joung (1997) do not find a significant difference in the income elasticity of healthcare 
expenditures between these two types of households. Lee and Pocock (2007) estimate that 
a higher income for wives’ relative to the household lead to higher savings for the household 
in South Korea. Based on these studies we predict that the marginal propensity to consume 
in social services is larger for female workers in N than male workers in N and the marginal 
propensity to consume in the rest of the goods and services is larger for male workers in N 
than female workers in N.  

We assume that the marginal propensity to consume in H is the same for male and female 
workers working in the social sector in an attempt to simplify the model.9 Following this 
assumption, governments’ social expenditure ( 𝐺", ) can i) increase households’ social 
expenditure by providing wage income in the social sector, ii) decrease households’ social 
expenditure by reducing the need for these expenditures. We assume that the demand for 
𝐶",  is provided by the private sector in the market economy as part of the output in N, as 
mentioned above. 

Next, private investment (𝐼") is  

 𝑙𝑜𝑔𝐼" = 	 𝑖I + 𝑖Xlog	 𝑌" + 𝑖Y𝑙𝑜𝑔	[𝜋"(1 − 𝑡"O)] + 𝑖Z log [
𝐷
𝑌]"

 (21) 

 

where 𝐷 is the public debt. The private investment is expected to increase as a result of 
higher aggregate output (𝑖X > 0).	 𝜋"(1 − 𝑡"O) is the after-tax share of profits in N. Following 
Bhaduri and Marglin (1990) and Blecker (1989), we expect the profit share to have a positive 
direct impact on private investment (𝑖Y > 0). Last, we use the ratio of public debt to GDP, 
(𝐷/𝑌)", to consider the possible negative crowding-out effects of rising public debt on the 
interest rate and thereby, private investment (𝑖Z < 0). However, this effect might be small 

                                            
9 As the majority of the workers in H are women, the impact of this simplification is not very important. The 
assumption helps to simplify the model by using only 𝐺", to reflect the demand effect while at the same time 
capturing the substitution effect of public social infrastructure provision on private demand for social 
expenditure. 
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for the case of South Korea, since for the period we examine (1970-2012) the public debt 
to GDP in South Korea was 32.1% at its highest level (IMF, 2019). The economic recession 
in 1980 (Dornbusch and Park, 1987) and the economic crisis in 1997-98 that South Korea 
experienced were due to the indebtedness in the private sector (Palma, 2000) and 
household indebtedness (Crotty and Kee, 2005).  

The public debt at time t (𝐷") is the public debt accumulated from the public debt in the 
previous period (𝐷"_X) with an interest rate of 𝑟"_X, plus the total government expenditure 
at t, minus the taxes collected from profits and wages at time t (Obst, Onaran, and 
Nikolaidi,2019).  

 𝐷" = (1 + 𝑟"_X)𝐷"_X + 𝐺", + 𝐺"6 + 𝐼"7 − 𝑡"N(𝑊𝐵"& +𝑊𝐵"%) −	𝑡"O𝑅" (22) 
 

𝐷" = 	 (1 + 𝑟"_X)	𝐷"_X +
𝑌".(𝜅", + 𝜅"6 + 𝜅"7)

1 − 𝜅",
− 𝑤".&(𝛼".𝐸".% + 𝐸".&)𝑡"N

− 𝑤",&(𝛼",𝐸",% + 𝐸",&	)𝑡"N −	𝑡"OJ𝑌". − 𝑤".&(𝐸".& + 𝛼".𝐸".%)K 
(22’) 

 

Exports, 𝑋 are 

 𝑙𝑜𝑔𝑋" = 𝑥I + 𝑥X𝑙𝑜𝑔𝑌"Nbcde + 𝑥Y𝑙𝑜𝑔𝜋" + 𝑥Z𝑙𝑜𝑔𝜀" (23) 
 

The income of the trading partners (𝑌"Nbcde) and the depreciation in currency (𝑥Z) increases 
the exports (𝑥X, 𝑥Z 	> 0). A rise in the profit share is equivalent to a fall in real unit labour 
costs, and hence would increase the export competitiveness and hence exports of an 
economy (𝑥Y > 0).   

Imports,𝑀,	are 

 𝑙𝑜𝑔𝑀" = 𝑛I + 𝑛X𝑙𝑜𝑔𝑌". + 𝑛Y𝑙𝑜𝑔𝜋" + 𝑛Z𝑙𝑜𝑔𝜀" (24) 
 

Higher domestic demand in N would stimulate the demand for imported goods and services 
(𝑛X > 0) and real deprecation in currency (𝑥Z) reduces the imports (𝑛Z < 0). A rise in the 
profit share would decrease imports, because it would increase the competitiveness of the 
economy.    

This is a reduced form modelling of the relative price effects on exports and imports. 
Domestic prices and export prices are functions of nominal unit labour costs, based on a 
mark-up pricing model in an imperfectly competitive economy. Exports are a function of 
relative prices of exports to imports, and imports are a function of domestic prices relative 
to import prices. As nominal unit labour costs are real unit labour costs multiplied by 
domestic prices, and the wage share is identical to real unit labour costs, a fall in the wage 
share, i.e. a rise in the profit share, leads to a fall in relative prices and improves net exports, 
depending on the labour intensity of exports, the pass through from labour costs to export 
prices and domestic prices and the price elasticity of exports and imports. To simplify the 
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model we do not present the price equations and relative price effects on net exports. Our 
claim on the impact of the profit share on net exports is also supported by the previous 
empirical literature. For South Korea, Onaran and Galanis (2014) find that an increase in the 
profit share increases exports and reduces imports.  

