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Proactive market orientation towards export performance within SMEs: A comparative 

study between the US and South Korea 

 

Abstract: Drawing on dynamic capabilities (DC) theory, this paper examines the relationships 

between proactive market orientation (PMO) that captures new knowledge or information for a 

business market and export performance through exploration innovation (i.e. radical innovation) 

(EOR) and exploitation innovation (EOI) (i.e. incremental innovation) in small and medium-sized 

enterprises (SMEs) in both the United States (US) and South Korea. As a quantitative research, 

data sets in each country were collected employing a non-probability sampling approach. For 

theoretical extension and identifying a crucial construct for export performance, partial least 

squares structural equation modelling (PLS-SEM) is employed, including multi-group analysis 

(MGA). This paper has demonstrated that PMO can influence export performance through EOR 

in combined data, including the US and South Korea. While PMO can affect export performance 

through EOR in the US, PMO can’t lead to export performance through either EOR or EOI in 

South Korea. For better export performance, this research proposes that SMEs in the US should 

keep re-shaping digital business models for EOR attributed to PMO. However, due to reliance on 

venture capital, both EOR and EOI should be pursued simultaneously for long-term export 

performance. In contrast, SMEs in South Korea should facilitate business process innovation (i.e. 

innovating firms) first to enhance export performance.  

 
Keywords: Proactive market orientation, Comparative study, United States, South Korea, SMEs, 
Dynamic capabilities 
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1. Introduction 

In the field of international business and marketing, proactive market orientation (PMO) capturing 

the search for new information or knowledge to detect customers’ potential needs has been crucial 

owing to the market uncertainty, such as ever-changing customer demand, prices and supply (Robb 

and Stephens 2021). Although both PMO and responsive market orientation (RMO) stressing 

market intelligence for identifying the current needs of customers may actualise innovations for 

firms’ competitive advantage (e.g., Osorio Tinoco, Hernández-Espallardo, and Rodriguez-

Orejuela 2020), for the United States (US) and South Korea, understanding the critical role of 

PMO becomes vital. This is because ‘proactively market-oriented firms are more likely to scan the 

markets more widely than are firms that focus on RMO’ (Kharabsheh, Jarrar and Simeonova 2015, 

p. 427). Both countries are deemed international market leaders in future high-tech industries 

which attract more attention in diverse markets owing to the link with sustainable business models 

all over the world (OECD 2023). According to the International Energy Agency (2023), both 

countries signed memoranda of understanding for strengthening cooperation to broaden or scan 

new markets, including battery, bio, robotics etc. 

In both countries, small and medium-sized enterprises (SMEs) likewise focus on PMO, which can 

influence business innovations. Here, SMEs in the manufacturing sector consider innovations 

caused by PMO critical as they can furnish a narrower range of goods (OECD 2023). It is said that 

owing to the international situation and unstable economic crisis (i.e. high levels of external 

unpredictability), the impact of PMO should be discussed particularly in SMEs for better 

performance (Kharabsheh, Jarrar and Simeonova 2015). 
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Although PMO can theoretically result in the innovation of products or services for SMEs (Robb 

and Stephens 2021), what is still unclear is whether PMO can affect either radical or incremental 

innovations highly associated with the export performance of SMEs in the US and South Korea. 

When contemplating a difference in cultural, political and economic aspects in the international 

business context (e.g., Lui, Oh, and Rowley 2022), the different outcomes regarding a certain 

innovation (i.e. either radical or incremental innovations) between the Western and Asian business 

contexts can be found towards export performance. Therefore, this paper underlines the role of 

PMO in SMEs influencing either radical or incremental innovations, which may in turn affect 

export performance in both the US and South Korea where export performance is critical in 

estimating economic growth (OECD 2023). 

To fill this core gap, we underline the relationship between PMO and export performance through 

innovations in SMEs in both countries. This is because compared to large firms in the US and 

South Korea, little is known about the impact of innovations and PMO in SMEs (Robb and 

Stephens 2021); SMEs in both countries are likely to be vulnerable to market uncertainties. 

Nonetheless, leaders in SMEs may find it difficult to facilitate PMO which affects innovations; 

this can be due to the lack of financial support, which could lower their performance (Sharfaei, 

Wei Ong, and Ojo 2023). On the other hand, for elucidating the constructs in this paper, we 

underline PMO as an independent variable, which can influence exploration innovation (EOR) 

and exploitation innovation (EOI). Here, EOR theoretically refers to radical innovation furnishing 

new products, while EOI concerns incremental innovation reinforcing existing products for 

customers (Chaudhary, Sangroya, and Nema 2021). Both EOR and EOI are considered mediators 

between PMO and export performance in this paper.  
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Regarding the US and South Korean contexts, SMEs in South Korea mainly draw on trade and 

export performance for their business success through export-led growth plans (Jeon, Han, and 

Lee 2006). As SMEs in South Korea have had a higher level of intermediate input dependency (i.e. 

over 30 per cent trade value) than export trade value (i.e. 20 per cent), the increase in export 

performance by SMEs may be demanded for a trade surplus (OECD 2021). In terms of the US, 

business service exports (e.g. 1 billion dollars) by SMEs can newly create around 7.3 thousand 

jobs; thus leaders in the US also consider export performance critical for their economic growth 

and stability (Office of the United States Trade Representative 2013). Interestingly, due to the 

increasing rate in global market shares by SMEs, both countries have endeavoured to help SMEs 

increase export performance and avoid market uncertainties such as having offered 2.2 billion 

dollars for SMEs in South Korea and 1 billion dollars for SMEs in the US on January 2020 since 

the unprecedented situation (Park and Maher 2020). Furthermore, the US offered 383 billion 

dollars for SMEs, while South Korea furnished 5.7 billion dollars for SMEs in April 2020 (Park 

and Maher 2020). Regarding South Korea, the OECD (2021) states that based on the 

comprehensive plan for supporting SMEs, the government has encouraged the digitalisation of 

SMEs to prevent a decline in export rates. For instance, the number of exports by SMEs in the 

third quarter of 2022 is 27.46 billion dollars which can mitigate an overall decline in exports (i.e. 

