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Abstract

:

The rise in unemployment is an important and urgent task to be tackled for the growth of economy in Korea. Although prior studies have revealed some factors leading to the creation of employment, studies simultaneously considering various factors, such as small and medium enterprises’ (SMEs’) basic factors, technology innovation activities, innovation capabilities, and the government policies, have been limited. This study seeks to design an integrated model that focuses on both SME and government policy factors associated with the creation of new employment. For this, we use the Korea Innovation Survey (KIS) data on 2828 firms in the manufacturing industry in Korea for 2013–2015. Using the multivariate regression model, we identified the association of SME and the government policy factors on the creation of employment. We show that sales, product innovation, organization innovation, and the support program by the government contributed to the job creation, whereas a firm’s age had a negative correlation with the creation of employment. The statistical results and discussion of our findings facilitate a better understanding of the association between various SMEs’ factors and the creation of employment, and therefore, should help in designing better policies and strategies for employment growth.
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1. Introduction


The creation of jobs is one of the most important socioeconomic issues in the world. In particular, the creation of higher quality jobs has emerged as a key agenda in many countries, as the global economy witnesses a recessionary phase after the global economic crisis in 2008 (Organization for Economic Cooperation and Development (OECD 2011)). In general, the low economic growth leads to a loss of human resources and an increase in the cost of the social safety net, which can feed into a vicious cycle of a decline in economic growth and a rise in unemployment. In reality, according to the report from the International Labour Organization (ILO), the global economic crises in 2008 and 2011 have weakened the global employment market. It is noted that even if the economy recovers, it would be hard to cope with the demand for employment, owing to the structural weakness of the employment market (ILO 2014).



To avoid such an adverse situation, many countries have implemented policies and one of the key policies is encouraging job creation. For instance, in the case of the United States, resolving the ongoing recession and the high unemployment rate were at the top of the economy policy agenda. For this, the government submitted the American Jobs Act to aim to stimulate the economy and create qualified jobs. After the Trump Administration took office, the United States still puts the top priority for the economy growth through job creation. Specifically, they has actively promoted fiscal expansion to create jobs and prevent overseas transfer of manufacturing factories (i.e., reshoring). By doing so, they expected that nearly 25 million jobs over the next 10 years will be created (The White House 2017). The Europe has also continued to develop the employment strategies and the employment guidelines for each country.



As a result of these efforts, the average unemployment rate in the OECD countries has been steadily decreasing in the last five years, for which data is available and the youth employment rate has also been rising (OECD 2017). However, the case of Korea presents a different trend. The unemployment rate in Korea has been rising. More seriously, the youth unemployment rate has touched a record high. Of course, the absolute value of the unemployment rate in Korea is far below the OECD average (3.7% versus 6.3%). However, considering the manufacturing-industry-oriented growth, a traditional working culture (e.g., long working hours), and a lower employment rate than the other OECD countries, this situation can be interpreted as being more serious and complicated than the figures suggest.



Since the 1960s, Korea has achieved rapid growth by employing an export-driven industrialization policy. For this, the Korean government has used intensive supporting strategies for a few industries, such as those in the manufacturing sector, and by doing so, has created new jobs. In other words, Korea has been pursuing a job creation policy through export-led growth. However, after the 1997 Asian financial crisis and the 2008 global financial crisis, the economic growth of Korea has stagnated and has been adversely affected by both internal and external uncertainties. Since then, the employment condition has rapidly worsened. Indeed, until the 1980s, Korea’s growth rate of employment remained high at more than 3% per year; however, it has dropped to 1% since the 2000s (OECD 2017).



The Korean government has recognized this as an important and urgent task and has accorded the top priority to job creation. This was also one of the economic pledges made by President Moon Jae-in who was elected in the election necessitated by the impeachment of his predecessor. Specifically, the government plans to create more than 800,000 jobs over the next five years, and to improve the overall quality of jobs by raising the minimum hourly wages and expanding employment insurance coverage. By doing so, the government drives to execute its core economic goal, that is, income-led growth (National Planning and Advisory Committee 2017).