 Finally, on the supply side of the model, labour productivity is constant in the short run and 
changes endogenously in the medium run in the rest of the economy, as we assume 
technological change or adoption of new techniques take time.10  Labour productivity in N 
(𝑇".) is  

 
log 𝑇". = ℎI + ℎX log 𝐺"_X, + ℎY log 𝐼"_X7 + ℎZ log 𝐺"_X6

+ ℎi log 𝑌"_X + ℎj log𝑤"_X.& + ℎk log(𝛼"_X. 𝑤"_X.& ) + ℎl log 𝐶"_X,

+ ℎm log𝑈"_X + ℎn log 𝑇"_X.  
(25) 

 

In the medium run, the labour productivity is likely to be positively influenced by lagged 
values of government’s social infrastructure investment as well as government’s 
consumption expenditure and other public investment (ℎX , ℎY, ℎZ > 0). We also expect 
households’ consumption expenditure in marketized social services (CH) and domestic 
unpaid care labour to affect labour productivity positively (ℎl, ℎm > 0). Nevertheless, we 
expect the effects of these to be realised over the medium-run, namely in the next period. 
Higher output also leads to higher labour productivity due to Verdoorn effect (Naastepad, 
2006; Hein and Tarassow, 2010), as greater scale can lead to a more efficient allocation of 
sources (ℎi > 0). Moreover, following Marx (1867) and later the theoretical contributions 
and empirical findings of Naastepad (2006) and Hein and Tarassow (2010), we consider that 
higher female and male wages in N leads to capitalists’ preference towards labour-saving 
technologies, which increases the labour productivity (ℎj, ℎk > 0). The coefficients of h5 and 
h6 are also consistent with the New Keynesian efficiency wage theories (Shapiro and Stiglitz, 
1984; Campbell III, 1993), which shows that higher wages provide additional incentives for 
workers for not shirking/putting additional effort and keeping their jobs, which would in 
turn increase labour productivity.  Higher output and higher wages have also a lagged effect, 
since the change in technology and/or techniques pushed by these factors would require 
time. Finally, the labour productivity in the previous period is also positively related with the 
productivity in the current period, since part of the technology from the last period is 
transferred to the following period (ℎn > 0). The next period is a sufficiently long time period 
for these effects to be realised, e.g. five years or more; furthermore, the time required for 
these different factors to affect productivity is an empirical question; e.g. the impact of 
public investment in childcare may take longer than the impact of other types of 
government spending or higher wages. In the theoretical model, we abstract from 
differences in the lag structure of the effects.  

                                            
10 Increasing productivity in H is less related to the availability of technology or better skills, as the quality of 
these services is more important and is in many cases requires more hours of nurses, care workers, teachers 
per patient or student. Productivity in H is determined by the female wage rate, gender pay gap, and 
occupational segregation in H.  
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Unpaid domestic care labour, U is shared between women (UF) and men (UM), where βd is 
the share of UF in U, and is exogenous and institutionally and socially determined:    
 𝑈"& 	= 	𝛽e𝑈" (26) 

 
 
 𝑈"% 	= 	 (1 −	𝛽e	)𝑈" (27) 

 
In case of extreme gender inequality 𝛽e = 1. 

 
Female and male labour force participation rates (labour force as a ratio to population, 
𝑁"&and 𝑁"%) are positive functions of average wages, benefits and social infrastructure and 
negative functions of Ut. Hence female and male labour force is 

 
 𝐿"& = (𝑙X&(𝑤"&, + 𝑤"&.) + 𝑙Y&𝐺", + 𝑙Z&𝑈"&)𝑁"& (28) 
 𝐿"% = (𝑙X%(𝑤"%, + 𝑤"%.) + 𝑙Y%𝐺", + 𝑙Z%𝑈"%)𝑁"% (29) 

 
For simplicity we assume, NtF and NtM are exogenously determined as changes in fertility 
and mortality take a much longer time period than our medium-term theoretical and 
empirical analysis in this paper 
If employment grows faster than the labour force for a particular type of worker, 
unemployment rate decreases, and vice versa. If demand for employment, E, for a particular 
type of worker is not met by an increase in labour supply due to constraints in supply, e.g. 
a low female labour supply due to lack of provision of public social infrastructure for care, 
either there will be an exogenous increase in labour supply due to migration, or gender 
norms and occupational segregation coefficients will change or wages will adjust. It is 
realistic to assume that changes in labour demand vs. labour supply can lead to changes in 
wages.  

Similarly, a rise in wages in a particular sector, e.g. H as an outcome of higher public social 
infrastructure, or a faster increase in wages in the social sector compared to wages in the 
rest of the economy is likely to lead to higher labour supply of both men and women, leading 
to also changes in the sectoral segregation ratios in the social sector and the rest of the 
economy, as well as a change in social gender norms and the distribution of unpaid domestic 
labour.  