9.7 per cent) in South Korea (South Korea Ministry of SMEs and Startups 2023). Regarding the 

US, SMEs have played a vital role in their business and economic growth. This is because SMEs 

employed around 59 million employees in 2018 and accounted for 33 per cent of overall export 

value in 2016 (United States International Trade Commission 2019). Interestingly, SMEs 

particularly in the service industry accounted for 95 per cent in 2015 (United States International 

Trade Commission 2019). In short, SMEs in both countries play a vital role in their business 



 

 
 

5 

markets and should establish an effective plan for increasing export performance by focusing on 

radical (i.e. EOR) or incremental (i.e. EOI) innovations attributed to PMO, which will be discussed 

in this paper. 

For enhancing export performance in both countries, the question arises: can two different 

innovations for SMEs (i.e. EOR or EOI) mediate the relationships between PMO and export 

performance based on dynamic capabilities (DC) theory? this theory is employed to grasp how 

SMEs in both nations can facilitate export performance in rapidly changing environments. DC 

theory implies the firm’s ability, skills, rules, and structures to create values that deal with rapidly 

changing environments (Teece, Pisano, and Shuen 1997). In line with the dynamic marketing 

capabilities based on DC theory, new products (e.g., EOR) and procedures (e.g., EOI) should be 

covered as mediators for facilitating export performance in changing market environments owing 

to the importance of marketing function and innovation on export performance (Xu et al. 2018). 

With regards to expected contributions in this paper, it is expected that leaders in SMEs in both 

countries can find our paper useful for better export performance, as the extant literature usually 

emphasises technological facets (Hwangbo, Shin, and Kim 2022). Furthermore, as electronic 

commerce along with artificial intelligence (AI) has been predominant in both countries, the 

understanding of innovations (i.e. EOR or EOI) becomes vital in addition to grasping customer 

shopping experiences (Erdmann and Ponzoa 2021). Therefore, again the question arises: can 

innovations for SMEs (i.e. EOR or EOI) mediate the relationships between PMO and export 

performance based on DC theory? 

In terms of research method, the data sets were collected from employees in SMEs from the US 

(84) and South Korea (80) through online questionnaires. For the analysis, we employed partial 
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least squares structural equation modelling (PLS-SEM) mainly for theoretical extension and 

higher validation purposes adequate to a comparative study (Hair et al. 2019). Through multi-

group analysis (MGA), a clear discrepancy between the US and South Korea is presented; based 

on this, key implications and conclusions are drawn. 

  

2. Literature Review 

2.1 Dynamic Capabilities Theory 

Research on DC theory predominantly underlines the strategies and processes that firms can use 

to acquire resources and adjust their routines; these aspects have been thoroughly explored in the 

fields of organisational change, evolution and strategic transformation (Fukuzawa 2015). Teece et 

al. (1997)’s insights mainly highlighted the role of firms’ routines in grasping how firms grow and 

cope with changing environments. Eisenhardt and Martin (2000) argued that DC may be more 

consistent and transferable in moderately dynamic markets where changes are not excessively 

rapid. However, in high-velocity markets, DC can be more fragile. On the other hand, Zollo and 

Winter (2002) claimed that DC can occur regardless of rapidly changing environments due to the 

synergies of collective activities in an organisation. Teece (2007) integrated the above approaches 

by claiming that DC enable firms to create, deploy and protect intangible assets that are critical for 

superior performance. Due to the shift to technological developments, three building blocks of DC 

have been suggested, including process, position and strategic path (Teece 2014). Process means 

the way how things can be done in a firm. While position concerns the types of assets that need to 

be orchestrated, strategic path underlines maintaining market positions for competitive advantages 

(Sheng 2017). 
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In this research, PMO embodies the process; both EOR and EOI embody the position. The export 

performance embodies the strategic path. It was said that both EOR and EOI can be regarded as 

the strategic path (Sheng 2017). However, extended from the capabilities-based framework by 

Sheng (2017) capturing the importance of resource, capability and result, we underline EOR and 

EOI as the positions, which in turn leads to strategic paths such as export or domestic performance. 

Due to the significant investment in research and development (R&D) for export values in both 

nations, export performance can be deemed more critical as the strategic path in the overall context 

of sustainable performance (OECD 2023). Albeit the US and South Korea can be defined as friend-

shoring as trade partners, their innovation activities affecting export performance can differ 

(OECD 2023). In this regard, the use of DC theory can reveal a crucial positioning activity for 

both countries. Overall, the application of DC theory is depicted in Figure 1 below. 