To increase the number of new employment opportunities, small and medium enterprises (SMEs) have a fundamental role (Dana 1999; Ratten 2007). In particular, SMEs in Korea account for 99% of Korea’s total enterprises and provide 88% of the total employment. In other words, SMEs are at the center of job expansion activities in Korea. Then, how can SMEs help to expand employment? One may easily consider approaches, such as an incentive or a tax deduction scheme, if a firm hires more employees. This is one of the current policies considered by the Korean government, and some have criticized it for being very short-sighted. Instead of a “one size fits all” policy, we need to tailor policies through a deep understanding of the dynamics of SMEs and their surrounding environment. In this sense, we first understand the mechanism involving factors associated with the creation of new employment. Our study is designed to investigate the relationship between SMEs, government policies and the creation of employment. The research objective is then derived as follows:


To understand the relationships between SMEs and government policies which influence the creation of employment.







Since the early 2000s, many debates and studies have sought to explain the factors driving Korean firms’ employment. They considered SMEs’ basic factors, such as a firm’s age and the volume of sales (Kim 2012; Kim and Bae 2005). Recently, several studies have focused on the effect of technology innovation activities on employment growth (Dachs and Peters 2014; Kwon et al. 2015). Based on the prior studies, our study is designed to provide a deeper and more comprehensive understanding of the association between SMEs-related factors and the creation of employment. Specifically, by controlling SMEs’ basic factors, we investigate the effect of technology innovation activities and the government policies (supporting programs and regulations) on the growth of employment. By doing so, we aim to fill the gap in the previous literature and provide a deeper understanding of the mechanism of the job creation.




2. Theoretical Background


We begin this section by reviewing the previous studies. Considering the scope of our study, we primarily focus on the following three factors: SMEs’ business factors, technology innovation activities, and the government policies.



2.1. SMEs’ Basic Factors and Job Creation


Among the many factors which can explain a firm’s business situation, we review the key business factors, such as a firm’s age, sales, export, and location, which may all have a close relationship with the creation of new employment.



First, we review studies on analyzing the relationship between a firm’s age and job creation. According to the well-known standard economic theory by Jovanovic (1982), younger firms create more demand for employment. In line with this finding, some relevant studies have empirically demonstrated what this theory states (Earle and Telegdy 2011; Neumark et al. 2011; Haltiwanger et al. 2013; Lawless 2014). However, this does not hold for firms older than 5 years, and it is worth noting that some studies have presented a contrary result (Huber et al. 2012).



Second, we review the previous literature addressing the relationship between sales growth and employment growth. Theoretically, the creation of employment is determined by a firm’s expected return from creating new jobs (Cahuc and Zylberberg 2004; Pissarides 2000); while mixed results have been reported in prior empirical studies. Chandler et al. (2009) noted that many studies and reports have interchangeably used both sales growth and employment growth to represent a firm’s growth level; however, these two terms had a low or moderate correlation (Baum et al. 2001; Delmar and Wiklund 2003; Weinzimmer et al. 1998). In the case of Sweden, the correlation coefficient was only 0.09 for a sample of small firms (Delmar and Wiklund 2003).



However, there also exist studies, in which the increase in sales led to the increase of new employment. In particular, Birch et al. (1994) referred to high growth firms as “gazelles” and provided experimental results that most of the job creation is by gazelle companies. Other studies have supported this result (Storey 1994; Bangma et al. 2005; Lim 2009).



Next, we turn our attention to the studies which explained whether a firm exports new employment. In general, prior studies analyzing the relationship between an increase in exports and job creation have shown mixed results. Thus, a set of studies finds that economic development based on an increase of exports clearly leads to job creation (Bustos 2011; Ernst 2005; James and Fujita 2000; Kiyota 2014); another showed that the liberalization of trade among countries reduces the demand for labor (Greenaway et al. 1999; Leichenko 2000; Kilkenny and Partridge 2009). In other words, there may exist a positive or negative impact on new employment, depending on the difference between the market expansion effect and the labor demand shrinkage effect.



Last, we review the prior studies that analyzed how a firm’s location variable affects job creation. One might easily expect that there exist spatial differences because the economic activities are unevenly distributed. Building on this idea, many studies have shown that there exists a meaningful correlation between a firm’s location and job creation (Act et al. 2007; Loof and Nabavi 2013; Feser et al. 2008; Fallah et al. 2014; Kim et al. 2013).