The real wages for women and men in H is exogenously determined by the government. 
Wage rates for men and women in N sector are determined endogenously as an outcome 
of a bargaining process between employers and workers depending on the changes in 
labour demand in each sector and labour supply of men and women as well as exogenous 
factors determined by labour market institutions and legislation, bargaining power of men 
and women, social norms, and occupational segregation effected by these norms, as well as 
differences in personal characteristics such as education which in turn are affected by social 
norms. For simplicity, we assume expected prices are equal to actual prices. Hence, the real 
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wage rates in N are functions of employment (or unemployment rate) for men and women, 
spillover effects from wages in H, and a set of exogenous factors and are given by the 
following bargaining relations:  

 log𝑤".& = 𝑝I& + 𝑝X&log	((𝐸".& + 𝐸",&)/𝐿"&) + 𝑝Y&log𝑤",& (30) 
 

log𝑤".% = 𝑝I% + 𝑝X%log	((𝐸".% + 𝐸",%)/𝐿"%))	𝑝Y%log𝑤",&% (31) 
 

Consequently, gender gaps may be the result of women’s disproportionate responsibility 
for unpaid care work, stereotypes that lead to occupational segregation, or wage gaps in 
favour of men leading families to select the lowest-paid adult to provide unpaid care work 
(Seguino, 2017).  

 

4. THE EFFECTS OF THE PUBLIC SOCIAL 
INFASTRUCTURE EXPENDITURE ON OUTPUT AND 
EMPLOYMENT 
 
In this section, we analyse the impact of a change in the share of public social infrastructure 
investment on GDP and employment in the short and medium-run based on the theoretical 
model. We first examine the effect of an increase in the share of public social infrastructure 
investment with constant wages (𝑤",% = 𝑤",%∗, 𝑤",& = 𝑤",&∗) with an increase in female and 
male employment in the social sector. Next, we analyse the case where the share of public 
social expenditure increase due to increasing female wage rate with a constant male wage 
rate and closing gender pay gap with constant female and male employment in H (𝐸",& =
𝐸",&∗,			𝐸",% = 𝐸",%∗). 
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Figure 2: The short-run impact of an increase in the share of public social infrastructure expenditure in GDP 
on total output 

 
* Based on Table 2, the positive partial impact of public social expenditures is expected to 
be relatively larger for female employment compared to the partial impact from 
expenditures in N sector. 

 

4.1  THE EFFECT OF A CHANGE IN THE SHARE OF PUBLIC SOCIAL 
INFASTRUCTURE INVESTMENT ON OUTPUT AND EMPLOYMENT WITH 
CONSTANT WAGES 
 
We start our analysis with the short-run impact of the share of public social infrastructure 
investment in GDP (k",) on output and employment for the case in which wages in H are 
constant and new employment in H is generated. Details of the short-run impact on output 
are summarised in Figure 2. 
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Figure 3: The medium-run impact of an increase in the share of public social infrastructure expenditure in 
GDP on total output 

 

 

 

Notes: All variables without time represent the current period.   
* The impact of total output on imports is positive and the impact of imports on total output 
is negative.  
 

The increase in public social infrastructure investment has a direct positive effect on total 
output. Moreover, it generates female and male employment in H, which stimulates 
consumption in both social and other expenditures. Higher social public expenditure may 
have a negative impact on private investment in the short-run due to increasing public 
debt/GDP due to the crowding-out effect. However, this negative effect will be moderated 
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as tax revenues also increase alongside the demand stimulated by public spending, and an 
increase in public social expenditure/GDP also increases the denominator of the public 
debt/GDP ratio. Finally, if the effect of public social expenditures on aggregate output is 
positive, this leads to a positive effect on private investment.  

Next, we discuss the medium-run effect of an increase in the share of public social 
infrastructure expenditure in GDP, which is summarised in Figure 3. The medium-run 
effects of higher public social expenditure work through its effects on labour productivity 
and public debt/GDP. An increase in social expenditure has a direct positive impact on 
labour productivity in the next period through its contributions to human capabilities as 
summarised in Figure 4 below. Higher social expenditure is also expected to increase output 
in the short-run, which affects labour productivity positively due to the Verdoorn effects. 
Moreover, higher output in the short-run leads to an increase in the social expenditure of 
households, government’s consumption expenditure, and other public investments, which 
are all expected to increase the labour productivity in the next period. Finally, we expect 
higher social expenditure to reduce the unpaid care work. However, the decline in unpaid 
care is unlikely to have a large negative impact that would reverse the positive effects of 
public social expenditure on labour productivity. 

The effect of public social infrastructure expenditure on labour productivity also affects 
employment in N in the next period, which has further effects on consumption. Moreover, 
for constant wages in N, higher public social expenditure leads to an increase in the profit 
share, which affects private investments and net exports in the next period positively.  
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Figure 4: The summary of the impact of the share of public social infrastructure expenditure in GDP on labour 
productivity in the next period 

 

 

 

An increase in public social expenditure can lead to an increase in public debt which may 
have a negative effect on the private investments in the next period. However, as public 
social expenditure also affects the labour productivity in the next period, which in turn 
affects the denominator of the public debt/GDP ratio, the overall effect on public debt/GDP 
may be eased or reversed in the next period. 