 

 

Figure 1. The application of DC theory 

 

2.2 Hypothesis Development 

2.2.1 Proactive Market Orientation 
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It is stated that PMO (i.e. the search for new information or knowledge) can lead to organisational 

performance such as financial performance, as the potential needs of customers can be fulfilled 

(Osorio Tinoco, Hernández-Espallardo, and Rodriguez-Orejuela 2020). Here, firms’ capabilities 

to identify the customers’ needs were highlighted in many firms to underpin the impacts of PMO 

(Huang and Tsai 2013; Jin, Jung, and Jeong 2018). Likewise, for SMEs, it was empirically 

demonstrated that PMO can lead to improved performance. For instance, Robb and Stephens 

(2021) discovered that PMO reinforced the export performance in South Africa. Bodlaj and Čater 

(2022) implied that PMO can play a vital role in reinforcing performance in European countries. 

Here, in addition to innovations, marketing capabilities such as digital advertising and market 

research should be captured for improved performance. Although PMO can influence firms’ 

capabilities to reinforce products, which in turn affects export venture performance for SMEs 

(Bodlaj and Čater 2022), it looks unclear whether PMO can affect EOR or EOI (Narver, Slater, 

and MacLachlan 2004). 

Albeit many SMEs struggled with information barriers and insufficient resources in the past, 

globalisation in business has helped them pay attention to the impacts of PMO; it is generally 

found that PMO can influence not simply EOR but also EOI (Lendowski et al. 2022), which may 

be found in the US and South Korea (Kang, Robb, and Stephens 2022). Interestingly, when the 

level of governmental intervention is higher, EOI attributed to PMO could frequently occur 

compared to EOR (Li and Huang 2019). When an increase in investment happens, EOR can be 

easily found in many international firms, such as video streaming businesses (Chaudhary, 

Sangroya, and Nema 2021). Interestingly, R&D for the firms in both the US and South Korea has 

grown rapidly; the US is a leading player (779 firms), and South Korea has 60 firms among 2500 
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global firms (OECD 2023). The growth of business R&D can underpin PMO, which in turn 

influences firms’ innovations for their products.  

Overall, to cope with market uncertainties, many firms, including SMEs, take note of PMO as it 

can lead to valuable innovations (Kim 2022). As the extant literature shows that PMO can 

influence both EOR and EOI, two hypotheses are proposed below: 

Hypothesis 1: PMO will be positively related to EOR. 

Hypothesis 2: PMO will be positively related to EOI. 

 

2.2.2 Exploration Innovation 

Some believe that to improve export performance, firms may choose one specific business 

innovation strategy only for their products or business services. However, many firms nowadays 

tend to pursue both EOR for furnishing new products and EOI for reinforcing existing products 

together, particularly in the US and South Korea (Kang, Robb, and Stephens 2022). 

In terms of EOR (i.e. radical innovation), many firms seek EOR by developing new business 

models that can replace the existing business models or markets (Chang, Hughes, and Hotho 2011). 

A smartphone is one of the famous examples of EOR, which has changed the existing business 

markets (Tiberius, Schwarzer, and Roig-Dobón 2021). Particularly in South Korea, many firms 

including SMEs were found to better employ EOR than firms in the US amid COVID-19, along 

with the growth of electronic commerce (Kang, Robb, and Stephens 2022). Electronic commerce 

sales recorded approximately 135 billion dollars in 2021 in South Korea; the increase rate in 

electronic commerce sales volume between 2020 to 2021 is even higher than the rate between 
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2019 to 2020 (Statista 2023). In terms of radical innovations today, many firms in South Korea 

put more effort into developing AI technologies for their products such as autonomous driving 

(Kopalle et al. 2022). Moreover, as a part of EOR, electric vehicle technologies have been 

innovated including battery technology (e.g. cell-to-pack method or design), which in turn lowers 

greenhouse gas emissions. 

It was said that firms in the US relied more on EOI to avoid supply chain disruptions amid the 

pandemic period (Robb, Kang, and Stephens 2022). Nonetheless, radical innovations for the 

automobile industry and employing AI techniques in diverse business sectors can nowadays 

represent EOR for US firms including SMEs (Grashof and Kopka 2023). Likewise, many firms in 

the US have made great exertions in the automobile industry based on a large amount of data sets 

from their networking capabilities; moreover, regarding the components for autonomous cars, they 

don’t depend entirely on imports due to some leading technologies such as video cameras, sensors 

and maps (Iyer 2021). 

Overall, SMEs in both countries may rely more on EOI as this can be quicker to elicit market 

responses. However, owing to the importance of AI techniques in global business nowadays, 

SMEs in the US and South Korea seek EOR to reinforce their export performance. Here, two 

hypotheses are proposed below: 

Hypothesis 3: EOR will be positively related to export performance. 

Hypothesis 4: EOR will fully mediate the relationship between PMO and export performance. 

 

2.2.3 Exploitation Innovation 
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To avoid experimentation risks (e.g. commercial risks), many firms including SMEs may prefer 

EOI (i.e. incremental innovation) (Martin, Javalgi, and Cavusgil 2017). In addition to EOR, it is 

found that EOI can also reinforce business performance and competitiveness for SMEs (Chang, 

Hughes, and Hotho 2011). 

In the case of SMEs in South Korea, PMO may largely influence EOI as internal capabilities for 

knowledge sharing can be enhanced for the existing business services (Sun and Lee 2022). 