Among the reviews about SMEs’ basic factors and the creation of employment, we are particularly interested in examining the association between two basic factors (a firm’s age and the sales volume) and the creation of employment. For this, based on the standard economic theories, we established hypotheses as follows:



Hypothesis 1-a.

A firm’s age negatively affects the creation of employment.





Hypothesis 1-b.

A firm’s sales volume positively affects the creation of employment.






2.2. Innovation Activity and Job Creation


A firm’s innovation activity refers to its mechanism for commercialization of the scientific experimental results or ideas (Scotchmer 2006; Utterback 1996). Therefore, an innovation activity is generally regarded as a key driving force in improving a firm’s competitiveness, and many companies are making significant efforts to develop such a capability (Nunes and Balsa 2013; Peres et al. 2010).



Although it is difficult to derive a unifying theoretical conclusion about the impact of innovation activities on the growth of employment, we present some theoretical findings regarding the association between innovation activities and the creation of employment. Schumpeter (2017) stated that the introduction of new products from a result of technological innovation replaced existing products and led to a decrease in employment in making such products; however, it creates new employment in the sector of new products. Therefore, the creation of employment is determined by the difference between the number of jobs in old and new areas. The Real business-cycle theory and the Search theory described that innovation creates new employment. On the other hand, the new Keynesian economists suggested that employment will decline in the short term when technological innovation occurs. Neo-classical economists also stated that technological innovation will decrease the number of new jobs in the long run.



In general, there are four types of innovation activities. Among them, most prior studies have considered two innovation activities—product and process innovation. Product innovation can be defined as a means of creating demand through the emergence of new products or an improvement of existing products. In other words, a firm’s product innovation can be regarded as a way of expanding its market competitiveness and market share. Theoretically, classical economists emphasized that the impact of product innovation and technological innovation leads to a large, positive employment effect. Empirically, most studies have also indicated that product innovation promotes job creation (Dachs and Peters 2014; Harrison et al. 2008; Lofsten and Lindelof 2005). It is worth noting that a new product developed through product innovation may completely replace an existing product, which could have a negative effect on employment generation.



Another major innovation activity studied in the literature is process innovation. Process innovation can be stated as an activity to improve productivity, such as introducing automation or building a system for mass production. According to the Marxist philosophy, it is impossible that labor-saving machines create a sufficient number of jobs (Wood 2004). Of course, some economic theories present the existence of indirect effects which can compensate for the reduction in employment, which is referred to as the theory of compensation. In line with this, empirical studies on the effect of process innovation on job creation have shown mixed results.



Previous studies on process innovation have shown mixed results, that is, the impact of process innovation is quite unclear. Specifically, it may have a negative impact on job creation because it reduces the effect of labor input (Lachenmaier and Rottmann 2011). On the contrary, some studies showed that process innovation positively affects job creation, especially in the long run (Hong et al. 2010). Therefore, the employment creation effect from process innovation may vary, depending on various factors, such as the demand elasticity of products, market environment, and the relationship between managers and employees (Choi et al. 2011; Hong et al. 2010).



Other innovation activities to be considered in this study are organizational innovation and marketing innovation. Organizational innovation can be defined as an innovation activity to enhance the efficiency of a business operation by introducing innovative organizational management policies, such as a flexible working time system. On the other hand, marketing innovation is generally referred to as an innovation activity which tries to increase the value of a product by improving brand communication, new market exploration, and an optimization of marketing processes (Bryson et al. 2012; Theodorakopoulos et al. 2014).



Considering that the enterprise environment is getting more complicated and diverse, organizational and marketing innovation are essential to enhance a firm’s competitiveness and its survival capability. Studies have revealed that organizational innovation contributes to a firm’s sustainable growth and its competitiveness (Brown and Eisenhardt 1997; Crossan and Apaydin 2010). It is worth noting that this type of innovation does not require many employees, and thus, it may negatively affect new employment. On the other hand, marketing innovation is known to have a positive impact on job creation (Gregory et al. 2007; Lavie 2007; Zou et al. 2003).



As noted above, it is hard to derive consistent theoretical conclusions on the relationship between innovation activities and the creation of jobs. Therefore, we built the following hypotheses by combining various theories and the results of empirical studies.