A higher share of public social expenditure in GDP is expected to increase total employment 
in the short-run through an increase in output and its direct impact on employment in the 
social sector (Figure 5). In South Korea, the female employment share is on average 
significantly larger in H than in N (Table 2). Therefore, higher public social expenditure is 
expected to reduce the gender employment gap. However, the effect of public social 
expenditure on female and male employment in the next period depends on the magnitude 
of its effect on output and labour productivity in the next period. If the effect on labour 
productivity is smaller than its possible positive effect on output in the next period, total 
employment increases in the next period. 
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Figure 5: The summary of the impact of an increase in the share of public social infrastructure expenditure as 
a share of GDP on total employment in the short-run and in the next period 

 

 

 
4.2. THE EFFECTS OF CLOSING THE GENDER WAGE GAP IN H ON THE 
OUTPUT AND EMPLOYMENT 
 

Public social expenditure can also increase through increasing female wages in H with 
constant employment in H (𝐸",& = 𝐸",&∗,			𝐸",% = 𝐸",%∗). As Figure 6 shows, the short-run 
effects of this policy on aggregate output are similar to the case where public social 
expenditure increases through generating employment in H. The main difference between 
two policies is that, in the case in which the average female wage rate in H increases, public 
social expenditure would only have a direct positive impact on female wage bill, whereas in 
the case where employment in H increases, public social expenditure has a direct positive 
impact on the wage bill of both female and male workers. Considering that the marginal 
propensity to consume in H and N is different for men and women, the magnitude of the 
short-run impact of these different policies on consumption in N and H and hence aggregate 
output will be different. Following Vogler and Pahl (1994), Lundberg, Pollak, and Wales. 
(1997), Cappellini, Marilli, and Parsons (2014), Onaran, Oyvat, and Fotopoulou (2019), and 
Seguino and Floro (2013), we expect the short-run effect of rising female wages in H to be 
larger on consumption in H for the same amount of an increase in public social expenditure, 
since the marginal propensity to consume in H is larger for female workers.  

The medium-run impact of an increase in the share of public social expenditure in GDP 
through closing the gender pay gap in H is similar to the case described in Figure 3. An 
increase in the female wage rate in H affects aggregate output in the next period through 
productivity and public debt. The impact of closing the gender pay gap in H on productivity 
would be slightly different, as its short-run effect on aggregate output is different and its 
short-run effect on private social expenditure is slightly larger. 
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Figure 6: The short-run effect of the closing gender pay gap in H on total output 

 
 
  
 

 

5. EMPIRICAL ANALYSIS 
 
5.1 ESTIMATION METHODOLOGY 
 
 
In this section, we estimate the impact of an increase in the total social infrastructure 
expenditure, wages and closing the gender pay gap on output and employment of men and 
women in South Korea using a structural vector autoregression (SVAR) analysis for the 
period of 1970-2012.  

VAR estimations regarding the effect of functional income distribution or wages on output 
have been applied by Onaran and Stockhammer (2005), Stockhammer and Onaran (2004), 
Barbosa-Filho and Taylor (2006), Kiefer and Rada (2015), Tavani et al. (2011) and Jump and 
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Mendieta-Muñoz (2017). The advantage of this approach is that the interaction between 
the variables can be incorporated and it allows for tracing effects through an entire system 
rather than analysing one equation at a time. Also, it is more suitable to deal with 
endogeneity bias. However, using this approach requires a substantial simplification of the 
model since it cannot handle more than five endogenous variables (Onaran and Galanis, 
2014; Onaran and Obst, 2016; Blecker, 2015). 

For the purpose of the SVAR analyses, we simplify our model and reduce the number of 
equations defined in Section 3. We use the total social expenditure (in real terms) rather 
than only the public social expenditure in line with data availability. Thus, we redefine 𝑌,	as 
the sum of both public social infrastructure and private household consumption in the social 
sector as		𝐺, + 𝐶,.  

The average female and male wages used in the SVAR specification are hourly real wage 
rates. The other variables in the SVAR specification are total value added (in real terms), and 
hours of employment of men and women. Our analysis focuses on the value-added, wages 
and employment in the non-agricultural economy only, as a large part of the agricultural 
sector might be subsistence farming and highly dominated by self-employed and unpaid 
family workers. South Korea could be considered as a developing economy for most of the 
early years of our estimation period and experienced a significant structural transformation 
during this period (Oyvat, 2014). By focusing on the non-agricultural sector, we aim at 
reducing the biases due to transformation from the subsistence to the capitalist sector, 
considering that extra hours worked (or reported) in the subsistence sector might not 
contribute to extra income for the female and male self-employed. 

We first estimate the SVAR model based on the following specification: 

 𝐴𝑋" = 𝐴I + 𝐴X𝑋"_X + 𝐴X𝑋"_Y + 𝑒" (32) 
 

which could be written in reduced form as 

 𝑋" = 𝐶I + 𝐶X𝑋"_X + 𝐶X𝑋"_Y + 𝑢" (33) 
 

where 

 𝑋" =

⎣
⎢
⎢
⎢
⎢
⎢
⎡∆log(𝑌"

,)
∆log(𝐸"&)
∆log(𝐸"%)
∆log(𝑤"&)
∆log(𝑤"%)
∆log(𝑌") ⎦

⎥
⎥
⎥
⎥
⎥
⎤

 (34) 

 

𝑋" is a 6x1 vector of six variables consisting of the logarithmic change in the total social 
expenditure (𝑌, = 𝐺, + 𝐶,), female employment (𝐸& ), male employment (𝐸% ), average 
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female wage rate (𝑤&), average male wage rate (𝑤%), real value-added (Y) (all in the non-
agricultural sector) and 𝑒" are structural shocks. From (32) and (33), 𝐴𝑢" = 𝑒" which is 

 