Interestingly, many firms in South Korea particularly in knowledge-intensive industries 

emphasised downstream activities (i.e. the movement from the final assembly of goods to 

customers), which could largely relate to EOI (OECD 2023). Furthermore, as value chains within 

knowledge-intensive industries in South Korea have been localised by foreign direct investment 

and technological advancements (OECD 2023), such a phenomenon has facilitated incremental 

innovations in knowledge-intensive industries such as semiconductor, automobile and electronic 

products, which in turn affects export performance. Furthermore, interestingly, some SMEs in 

South Korea (e.g. cosmetic industry) mainly target an overseas market for their export performance 

with EOI positioning (South Korea Ministry of SMEs and Startups 2023). This is because of 

reasonable prices, incremental product variety strategies and digital business models for the global 

market. 

Concerning firms including SMEs in the US, in addition to EOR, EOI can be largely influenced 

by PMO (Gotteland, Shock, and Sarin 2020). Many firms in the US grasp the core benefit of EOI 

as companies can have flexible business diversification (e.g. goods and services), which can help 

them focus on the current business models. On the other hand, owing to the risks in the credit 

market, SMEs in the US can prefer EOI; incremental innovation can be more adequate in this case 

when contemplating innovation costs and risks (Naradda Gamage et al. 2020). When considering 
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market turbulence and digital customer interaction in the US, SMEs can be encouraged to rely on 

the customer-oriented approach for diversifying existing products. Here, the customer-oriented 

approach along with digital business diversification becomes pivotal in the US, which in turn 

results in long-term loyalty and satisfaction by global customers (Goldman et al. 2021). Here, two 

hypotheses are furnished below: 

Hypothesis 5: EOI will be positively related to export performance. 

Hypothesis 6: EOI will fully mediate the relationship between PMO and export performance. 

 

3. Methodology 

3.1 Data and Methods 

Data sets for the US and South Korea were collected, employing a non-probability sampling 

method. Here, snowball sampling was used starting from local business communities and panels, 

particularly in New York and Seoul. Table 1 illustrates the demographic information through a 

statistical package for the social sciences (SPSS). Here, regarding the primary industry of 

operation for the US, the category of others is comprised of banking, education, finance, healthcare, 

consulting, tourism, housing, fashion, and manufacturing industries. In a similar vein, within South 

Korea, the category of others covers education, manufacturing, fashion, and engineering industries. 

Data sets for the US were collected between January and May 2022, while data sets for South 

Korea were collected between August and October 2022. The data sets in this paper were analysed 

through partial least squares structural equation modelling (PLS-SEM). While covariance-based 

structural equation modelling (CB-SEM) based on maximum likelihood can be used for theory 
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confirmation and for seeking generalisation, PLS-SEM should be employed for ascertaining core 

drivers in complex models and for the exploratory state of research (Hair et al. 2019). Thus, PLS-

SEM is selected. Additionally, for testing hypotheses in two different countries, a bootstrapping 

technique based on the resampling method is employed to obtain robust quantified evidence (Kock 

2018). Hence, this paper draws on MGA in PLS-SEM via measurement invariance of composite 

models (MICOM). Three steps of MICOM are assessed: (1) configural invariance, (2) 

compositional invariance, and (3) the equality of composite mean values and variances (Henseler, 

Ringle, and Sarstedt 2016). In addition, this paper conducted a common method bias test and t-test 

before evaluating MGA for detecting the inadequate estimations of dispersion. 

 

Table 1. The demographic information 

Section Category 
Frequency 
(Number) 

US  

Per cent 
(%) 

US 

Frequency 
(Number) 

South Korea 

Per cent 
(%) 
South 

Korea 

Job rank 

Employee 15 17.9 32 40 
Manager with a few employees 24 28.6 30 37.5 

Director 15 17.9 14 17.5 
Executive leading the company 8 9.5 4 5 

Owner of the company 22 26.2 0 0 
Total 84 100 80 100 

Number of 
employees 

Less than 20 28 33.3 15 18.8 
21-149 34 40.5 29 36.3 

150-249 6 7.1 4 5 
250-499 4 4.8 15 18.8 

500+ 12 14.3 17 21.3 
Total 84 100 80 100 

Years that your 
company has 

been in 
operation 

1-5 23 27.4 9 11.3 
6-10 7 8.3 9 11.3 
11-25 9 10.7 41 51.2 
26+ 45 53.6 21 26.3 

Total 84 100 80 100 

The primary 
industry of 
operation 

Machinery, automobiles, nautical 
and aeronautics industry 8 9.5 16 20 

Building materials 5 6.0 5 6.3 
Chemical and petrochemical 

industry 4 4.8 3 3.8 
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Electronics 7 8.3 9 11.3 
Packaging and office supplies 1 1.2 4 5 
Telecommunications and IT 3 3.6 10 12.5 
Food industry and consumer 

goods 16 19 9 11.3 

Pharmaceutical and medical 
industry 3 3.6 4 5 

Logistics and transport 1 1.2 6 7.5 
Others 36 42.8 14 17.5 

 Total 84 100 80 100 
 

3.2 Measurement Instrument 

The variables in this paper are based on psychometric survey questions including PMO, EOR, 

EOI and export performance. The psychometric constructs have been applied in the field of 

international business and marketing to discover perceived business conditions and performance; 

factors in this study reflect perceptions of managers (e.g. forward-thinking for SMEs) (Stephens, 

Kang, and Robb 2022). For all items, the 5-point Likert scale ‘1’ strongly disagree and ‘5’ 

strongly agree was employed (Rawwas et al. 2018). 