Hypothesis 2-a.

Product innovation activities positively affect the creation of employment.





Hypothesis 2-b.

Process innovation activities negatively affect the creation of employment.






2.3. Government Policy and Job Creation


The government’s support and regulatory policies are generally related to job creation. In theory, government assistance and providing benefits to SME businesses can result in creating new employment (Bartik 2003; Anderberg 2006). Empirically, studies have confirmed that the government’s SME support can promote SMEs’ competiveness and create new employment (Park et al. 2014; Yoon et al. 2009).



On the other hand, regulatory obstacles may discourage job creation. Since the early 2000s, many studies have dealt with the relationship between regulations and labor demands (Krueger and Pischke 1998; Djankov et al. 2002). Most of them have indicated that the government’s regulations did not help in job creation (Bertrand and Kramarz 2002; Ciccone and Papaioannou 2007; Yakovlev and Zhuravskaya 2007).



The reviews above state that government support programs contribute to creating new employment, while regulations impede job creation. Based on the theory of the SMEs related government support policy impact on job creation and empirical studies’ results, we developed the following hypothesis:



Hypothesis 3.

Government support programs positively affect the creation of employment.







3. Research Method


The purpose of this study is to identify the SMEs’ and government policy factors that are associated with new employment. For this, we performed a retrospective study using nationwide data. Specifically, we set the annual growth rate of employees of the SMEs as a dependent variable. Fifteen explanatory variables in two sections were included: SMEs’ factors and government policy factors (support and regulations). It is worth noting that SMEs’ factors were divided into three sub-categories: SMEs’ basic factors, innovation activities, and innovation capabilities. For the econometric analysis, we primarily used a multivariate regression model. Figure 1 shows a schematic diagram of our study.



The regression model of our study is shown in Equation (1), where empl represents a dependent variable, which is the rate of increase of created jobs during the studied period; Xi is a vector of 15 independent variables. We assume that the error term εi follows a normal distribution. α and β are coefficient vectors that will be estimated through an analysis.


  e m p l =   α +   β ×  X i  +    ϵ i  ,   i = 1 , … ,   15  



(1)







3.1. Data Collection


In this study, we used the data from the Korea Innovation Survey (KIS) of 2017. The survey is conducted by the Science and Technology Policy Institute (STEPI) in Korea. It is worth noting that the KIS started in 1996 and has been designated as government-approved statistics by the National Statistical Office in 2003. In addition, the KIS is regarded as the most important and essential statistical data to investigate innovation activities at the enterprise level. The survey was designed in accordance with the OECD Oslo manual, and therefore, it has the advantage of being comparable across countries.1



It is worth noting that we utilized data from the manufacturing industry. Since Korea is known as a manufacturing-centered country and this sector plays an important role in developing its economy2, it represents the typical industrial characteristics of Korea.



In 2017 (including histories between 2013 and 2015), the KIS included 4000 companies in the manufacturing sector, and each firm gave responses about their enterprise operations and innovation activities conducted since 2013. In our analysis, we excluded 186 companies, which were large corporations, and 986 with poor-quality responses including missing values were also ruled out. The final dataset used in our analysis included 2828 firms for our analysis. In Table 1, we presented the basic information on the dataset. Specifically, we included the size of firms [medium-sized enterprises (1018, 36.3%) and small firms (1810, 63.7%)], the firm’s age (approximately 17 years), the number of employees (on average 87 persons per each firm), and the sales amount (1.884 in ten million dollars). We also showed the location of studied firms (38.7% of them are located in metropolitan areas including Seoul). Their main markets were private (91.7%), overseas (5.3%), and public (4.0%).



The details of the variables included in our study were shown separately in Section 4.1.




3.2. Variables and Measurements


To measure of the effect of employment creation by SMEs in Korea, we primarily considered the ratio of the change in the number of employees during the studied period in each firm to the total number of original employees, which is calculated from the following Equation (2):


  e m p l =  (   E N  −  E 0   )  /  E 0   



(2)




where EN represents the number of employees recorded in the last year (2015) and E0 shows the number of employees in the initial year (2013).