⎝

⎜
⎜
⎛

1			 0				 0		
𝑎YX			 1				 0		
𝑎ZX			 0				 1		

0				 		0			 0
0				 		0			 𝑎Yk
0				 		0			 𝑎Zk
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⎟
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⎞
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⎝

⎜
⎛

𝑒X
𝑒Y
𝑒Z
𝑒i
𝑒j
𝑒k⎠

⎟
⎞

 (35) 

 

We use the logarithmic differences of the variables as the Augmented Dickey Fuller tests 
show that our variables are non-stationary and integrated of order one. We use two lags of 
the variables based on Final Prediction Error (FPE) criterion.  Social expenditure (𝑌,) is the 
most exogenous variable, since the majority of social expenditure is public spending as part 
of a policy decision in South Korea. An increase in social expenditure generates employment 
in H for men and women contemporaneously. Female (male) employment has a 
contemporaneous effect on average female (male) wage rate due to both its effect on 
bargaining power as well as changes in the sectoral composition of female (male) 
employment in N and H. In line with equations (11), (12), and (15) in the theoretical model, 
aggregate non-agricultural value added (Y) has a contemporaneous effect on female and 
male employment. However, female and male wages have only a lagged impact on 
employment, which is due to changes in productivity according to the theoretical model11. 
Finally, social expenditure, employment and wage rate of men and women affect output (Y, 
non-agricultural value-added) contemporaneously. The rest of the interactions in the SVAR 
specification are through lagged effects of all the variables affecting each other. 

 
5.2 DATA 
 
We use data from the World Klems (2014) database for South Korea, which is available for 
the period of 1970-2012. The total non-agricultural output (Y) is the total real value added 
(in millions of Korean Won) in all sectors excluding agriculture, forestry and fishing. The total 
social expenditure (𝑌,) is the sum of real value-added in education, health and social work 
sectors, and corresponds to both public expenditure and private household consumption in 
H.   

The female and male employment is defined as the total number of hours worked by women 
and men engaged in the non-agricultural sector (all sectors excluding agriculture, forestry 
and fishing). Average female wage rate (𝑤&), average male wage rate (𝑤%) and average wage 
rate (w) are average hourly real wage rate in the non-agricultural sector calculated using the 
total non-agricultural labour compensation (in millions of Korean Won, deflated by the price 
                                            
11 In the theoretical model, an increase in social sector wages (𝑤,) could also contemporaneously reduce the 
employment in H (𝐸,) for a constant public social expenditure. To satisfy the number of required constraints 
in the SVAR specification, we exclude this possible contemporaneous effect on employment.   
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index) and hours of employment for female and male workers in the World Klems database. 
Both labour compensation and hours of employment data are adjusted by the Klems 
database to account for the labour income and hours of work of the self-employed women 
and men in the non-agricultural sector.  

5.2 ESTIMATION RESULTS 
 
We estimate the impact of social infrastructure expenditure, and female and male wage 
rates using the SVAR specification following the restrictions defined in equation (35). Figure 
7 shows the impact of a one standard deviation increase in social infrastructure expenditure, 
or female and male wage rates, respectively, on non-agricultural output and employment of 
men and women over a period of 10 years.  

 
Figure 7: Structural impulse response functions (SIRF) (impact of a standard deviation increase in social 
expenditure (𝒀𝑯), average female wage rate (𝒘𝑭) and average male wage rate (𝒘𝑴)) 

 

 

 
Note: Estimation period: 1970-2012 

 

An increase in social expenditure increases output significantly in the short-run as well as 
over the 10 years, with significant positive effects in years 2-6. The contemporaneous 
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short-run impact of an increase in the social expenditure on female employment is positive; 
however, the effect on male employment is insignificant albeit positive. The impact of social 
expenditure on female employment is also significantly positive in year 3 and the effect on 
male employment is also significantly positive in years 1-2 and 4-5. 

 
Figure 8: The cumulative impact of a 1% increase in social expenditure (𝒀𝑯) on aggregate non-agricultural 
output (𝒀)  

 
Note: Calculated based on the SIRFs reported in Figure 7. 

 

Based on Figure 7, Figures 8-9 show the cumulative impact of a 1% increase in social 
expenditure ( 𝑌,)  on aggregate non-agricultural output ( 𝑌 ) and female and male 
employment. A 1% increase in social expenditure increases non-agricultural output by 0.5% 
contemporaneously, and in total by 2.3% over six years and 2.9% over ten years. A 1% 
increase in social expenditure increases female and male employment contemporaneously 
by 0.7% and 0.1% respectively. The short-run impact is larger for female employment as 
the share of women is substantially higher in the social sector compared to the rest of the 
non-agricultural sector. A 1% increase in social expenditure increases female and male 
employment over the ten years by 2.2% and 2.9% respectively. 

Figure 10 shows the cumulative impact of a 1% increase in social expenditure (𝑌,) on 
average labour productivity in the non-agricultural sector. A 1% increase in social 
expenditure increases labour productivity by 0.19% in the same period and by 0.22% over 
four years.  
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Figure 9: The cumulative impact of a 1% increase in social expenditure (𝒀𝑯)  on female (𝑬𝑭 ) and male 
employment (𝑬𝑴)  

 
Note: Calculated based on the SIRFs reported in Figure 7. 
 