We referred to the extant literature to elicit validated constructs. For instance, PMO was adopted 

by Narver et al. (2004); PMO is the extent to which the firm searches for new information to 

anticipate the potential market needs (Narver et al. 2004; Osorio Tinoco, Hernández-Espallardo, 

and Rodriguez-Orejuela 2020). On the other hand, EOR was adopted by He and Wong (2004), 

while EOI was adopted by Chang, Hughes, and Hotho (2011). 

Here, EOR mainly underlines radical innovation for business products (He and Wong 2004). In 

contrast, EOI focuses on incremental innovation for business products and services (Chang, 

Hughes, and Hotho 2011). In terms of export performance considered as PERF in our analysis, 

we refer to items validated by Robb and Stephens (2021) who covered perceived export 
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profitability, sales volume, growth (i.e. export growth rate), return on investment, strategic 

orientation, global market share and performance satisfaction. Items for export performance were 

validated based on managers’ viewpoints who have had international business and marketing 

experiences seeking improved performance (Robb and Stephens 2021). In a nutshell, 

questionnaire items are furnished in Appendix 1. 

 

4. Analysis and Findings 

4.1 Descriptive Statistics 

Descriptive statistics including 1) combined data, 2) the US and 3) South Korea are illustrated in 

Table 2. This can furnish the comprehensive characteristics of variables in our data sets (e.g., 

Shan and McIver 2011). Here, the mean and standard deviation values for each construct are 

presented. Furthermore, observed minimum, maximum and median values for latent variables 

are furnished. 

 

Table 2. Descriptive statistics  

1) 
Combined 

data 
Mean  

Standard 
deviation 

Observed 
min 

Observed 
max Median 

EOI 3.662 1.103 -3.103 1.563 0.110 
EOR 3.392 1.221 -2.331 1.575 0.118 
PMO 3.527 1.102 -3.087 1.783 0.096 
PERF 2.800 1.105 -1.767 1.930 0.082 

 

2) US Mean 
 

Standard 
deviation 

Observed 
min 

Observed 
max Median 

EOI 3.312 1.032 -2.944 1.378 0.103 
EOR 3.093 1.148 -2.881 1.448 0.129 
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PMO 3.112 0.946 -2.444 1.508 0.079 
PERF 2.871 1.052 -1.925 1.631 0.000 

 
3) South 
Korea 

Mean 
 

Standard 
deviation 

Observed 
min 

Observed 
max Median 

EOI 3.990 1.063 -2.733 1.995 0.159 
EOR 3.670 1.233 -2.014 1.833 0.153 
PMO 3.817 1.140 -2.965 2.399 0.087 
PERF 3.635 1.085 -1.716 2.113 0.219 

 

 

4.2 Common Method Bias and T-test 

To assess common method variance, Harman’s single-factor test was conducted.  

The threshold of total variance is below 50 per cent (Cheung and Wu 2012). No common method 

variance exists in this paper, as the total variances of the first factor for two countries and each 

country were lower than the threshold of 50 per cent. Here, the test revealed that 40.475 per cent 

of variance for the combined data; 27.988 per cent of variance for the US; 46.76 per cent of 

variance for South Korea. 

On the other hand, the t-test was performed to compare two sample means from each group (i.e. 

the US and South Korea). Appendix 2: T-test between the US and South Korea including 

Levene’s test capturing the homogeneity of variance is presented, comprised of equal variances 

assumed and equal variances not assumed. When equal variances are assumed, the calculation 

draws on pooled variances. In contrast, when equal variances are not assumed, the calculation 

relies on un-pooled variances; moreover when significant probability is lower than 0.05, equal 

variances not assumed should be reported (Bhatt and Pathak 2010). As a non-parametric test is 

employed for this paper, both equal variances assumed and not assumed can be referenced (Kock 
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2018). In Appendix 2, discrepancies between the two countries were demonstrated, except for 

PMO 1, PMO 5 and PERF 6. When contemplating production and distribution for SMEs in both 

the US and South Korea, they have been deemed as the centre of trade networks, which in turn 

relates to managers’ perceptions of firms’ global market shares (i.e. PERF 6) (Vidya and 

Prabheesh 2020). In addition, when considering marketing strategies for both countries such as a 

customer-oriented approach, market anticipations (i.e. PMO 1) and developments with risks (i.e. 

PMO 5) can receive attention in common (Cho, Lee, and Jeong 2023). 

 

4.4 Outer Model 

The outer model was assessed by testing the unidimensionality, reliability, and validity of 

constructs in the measurement model. In terms of unidimensionality, factor loadings should be 

higher than 0.5 (Hair et al. 2019). Hence, unidimensionality was empirically demonstrated in this 

paper including 1) combined data (i.e., the US and South Korea), 2) the US and 3) South Korea 

separately. Table 3 illustrates the outer loadings below. 