We now explain the covariates. Recall that SME factors are grouped into three categories—SMEs’ basic factors, innovation activities, and innovation capabilities. Seven explanatory variables—age, sales, exports sales ratio, a firm’s location, the use of sub-contraction, wage rate, and employment inducement ratio—were considered in the group of SMEs’ basic factors. It is worth noting that three variables (sub-contraction, wage rate, and employment inducement ratio) were finally incorporated into our study based on the experts’ opinion (Lee and Jang 2017). Age is a continuous-type variable and is defined as the difference between the current year (2017) and the year of the firm’s establishment. The sales and exports sales ratio are also continuous-type and were calculated by using the survey data. In order to consider the geographical features of an SME, we defined the location variable, which is coded as a categorical-type variable. It takes the value 1 if a firm is located in the metropolitan area including Seoul; a value of 2 if a firm is in the urban area; and 3 is assigned if a firm is located in rural areas. Similarly, we used a binary variable named sub-contraction to represent whether a firm has used sub-contraction (1, if used; 0 otherwise) in their business. The wage rate variable represents the average wage in the sub-sector of the manufacturing industry to which a firm belongs. Finally, the employment inducement ratio, which is defined as the number of employees induced into employment when a million dollars are invested in a specific sector of the manufacturing industry, is included as a continuous-type variable and represents the unique characteristic of sub-sectors in the manufacturing industry. For this, we used the data from the Bank of Korea (Bank of Korea 2016).



Second, we considered four types of innovation activities defined in the KIS data: product, process, organizational, and marketing innovation. We set up each type of innovation activity as a binary variable. If a company performed at least one innovation activity in the last three years, we assigned value 1, otherwise, value 0 was used.



To assess the overall capability of a firm’s innovation capability, we considered two types of variables. The first is the R&D investment to sales ratio; the other is the ratio of the number of R&D employees to the total number of employees. These are both coded as continuous-type.



Last, we included two more variables that capture the government support programs and regulations. According to the KIS data, the government support programs are classified into the eight categories, and SMEs are required to mark if they used any of the programs in each category. Similarly, the government regulations are grouped into seven categories and SMEs mark the relevant category if they have experienced any difficulties due to regulations. In our study, we calculated the ratio of the sum of marked categories for each firm to the total number of government support (or regulation) categories. Therefore, this value would be larger for companies requiring more support to overcome difficulties.



It is worth noting that the eight categories of the government support programs are: (1) research and development support; (2) support for acquisition of intellectual property; (3) commercialization support; (4) support to resolve manpower shortage; (5) support for industry–university–institute collaboration; (6) support for a regulatory reform; (7) support for the mutual growth of large firms and SMEs; and (8) support for global market development. Likewise, the seven areas of government regulation are: (1) R&D investment; (2) new business expansion; (3) new facility establishment; (4) management flexibility; (5) distribution and sales; (6) product specification; and (7) others. It is also worth pointing out that the data were imported and analyzed by using R.





4. Results


4.1. Descriptive Statistics


Table 2 summarizes the descriptive statistics of the data we used. The average value of empl was 3.3% and its standard deviation was 23.4%.



We now describe the 15 explanatory variables. The average value of the firm’s age was found to be 16.672 years and the standard deviation was 10.131 years. The average of sales (per year) of the studied data was 1.884 (in ten million dollars) and its standard deviation was 2.507. The mean of exports sales ratio of the studied firms was 6.2% and its standard deviation was 15.7%. Of the 2828 firms in our study, 37.9% of them are located in either Seoul or metropolitan areas; while 28.6% of them are located in rural areas. Similarly, 39.7% of the total SMEs have used sub-contraction at least once in their business operation.



Regarding innovation activities, approximately 27.2% of the total SMEs had conducted at least one innovation activity. Product innovation was the most frequently used (31.2% of firms) and marketing innovation (23.8%) was the least used among the four innovation activities. It is worth noting that the average of the number of innovation activities was 1.089, which shows that SMEs in Korea did not perform multiple innovation activities.



We now turn our attention to the area of the innovation capability. On average, SMEs in Korea employed approximately 1.6% of the total number of employees, and they invested around 6.7% of their total sales value on R&D activities.