 

The results in Figure 7 also show that an increase in the female wage rate has a significant 
positive effect on output in year 3. Our calculations based on Figure 7 show that a 1% 
increase in female wages leads to a cumulative increase in output by 0.2% in year 3 and by 
0.3% over 10 years. This shows that the South Korean economy is female wage-led/gender 
equality-led in the medium-run following the terminology developed in Onaran, Oyvat and 
Fotopoulou (2019). An increase in the average male wage rate does not have a significant 
effect on output in any of the periods, albeit the effect is positive in most periods. The 
cumulative impact of a 1% increase in the male wage rate on output is 0.2% over 10 years. 
It is also important to emphasize that higher male wages are not an impediment to growth 
in South Korea. The results also indicate the importance of improving gender equality as 
part of equality-led development policy. These results are consistent with previous empirical 
estimations on the effect of functional income distribution on output in South Korea 
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(Onaran and Stockhammer, 2005; Onaran and Galanis, 2014; Oyvat, Oztunalı and Elgin, 
2020).   

 
 
Figure 10: The cumulative impact of a 1% increase in social expenditure (𝒀𝑯) on labour productivity (T)  

Note: 
Calculated based on the SIRFs reported in Figure 7. Average values of aggregate non-
agricultural output, female and male employment are used for calculations. 
 
 
 

6. CONCLUSION 
 

In this paper, we analyse the impact of an increase in social infrastructure expenditure, 
wages and gender equality on output and employment of men and women in South Korea 
using a post-Kaleckian feminist model, which we estimate using a SVAR model for the period 
of 1970-2012. We find that higher social infrastructure expenditure has a positive 
cumulative effect on output as well as female and male employment (hours of work) in the 
non-agricultural sector in South Korea both in the short-run and medium-run.  

The positive effects of higher public spending in education, childcare, health and social care 
due to higher demand and productivity appear to offset any potentially negative impact due 
to higher borrowing. The results also show that higher social expenditure leads to significant 
productivity gains in South Korea.  

Finally, our results show that an equitable development path in which both average wages 
increase and gender gaps close via an upward convergence in the wages of men and women 
is possible in South Korea. South Korean economy is female wage-led/gender equality-led 
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in the medium-run. Hence overall the economy is equality-led, although the effects are 
economically small in comparison to the strong effects of social spending, and become 
insignificant in the medium-run. The results indicate that sustainable equitable development 
and a substantial increase in employment requires a mix of both labour market and fiscal 
policies.     
 

REFERENCES 
 

Aghion, P., Guriev, S. and Jo, K. (2019). ‘Chaebols and Firm Dynamics in Korea’. CEPR 
Discussion Paper No. DP13825 

Amsden, A. H. (1989). Asia's Next Giant: South Korea and Late Industrialization. Oxford 
University Press. 

Antonopoulos, R., K. Kim, T. Masterson and A. Zacharias (2010). ‘Investing in Care: A 
Strategy for Effective and Equitable Job Creation.’ Working Paper No.610. Levy Economics 
Institute 

Barbosa-Filho, N. H. and Taylor, L. (2006). Distributive and Demand Cycles in the US 
economy – A  Structuralist Goodwin Model. Metroeconomica, 57(3):389-411 

Benaabdelaali, W., Hanchane, S., and Kamal, A. (2012). Chapter 13 Educational Inequality 
in the World, 1950–2010: Estimates from a New Dataset. In Inequality, Mobility and 
Segregation: Essays in Honor of Jacques Silber (pp. 337-366). Emerald Group Publishing 
Limited. 

Bhaduri, A., and Marglin, S. (1990). Unemployment and the real wage: the economic basis 
for contesting political ideologies. Cambridge Journal of Economics, 375-393. 

Birdsall, N., Ross, D., and Sabot, R. (1995). Inequality and growth reconsidered: lessons from 
East Asia. The World Bank Economic Review, 9(3), 477-508. 

Blecker, R. A. (1989). ‘International competition, income distribution and economic growth’, 
Cambridge Journal of Economics, 13(3), 395-412. 

Blecker, R. A. (2016). Wage-led versus profit-led demand regimes: the long and the short 
of it. Review of Keynesian Economics, 4(4), 373-390.  

Blumberg, R. L. (1991). Income under female versus male control. In Blumberg, R. L. (Ed.)  
Gender, Family and the Economy: The Triple Overlap. pp. 97-127. California, USA. Sage 
Publications Inc. 

Braunstein, E., Bouhia, R., and Seguino, S., (2019).  Social Reproduction, Gender Equality 
and Economic Growth, forthcoming in Cambridge Journal of Economics 

Braunstein, E., van Staveren, I. and Tavani, D. (2011). “Embedding Care and Unpaid Work 
in Macroeconomic Modelling: A Structuralist Approach.” Feminist Economics 17(4): 5–31. 



 
 

 
 

Page | 32 CWE-GAM WORKING PAPER SERIES 20-01  

Campbell III, C. M. (1993). Do firms pay efficiency wages? Evidence with data at the firm 
level. Journal of Labor Economics, 11(3), 442-470. 

Cappellini, B, Marilli, A and Parsons, E. (2014). The Hidden Work of Coping: gender and the 
micro-politics of household consumption in times of austerity, Journal of Marketing 
Management, vol 30, no. 15-16, pp. 1597-1624., 10.1080/0267257X.2014.929164 

Chang, H. J. (1993). The political economy of industrial policy in Korea. Cambridge Journal 
of Economics, 17(2), 131-157. 