 

Table 3. Outer loadings 

Outer loadings Combined data US South Korea 

EOI1 0.824 0.733 0.910 

EOI2 0.827 0.827 0.853 

EOI3 0.727 0.571 0.695 

EOI4 0.709 0.576 0.795 

EOR1 0.876 0.825 0.927 

EOR2 0.833 0.794 0.891 

EOR3 0.842 0.730 0.917 

EOR4 0.804 0.665 0.912 
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PMO1 0.712 0.731 0.749 

PMO2 0.771 0.715 0.779 

PMO3 0.768 0.693 0.778 

PMO4 0.783 0.716 0.768 

PMO5 0.665 0.680 0.735 

PMO6 0.730 0.642 0.747 

PMO7 0.772 0.694 0.874 

PERF1 0.879 0.913 0.823 

PERF2 0.922 0.927 0.905 

PERF3 0.886 0.859 0.909 

PERF4 0.892 0.879 0.892 

PERF5 0.918 0.912 0.924 

PERF6 0.781 0.801 0.792 

PERF7 0.889 0.842 0.923 
 

For evaluating the internal consistency, composite reliability values should be calculated (Hair et 

al. 2019). In respect to South Korea, composite reliability (rho_a and rho_c) exceeds 0.8. Hence, 

all indicators have measured the constructs appropriately. Concerning combined data, composite 

reliability values exceed 0.78. In the US, composite reliability (rho_a) is higher than 0.6, which is 

acceptable for theoretical extension. Therefore, internal consistency was demonstrated in this 

paper. Additionally, average variance extracted (AVE) was assessed; in combined data and South 

Korea, all constructs were higher than the threshold of 0.5. However, in the US, EOI and PERF 

(i.e. export performance) remained lower than 0.5. However, for a comparative study, AVE > 0.4 

can be deemed acceptable if composite reliability is higher than 0.6 (Rahman, Nagapan, and Asmi 

2014). This is because composite reliability doesn’t assume equal loadings (Ramli, Latan, and 

Nartea 2018). Table 4 shows the internal consistency and convergent validity, which were 

demonstrated for this paper. 

 

Table 4. Internal consistency and convergent validity 
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Constructs 

Composite 
reliability (rho_a) 

 
Combined data 

Composite 
reliability (rho_c) 

 
Combined data 

Average variance 
extracted (AVE) 

 
Combined data 

EOI 0.787 0.856 0.599 
EOR 0.862 0.905 0.704 
PERF 0.887 0.91 0.558 
PMO 0.955 0.961 0.778 

 

Constructs 

Composite 
reliability (rho_a) 

 
US 

Composite 
reliability (rho_c) 

 
US 

Average variance 
extracted (AVE) 

 
US 

EOI 0.633 0.775 0.470 
EOR 0.757 0.841 0.571 
PERF 0.711 0.794 0.439 
PMO 0.954 0.959 0.770 

 

Constructs 

Composite 
reliability (rho_a) 

 
South Korea 

Composite 
reliability (rho_c) 

 
South Korea 

Average variance 
extracted (AVE) 

 
South Korea 

EOI 0.863 0.888 0.668 
EOR 0.932 0.952 0.831 
PERF 0.897 0.883 0.612 
PMO 0.959 0.961 0.779 

 

Additionally, discriminant validity was evaluated, testing the Heterotrait-Monotrait Ratio 

(HTMT); here all constructs should be lower than the threshold of 0.9 (Hair et al. 2019). However, 

the value of 0.94 can be acceptable in the comparative study, when the lack of decoupling and 

limited evidence may exist owing to turbulent markets (Gonzalez et al. 2022). Table 5 indicates 

that discriminant validity was demonstrated. 

Table 5. HTMT 

Combined data EOI EOR PMO 

EOR 0.821   
PMO 0.866 0.730  

PERF 0.352 0.436 0.492 
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US EOI EOR PMO 
EOR 0.775   

PMO 0.746 0.519  

PERF 0.283 0.428 0.407 

 
South Korea EOI EOR PMO 

EOR 0.817   
PMO 0.935 0.840  

PERF 0.381 0.378 0.498 

 

To determine either partial or full measurement invariances for MGA, MICOM was tested to 

ascertain the measurement invariance of composites (Carranza et al. 2020). Based on the procedure 

underpinned by Henseler, Ringle, and Sarstedt (2016), we depict Figure 2: Three steps for 

MICOM. 

 

Figure 2. Three steps for MICOM  
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The first step for the MICOM is to check configural invariance. Here, ‘the assessment of configural 

invariance consists of an evaluation of the measurement models for all groups to determine if the 

same basic factor structure exists in all the groups’ (Latan, Noonan, and Matthews 2017, p. 227). 

Here, identical indicators, data treatment and algorithm settings in each model should be checked 

(Henseler, Ringle, and Sarstedt 2016). In that regard, this study has complied with the same 

indicators, coding process and aligned application setting across two different groups. Hence, the 

first step for the MICOM was demonstrated. 

As the second step, compositional invariance should be assessed to identify the equality of 

composite scores. ‘Compositional invariance means that the prescription for condensing the 

indicator variables into composites is the same for all groups’ (Henseler, Ringle, and Sarstedt 2016, 

p. 414). This can be established if ‘the composite scores are the same across the groups, despite 

possible differences in the group-specific weights used to compute the scores’ (Hair et al. 2017, p. 

143). Here, the original correlation between the US and South Korea should be equal to or greater 

than the correlation permutation means (Sarstedt et al. 2022). For examining hypotheses, the 

MICOM adopts permutation testing capturing a reference distribution from the actual data sets 

(Hair et al. 2017). ‘Permutation tests randomly exchange observations between the groups multiple 

times’ (Hair et al. 2017, p. 144). The combined scores for correlation permutation mean were 

calculated, employing a permutation procedure with a confidence level of 5% along with 1000 

permutations (Henseler, Ringle, and Sarstedt 2016). If the original correlation is smaller than the 

correlation permutation mean, this falls out of the 95% permutation-based confidence interval 

adopting an alternative hypothesis (Hair et al. 2017). Table 6 indicates that compositional 

invariance was empirically demonstrated. 