Last, we focus on the government policy. As noted, SMEs in Korea have used support programs in approximately two out of the eight categories. They had experienced difficulties in their business due to the government regulations in one out of seven areas.




4.2. Regression Results


Before running a regression model, we checked the variance inflation factors (VIF) of all independent variables and confirmed that there are no significant correlations among variables (<2.0). Therefore, we included all variables in our analysis.



The F-value of the regression model (3.124) and p-value (p < 0.001) verified that our multivariate regression model was statistically significant. Further, the results of the Durbin–Watson test (p-value = 0.621), the Shapiro–Wilk test (p-value = 0.571), and the Breusch–Pagan test (p-value = 0.071) also confirmed that the assumptions of our regression model are valid and that the results of the regression model are reasonably interpreted to analyze the association between the dependent variable and the set of explanatory variables. The regression results are then presented in Table 3.



The results indicated that the following factors were positively associated with new employment: (1) sales (p-value: 0.000); (2) product innovation (p-value: 0.031); (3) organizational innovation (p-value: 0.017); and (4) support programs (p-value: 0.016). On the contrary, a firm’ age (p-value: 0.009) negatively affects the job creation by SMEs in Korea (Model 1). In analyses using each sector’s variables (Models 2 through 5), we did not find any significant differences, compared with the integrated model. However, in the analysis using the innovation activity variables, we found that organizational innovation was positively related to the employment creation, which is not significant in the integrated model (Model 3). Recall that we proposed five hypotheses: H1-a: a firm’s age negatively affects the creation of employment; H1-b: a firm’s sales volume positively affects the creation of employment; H2-a: product innovation activities positively affect the creation of employment; H2-b: process innovation activities negatively affect the creation of employment; H3: the government’s support programs positively affect the creation of employment. We now have results for these hypotheses. H1-a, H1-b, H2-a, and H3 are accepted; H2-b is rejected due to the fact that process innovation does not contribute to the creation of employment. We can now infer that sufficient statistical support exists for the validity of the arguments.





5. Discussion


As the creation of employment has been recognized an important and urgent task for the Korean government, understanding factors associated with job creation is essential for designing evidence-based policies and programs. In this paper, we investigated the effect that several factors related to Korean SMEs have on creating employment. With the updated data from KIS 2017, we aimed to reveal the factors that affect the creation of employment. In particular, we focused on a firm’s innovation activity and the surrounding environment (the government’s supporting program and regulations) by controlling several SMEs’ business factors. We believe that our study can contribute to the existing literature on related areas, as well as support the decision-making of industrial researchers and policymakers.



In particular, our findings have several important implications: First, a firm’s age and sales have an opposite effect on the growth of employment. Age was negatively related to the increase of employees, that is, new and young firms play an important role in creating the new employment. This is consistent with the prior studies and the report from the Korean government that the employment growth rate of companies in the early stage of establishment is higher than that in the mature stage (Cho et al. 2016; Earle and Telegdy 2011; Haltiwanger et al. 2013; Lawless 2014). In addition, in the case of the U.S., firms that have been in existence for less than five years account for 20% of the gross job creation (Wiens and Jackson 2014). On the other hand, the sales variable positively affects job creation. This is consistent with some previous studies in Korea (Storey 1994; Bangma et al. 2005; Lim 2009). Moreover, based on theories from labor economics, more labor is required to produce and to sell more products.



An implication from the above experimental results is more crucial than the results presented. In particular, since the effect of job creation by young firms has been proved, the government should focus on ways to effectively nurture young firms and related ecosystems. For instance, providing a complete package of technology and financial support for innovative start-ups can be considered. Further, a policy should be framed to ensure that high-growth companies maintain their employment growth trend. In particular, there should be an alert during jobless growth, that is, when sales rise, employment falls. Fostering a service industry or promoting a technology-intensive labor market may be effective options to prevent the jobless growth.



Second, we observed that a firm engaged in product innovation and organization innovation had a positive impact on employment. This is quite plausible as the majority of prior studies have arrived at similar results (Dachs and Peters 2014; Harrison et al. 2008; Lofsten and Lindelof 2005). It is worth noting that organizational innovation does not generally require many employees and does not aim at creating new employment. However, considering the extent to which organizational innovation is included, new employment can be created through the hiring of experts in the domains of education and organization management, for the establishment of research institutes or new corporations, and for managing the changes in working policies. Therefore, the fact that organizational innovation positively affects new employment is understandable.