Chang, H, J., Andreoni, A., and Kuan, M. L. (2013), ‘International Industrial Policy 
Experiences and the Lessons for the UK’, policy report for the UK Foresight Future of 
Manufacturing Project, UK Government Office of Science 

Chang, H. J., Park, H. J., and Yoo, C. G. (1998). Interpreting the Korean crisis: financial 
liberalisation, industrial policy and corporate governance. Cambridge Journal of Economics, 
22(6), 735-746. 

Crotty, J., and Lee, K. K. (2005). From East Asian “miracle” to neo-liberal “mediocrity”: the 
effects of liberalization and financial opening on the post-crisis Korean economy. Global 
Economic Review, 34(4), 415-434. 

De Henau, J., Himmelweit, S. Łapniewska, Z. and Perrons, D., (2016) Investing in the Care 
Economy: A gender analysis of employment stimulus in seven OECD countries. Report by 
the UK Women’s Budget Group for the International Trade Union Confederation, Brussels. 
https://wbg.org.uk/wp-
content/uploads/2016/11/De_Henau_Perrons_WBG_CareEconomy_ITUC_briefing_final.
pdf 

Dornbusch, R. and Park, Y. C. (1987). ‘Korean Growth Policy’, Brookings Papers on 
Economic Activity 1987(2): 389–444. 

Elson, D., (2016).  ‘Gender Budgeting and Macroeconomic Policy’, in Feminist Economics 
and Public Policy: Reflections on the Work and Impact of Ailsa Mckay, Eds. J. Campbell and 
M.Gillespie, Routledge/Taylor & Francis, pp 25-35 

Elson, D., (2017).  ‘A Gender-equitable Macroeconomic Framework for Europe’, in 
Economics and Austerity in Europe: Gendered Impacts and Sustainable Alternatives, eds. 
Hannah Bargawi, Giovanni Cozzi, Susan Himmelweit, Routledge, pp.15-26 

Griffin, K., Khan, A. R., and Ickowitz, A. (2002). Poverty and the Distribution of Land. Journal 
of Agrarian Change, 2(3), 279-330. 

Hein, E., and Tarassow, A. (2010). Distribution, aggregate demand and productivity growth: 
theory and empirical results for six OECD countries based on a post-Kaleckian model, 
Cambridge Journal of Economics, 34 (4): 727-754. 

Hein, E., and Vogel, L. (2009). Distribution and growth in France and Germany: single 
equation estimations and model simulations based on the Bhaduri/Marglin model. Review 
of Political Economy, 21(2), 245-272. 



 
 

 
 

Page | 33 CWE-GAM WORKING PAPER SERIES 20-01  

İlkkaracan, İ. (2013). ‘The purple economy: A call for a new economic order beyond the 
green’, in Röhr, U. and C. van Heemstra (ed). Sustainable Economy and Green Growth: Who 
Cares? , Berlin: LIFE e.V./German Federal Ministry for the Environment; pp. 32-37. 

İlkkaracan, İ., Kim, K. and Kaya, T. (2015). The Impact of Public Investment in Social Care 
Services on Employment, Gender Equality, and Poverty: The Turkish Case. Research Project 
Report, Istanbul Technical University Women’s Studies Center in Science, Engineering and 
Technology and the Levy Economics Institute, in partnership with ILO and UNDP Turkey, 
and the UNDP and UN Women Regional Offices for Europe and Central Asia   

İlkkaracan, İ., Kim, K. (2018). The employment generation impact of meeting SDG targets in 
early childhood care, education, health and long-term care in 45 countries, Geneva, ILO 

Jeon, B., and Kwon, S. (2017). Health and long-term care systems for older people in the 
republic of Korea: policy challenges and lessons. Health Systems & Reform, 3(3), 214-223. 

Jump, R. and Mendieta-Muñoz, I. (2017). Wage led aggregate demand in the United 
Kingdom.  International Review of Applied Economics 31(5):565-584. 

Kang, D. C. (2002). Crony capitalism: Corruption and development in South Korea and the 
Philippines. Cambridge University Press. 

Kiefer, D. & Rada, C. (2015). Profit maximising goes global: the race to the bottom. 
Cambridge Journal of Economics, 39(5):1333-1350 

Lee, J., and Pocock, M. L. (2007). Intrahousehold allocation of financial resources: evidence 
from South Korean individual bank accounts. Review of Economics of the Household, 5(1), 
41-58. 

Lundberg, S.J., Pollak, R.A. and Wales, T.J., (1997). Do husbands and wives pool their 
resources? Evidence from the United Kingdom child benefit. Journal of Human Resources, 
pp.463-480. 

Marx, K. (1867). Capital: A Critique of Political Economy: Volume 1 - The Production Process 
of Capital. New York: International Publishers. 

Molero-Simarro, R. (2015). Functional distribution of income, aggregate demand, and 
economic growth in the Chinese economy, 1978–2007, International Review of Applied 
Economics, 29(4), 435-454  

Morrison, A., Raju, D., & Sinha, N. (2007). ‘Gender equality, poverty and economic growth’. 
Policy Research Working Paper 4349, The World Bank. 

Moon, S. J., & Joung, S. H. (1997). Expenditure patterns of divorced single-mother families 
and two-parent families in South Korea. Journal of Family and Economic Issues, 18(2), 147-
162. 

Naastepad, C. W. M. (2006). ‘Technology, demand and distribution: a cumulative growth 
model with an application to the Dutch productivity growth slowdown’, Cambridge Journal 
of Economics, 30(3), 403-434. 