Table 6. Compositional invariance 
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 Original correlation Correlation 
permutation mean 5.00% Permutation p value 

EOI 0.998 0.997 0.991 0.657 
EOR 0.999 0.999 0.997 0.376 

PMO 0.998 0.998 0.997 0.058 
PERF 0.999 0.999 0.983 0.302 

 

As the third step, it is necessary to use the pooled data for the equal composites’ mean values and 

variances (Henseler, Ringle, and Sarstedt 2016). For the calculation of equal mean values, the 

average construct scores between two different groups should be compared. In addition, for the 

calculation of equivalence of variances, the logarithm of variance should be employed for 

comparing two different groups. Table 7 indicates that composites’ variance was demonstrated as 

permutation p value is greater than 0.05. However, as the permutation p value is lower than 0.05 

for composites’ mean values, full measurement invariance wasn’t established (Matthews 2017). 

Nevertheless, partial measurement invariance has been confirmed. Therefore, estimations for the 

group-specific model can be separately reported (Carranza et al. 2020). As partial measurement 

invariance has been deemed as an essential condition for a comparative study, particularly for 

international marketing (Sarstedt et al. 2022), the inner model is analysed in the following section. 

 

Table 7. Composites’ mean values and variance 

Composites’ 
mean values Original difference Permutation 

mean difference 2.5% 97.5% Permutation 
p value 

EOI -0.799 0.005 -0.343 0.287 0.000 

EOR -0.567 0.003 -0.307 0.299 0.000 
PMO -0.730 0.000 -0.295 0.285 0.000 

PERF -0.495 0.015 -0.315 0.308 0.004 
 

Composites’ 
variance Original difference Permutation 

mean difference 2.5% 97.5% Permutation 
p value 

EOI 0.290 -0.001 -0.454 0.448 0.194 
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EOR 0.237 0.004 -0.427 0.400 0.246 
PMO -0.070 -0.002 -0.450 0.415 0.742 

PERF -0.314 -0.005 -0.329 0.379 0.074 
 

Additionally, the variance inflation factor (VIF) was examined to evaluate collinearity statistics. 

No multicollinearity issues can be raised as all VIFs were lower than 5 (Hair et al. 2017). Table 8 

furnishes VIFs in this paper. 

 

Table 8. VIFs 

 Combined data US South Korea 

EOI 1.849 1.710 3.276 
EOR 1.848 1.451 3.726 

PMO 1.705 1.228 2.534 

 

4.5 Inner Model 

In terms of PLS-SEM, the original sample (i.e. original sample coefficient) refers to the value of 

parameter derived from original data sets, while the sample mean represents the mean of 

subsamples estimated by data sets to check the probability of biases (Streukens, Leroi-Werelds, 

and Willems 2017). 

For the calculation of the path coefficient, first, a standard error for the path coefficient estimate 

should be calculated through the resampling method. Second, to calculate the t-ratio, the path 

coefficient (i.e. original sample coefficient) is divided by the standard error. Here, the estimated 

standard error can be obtained through bootstrapping based on a non-parametric procedure. In 

bootstrapping, the standard deviation (STDEV) over all sub-samples is equivalent to the 
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standard error; hence, it can calculate the t-ratio (Original/STDEV). Third, the path coefficient 

based on the t-ratio can be obtained along with the incomplete beta function (Kock 2018). 

Table 9 furnishes hypotheses testing for 1) combined data, 2) the US and 3) South Korea 

separately. Here, mediation effects (e.g. H4: PMO -> EOR -> PERF; H6: PMO -> EOI -> PERF) 

have been also tested. Theoretically, PLS-SEM features in entire structural relations in the single 

analysis and parameter estimation based on the nomological network; thus, compared to the 

macro syntax normal theory, PLS-SEM can furnish more robust outcomes than simple regression 

models regarding mediation effects (Ramli, Latan, and Nartea 2018). For reference, this research 

covers two control variables such as the firm’s age (FAG) and the number of employees (NOE) 

towards export performance to obtain robust results between variables (e.g., Gkypali, Rafailidis 

and Tsekouras 2015; López Rodríguez and Serrano Orellana 2020). 

 

Table 9: Hypotheses Testing 

Hypothesis 
Combined 

data 

Original 
sample (O) 

Sample 
mean (M) 

Standard 
deviation 
(STDEV) 

T statistics 
(|O/STDEV|) P values Hypotheses 

Results 

H1: PMO -> 
EOR 0.639 0.644 0.05 12.879 0 Supported 

H2: PMO -> 
EOI 0.729 0.732 0.042 17.356 0 Supported 

H3: EOR -> 
PERF 0.331 0.34 0.096 3.461 0.001 Supported 

H4: PMO -> 
EOR -> PERF 0.212 0.22 0.068 3.105 0.002 Supported 

H5: EOI -> 
PERF 0.077 0.074 0.108 0.709 0.478 Not 

Supported 
H6: PMO -> 

EOI -> PERF 0.056 0.055 0.08 0.697 0.486 Not 
Supported 

FAG -> 
PERF 0.011 0.01 0.071 0.16 0.873 n/a 

NOE -> 
PERF 0.188 0.191 0.07 2.684 0.007 n/a 

 

Hypothesis 
US 

Original 
sample (O) 

Sample 
mean (M) 

Standard 
deviation 
(STDEV) 

T statistics 
(|O/STDEV|) P values Hypotheses 

Results 
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H1: PMO -> 
EOR 0.436 0.459 0.09 4.843 0 Supported 