Third, we further investigated the government support programs that are more effective in creating more jobs. For this, we additionally executed a regression model with the eight supporting program variables. The results are shown in the supplementary section. As indicated, among supporting programs, we found that support programs of SMEs’ research and development and those resolving manpower shortages were particularly helpful in promoting the growth of employment (refer to the supplementary section for more details). This provides useful information for policy makers to prioritize or re-design policies to create employment. On the other hand, despite the estimates having a negative sign, government regulation was not statistically significant in creating new employment. Even so, we would like to note that the government should design regulations carefully since many prior studies have noted that regulations generally hinder SMEs’ business operations (Bertrand and Kramarz 2002; Ciccone and Papaioannou 2007; Yakovlev and Zhuravskaya 2007).



Although we have provided insightful results, our study has several limitations. First, due to its retrospective nature, errors in data measurement or collection are possible. For instance, considering that we totally rely on the response sheet, each firm’s innovation activities may not have been captured accurately. However, this is very common in observational studies and we believe that the sample size can mitigate this risk. Second, since we used data collected in Korea, it is hard to generalize it to other geographies, that is, some factors may have a different effect elsewhere, due to regional variations. Likewise, our study focused only on the manufacturing industry, and other sectors, such as the service industry, may behave in a different way. Last, since our data only contain information for the last three years, it may be insufficient to capture medium- or long-run impacts on job creation. Indeed, the effect of some factors is often delayed, and one of the promising lines of research would involve working on data that covers a longer period.



Despite these limitations, the authors believe that our analysis provides a practical and constructive approach to better understand the association between various SMEs’ related factors and the creation of employment. Further, we expect that our results can help future studies and policy design initiatives to analyze and improve the government’s economic development roadmap.
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	1
	
There exists a Community Innovation Survey (CIS) from the European Union. The EU provides an analysis report based on this data set.





	2
	
According to the report from the Bank of Korea, the contribution of the manufacturing industry to GDO (Gross Domestic Output) of Korea was calculated to be 52.2%; the service industry contributed 36.5%.
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Figure 1. A schematic diagram of this study. 
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Table 1. Descriptive information on the dataset.
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	Variable
	Value





	Cooperative Type
	



	 Medium-sized firm
	1018 (36.3%)



	 Small firm
	1810 (63.7%)



	Firm’s age (average years)
	16.7



	Number of employees (person)
	87.1



	 R&D manpower (ratio)
	6.7%



	 Sales (in ten million dollars)
	1.884



	 Exports sales ratio
	6.2%



	Location
	



	 Metropolitan area (including Seoul)
	1094 (38.7%)



	 Others
	1734 (61.3%)



	Main market
	



	 Public sector
	113 (4.0%)



	 Private sector
	151 (5.3%)



	 Overseas
	2564 (91.7%)
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Table 2. Descriptive statistics of variables.






Table 2. Descriptive statistics of variables.





	
Type

	
Variable (Code)

	
Type

	
Mean

	
Standard Deviation

	
Min

	
Max






	
Dependent Variable

	
Employment Growth Rate (empl)

	
Continuous

	
0.033

	
0.234

	
−0.990

	
5.857




	
SME factor

	
Business factor

	

	

	

	

	




	
 Age (age)

	
Continuous

	
16.672

	
10.132

	
4.000

	
66.000




	
 Sales (sales)

	
Continuous

	
1.884

	
2.507

	
0.101

	
14.600




	
 Exports sales ratio (exp_r)

	
Continuous

	
0.062

	
0.157

	
0.000

	
1.000




	
 Location (loc)

	
Categorical

	
0.907

	
0.810

	
0.000

	
2.000




	
 Wage (wag) *

	
Continuous

	
36.339

	
5.750

	
24.810

	
59.510




	
 Sub-contraction (subc)

	
Binary

	
0.397

	
0.489

	
0.000

	
1.000




	
 Employment inducement rate (empl_ir)

	
Continuous

	
7.367

	
2.291

	
1.974

	
18.565




	
Innovation activity

	

	

	

	

	