 
 

 
 

Page | 34 CWE-GAM WORKING PAPER SERIES 20-01  

Obst, T., Onaran, Ö. and Nikolaidi, M. (2019), "The effect of income distribution and fiscal 
policy on growth, investment, and budget balance: the case of Europe", forthcoming in 
Cambridge Journal of Economics 
OECD (2019). 

Onaran, Ö. and Galanis, G. (2014). Income distribution and growth: a global 
model. Environment and Planning A, 46(10), 2489-513. 

Onaran, Ö. and Obst, T. (2016). Wage-led growth in the EU15 member-states: the effects 
of income distribution on growth, investment, trade balance and inflation. Cambridge 
Journal of Economics, 40(6), 1517-1551. 

Onaran, Ö, Oyvat, C. and Fotopoulou, E. (2019). The effects of income, gender and wealth 
inequality and economic policies on macroeconomic performance in the UK, Greenwich 
Papers in Political Economy, GPERC71 

Onaran, Ö. and Stockhammer, E. (2005). Two different export-oriented growth strategies: 
accumulation and distribution in Turkey and South Korea”, Emerging Markets Finance and 
Trade, 41: 65-89. 

Oyvat, C. (2014). Essays on the Evolution of Inequality. (Unpublished doctoral dissertation), 
University of Massachusetts, Amherst. Available at: 
https://scholarworks.umass.edu/cgi/viewcontent.cgi?article=1004&context=dissertations_
2 

Oyvat, C. (2016). Agrarian structures, urbanization, and inequality. World Development, 83, 
207-230. 

Oyvat, C., Öztunalı, O. and Elgin, C. (2020), Wage-led vs. profit-led demand: A 
comprehensive empirical analysis, Metroeconomica (forthcoming) 

Page, J., 1994. The East Asian miracle: four lessons for development policy. NBER 
Macroeconomics Annual. MIT Press, Cambridge, MA 

Pahl, J. (2000). The gendering of spending within households. Radical Statistics, 75, 38-48. 

Palma, G. (2000). ‘The Three Routes to Financial Crises: The Need for Capital Controls’, 
CEPA Working Paper Series III. No. 18. 

Peng, I. (2011). The good, the bad and the confusing: The political economy of social care 
expansion in South Korea. Development and Change, 42(4), 905-923. 

Peng, I. (2012). Social and political economy of care in Japan and South Korea. International 
Journal of Sociology and Social Policy, 32(11/12), 636-649. 

Rhee, J. C., Done, N., and Anderson, G. F. (2015). Considering long-term care insurance for 
middle-income countries: comparing South Korea with Japan and Germany. Health Policy, 
119(10), 1319-1329. 

Seguino, S. (1997). Gender wage inequality and export-led growth in South Korea. Journal 
of Development Studies, 34(2), 102-132. 



 
 

 
 

Page | 35 CWE-GAM WORKING PAPER SERIES 20-01  

Seguino, S. (2000). Gender inequality and economic growth: A cross-country analysis. 
World Development, 28(7), 1211-1230. 

Seguino, S. (2010). Gender, Distribution, and Balance of Payments Constrained Growth in 
Developing Countries. Review of Political Economy 22(3):373–404. 

Seguino, S. (2012). Macroeconomics, Human Development, and Distribution. Journal of 
Human Development and Capabilities: A Multi-Disciplinary Journal for People-Centered 
Development 13(1):59–81. 

Seguino, S. (2017). Engendering Macroeconomic Theory and Policy, The World Bank Report 
121781, Washington, D.C.   

Seguino, S., and Floro, M. S. (2003). Does gender have any effect on aggregate saving? An 
empirical analysis. International Review of Applied Economics, 17(2):147-166. 

Shapiro, C., and Stiglitz, J. E. (1984). Equilibrium unemployment as a worker discipline 
device.  American Economic Review, 74(3), 433-444. 

Stockhammer, E., and Onaran, Ö. (2004). Accumulation, distribution and employment: a 
structural VAR approach to a Kaleckian macro model. Structural Change and Economic 
Dynamics, 15(4), 421-447. 

Vogler, C. and Pahl, J., (1994). Money, power and inequality within marriage. The 
Sociological Review, 42(2), pp.263-288. 

World Bank (1993). The East Asian Miracle: Economic Growth and Public Policy, Policy 
Research Report, Washington DC 

World Bank (2019a). World Development Indicators. Available at:  
https://data.worldbank.org/indicator 

World Bank (2019b). World Bank GNI per capita Operational Guidelines & Analytical 
Classifications. 

Women’s Budget Group UK and Scottish Women’s Budget Group (WBG) (2015). Plan F. A 
feminist economic strategy for a caring and sustainable economy. Available at: 
http://wbg.org.uk/wp-content/uploads/2015/02/PLAN-F-2015.pdf 

World Economic Forum (2018). The Global Gender Gap Report 2018. Cologny/Geneva 

World Klems (2014). World Klems data: Korea, Available at: 
http://www.worldklems.net/data.htm 

Yang, J. J. (2006). Corporate unionism and labor market flexibility in South Korea. Journal 
of East Asian Studies, 6(2), 205-231. 

 

 

 


	Oyvat&OnaranTitlePagetopost copy
	OyvatBIOS
	YESOzlem&OnaranPaperEditedBody03-05