	
 Product innovation (prd_inno)

	
Binary

	
0.312

	
0.463

	
0.000

	
1.000




	
 Process innovation (prc_inno)

	
Binary

	
0.250

	
0.433

	
0.000

	
1.000




	
 Organizational innovation (org_inno)

	
Binary

	
0.289

	
0.454

	
0.000

	
1.000




	
 Marketing innovation (mkt_inno)

	
Binary

	
0.237

	
0.426

	
0.000

	
1.000




	
Innovation capability

	

	

	

	

	




	
 R&D budget (rnd_b)

	
Continuous

	
0.016

	
0.042

	
0.000

	
0.598




	
 R&D manpower (rnd_m)

	
Continuous

	
0.067

	
0.100

	
0.000

	
1.000




	
Government policy factor

	
Government policy

	

	

	

	

	




	
 Supports (supp)

	
Continuous

	
0.200

	
0.292

	
0.000

	
1.000




	
 Regulations (regu)

	
Continuous

	
0.127

	
0.256

	
0.000

	
0.875








* In ten million dollars.
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Table 3. Regression results of the creation of employment.
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Variable (Code)

	
Model 1

	
Model 2

	
Model 3

	
Model 4

	
Model 5




	
Estimate (t-Value)

	
Estimate (t-Value)

	
Estimate (t-Value)

	
Estimate (t-Value)

	
Estimate (t-Value)






	
Intercept

	
0.026 (1.290)

	
0.037 (1.957) *

	
0.019 (3.284) **

	
0.031 (5.853) ***

	
0.023 (4.170) ***




	
Business factor

	

	

	

	

	




	
 Age (age)

	
−0.001 (−2.623) **

	
−0.001 (−2.603) **

	

	

	




	
 Sales (sales)

	
0.008 (3.937) ***

	
0.009 (5.136) ***

	

	

	




	
 Exports sales ratio (exp_r)

	
0.002 (0.070)

	
0.008 (0.266)

	

	

	




	
 Location (loc)

	
Reference

	
Reference

	

	

	




	
  Location_urban (urb)

	
−0.004 (−0.388)

	
−0.006 (−0.571)

	

	

	




	
  Location_rural (rul)

	
−0.007 (−0.622)

	
−0.006 (−0.584)

	

	

	




	
 Sub-contraction (subc)

	
−0.008 (−0.809)

	
−0.006 (−0.691)

	

	

	




	
 Wage (wag)

	
0.000 (0.032)

	
0.000 (1.081)

	

	

	




	
 Employment inducement rate (empl_ir)

	
0.001 (0.032)

	
0.001 (−0.285)

	

	

	




	
Innovation activity

	

	

	

	

	




	
 Product innovation (prd_inno)

	
0.023 (2.076) *

	

	
0.023 (2.245) *

	

	




	
 Process innovation (prc_inno)

	
−0.001 (−0.062)

	

	
0.003 (0.286)

	

	




	
 Organizational innovation (org_inno)

	
0.027 (2.389) *

	

	
0.032 (3.032) **

	

	




	
 Marketing innovation (mkt_inno)

	
−0.022 (−1.848)

	

	
−0.017 (−1.433)

	

	




	
Innovation capability

	

	

	

	

	




	
 R&D budget (rnd_b)

	
−0.168 (−1.429)

	

	

	
0.052 (1.114)

	




	
 R&D manpower (rnd_m)

	
−0.023 (−0.485)

	

	

	
−0.128 (−1.140)

	




	
Government policy

	

	

	

	

	




	
 Support programs (supp)

	
0.005 (2.419) *

	

	

	

	
0.006 (3.228) **




	
 Regulations (regu)

	
−0.002 (−0.816)

	

	

	

	
−0.000 (−0.136)




	
 R-squared (Adjusted R-squared)

	
0.017 (0.012)

	
0.011 (0.008)

	
0.005 (0.004)

	
0.001 (0.000)

	
0.004 (0.003)




	
 F-statistics (p-value)

	
3.124 (0.000) ***

	
3.931 (0.000) ***

	
4.147 (0.002) **

	
0.959 (0.383)

	
5.704 (0.003) **








* p < 0.05; ** p < 0.01; *** p < 0.001.
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