H2: PMO -> 
EOI 0.594 0.616 0.067 8.822 0 Supported 

H3: EOR -> 
PERF 0.375 0.395 0.12 3.123 0.002 Supported 

H4: PMO -> 
EOR -> PERF 0.164 0.185 0.076 2.144 0.032 Supported 

H5: EOI -> 
PERF 0.009 0.009 0.143 0.064 0.949 Not 

Supported 
H6: PMO -> 

EOI -> PERF 0.005 0.008 0.089 0.062 0.951 Not 
Supported 

FAG -> 
PERF -0.255 -0.26 0.103 2.48 0.013 n/a 

NOE -> 
PERF 0.19 0.191 0.094 2.02 0.043 n/a 

 

Hypothesis 
South Korea 

Original 
sample (O) 

Sample 
mean (M) 

Standard 
deviation 
(STDEV) 

T statistics 
(|O/STDEV|) P values Hypotheses 

Results 

H1: PMO -> 
EOR 0.778 0.781 0.043 17.948 0 Supported 

H2: PMO -> 
EOI 0.821 0.823 0.043 19.098 0 Supported 

H3: EOR -> 
PERF 0.206 0.217 0.146 1.408 0.159 Not 

Supported 
H4: PMO -> 

EOR -> PERF 0.16 0.172 0.119 1.347 0.178 Not 
Supported 

H5: EOI -> 
PERF 0.157 0.155 0.176 0.895 0.371 Not 

Supported 
H6: PMO -> 

EOI -> PERF 0.129 0.127 0.146 0.888 0.375 Not 
Supported 

FAG -> 
PERF -0.005 -0.009 0.114 0.046 0.963 n/a 

NOE -> 
PERF 0.318 0.325 0.109 2.916 0.004 n/a 

 

 

In combined data, the outcome is similar to the US. However, the more the number of employees 

exists, the higher performance firms can achieve. 

In the US, PMO affected both EOR and EOI. However, PMO influenced export performance 

only through EOR. Uniquely, as control variables, both the firm’s age and the number of 
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employees can influence the export performance of SMEs. The longer the firms are operated, the 

higher performance firms can achieve in the US. 

On the other hand, PMO only affected both EOR and EOI in South Korea in our analysis. Since 

the unprecedented situation, many firms, including SMEs in the US and South Korea, have put 

their efforts into finding potential markets, focusing on new knowledge and information for their 

products (Robb, Kang, and Stephens 2022; Tiberius, Schwarzer, and Roig-Dobón 2021). This 

paper can underpin the fact that these efforts have led to EOR (i.e. radical innovation) and EOI 

(i.e. incremental innovation) in two countries; this research has discovered that PMO influenced 

export performance through EOR only in the US for the first time to the best of our knowledge. 

 

5. Discussion 

Based on the findings from MGA, core theoretical and practical implications are drawn. Our 

implications can help leaders in SMEs in two countries grasp how to reinforce their export 

performance. 

 

5.1 Theoretical Implication 

First, this paper has newly highlighted that SMEs in both the US and South Korea reinforce both 

EOR (i.e. radical innovation) and EOI (i.e. incremental innovation) today. This is because it was 

illustrated that South Korean SMEs were found to employ EOR better than US firms amid COVID-

19 (Kang, Robb, and Stephens 2022). For EOR, both countries have advanced radical innovations 

today by developing AI technologies for their products, such as autonomous cars. In addition, as 
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a part of radical innovation, sustainability cases in business can be referred to in South Korea, such 

as cell-to-pack technology in electric vehicles (Lee and Kim 2021). For EOI, SMEs in the US 

adopt the customer-oriented approach for diversifying existing products, while South Korean 

SMEs are based on downstream activities in knowledge-intensive industries, which could relate to 

EOI (Goldman et al. 2021; OECD 2023). 

Second, this research has contributed to the literature on SME’s export performance, such as the 

relationship between PMO and export performance, through EOR for SMEs in the US. In the case 

of South Korean SMEs, PMO hasn’t influenced export performance through innovations. This is 

because although firms in South Korea, including SMEs, have mainly focused on information and 

communication technology for international markets (e.g. computing technologies and 

telecommunication products), a new technology-based industry is just emerging, also demanding 

radical technological innovations (e.g. biotechnology) shortly (OECD 2023). Hence, through 

radical innovations, it can be early to expect better export performance for South Korean SMEs, 

particularly in the new technology-based industry (Kim 2022; Shin et al. 2017). 

Third, this study has underlined the DC theory for SMEs in both the US and South Korea by 

assessing the hypothesised relationships for international marketing. As our EOR and EOI are used 

as positions rather than strategic paths, our findings can contribute significantly to the DC literature 

by offering a clear operationalisation of how firms reconfigure resources to balance short-term needs and 

long-term growth (Sheng 2017). The distinction between EOR and EOI as positions in this research 

aligns with the DC approach which emphasises resource reconfiguration (Xu et al. 2018). 

 

5.2 Practical Implication 
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First, for radical or incremental innovations of products, business policymakers in both the US and 

South Korea should keep increasing ‘business enterprise expenditures on R&D which amounted 

to 3.9 per cent of gross domestic product in Korea in 2021’ (OECD 2023, p. 129). On the other 

hand, business enterprise expenditures on R&D for the US accounted for around 2.8 per cent of 

gross domestic product in 2021; this is the third largest amount among OECD countries. As PMO 

underpinned by R&D is likely to facilitate not merely EOR but also EOI, it is vital to reinforce 

R&D for both countries (Gotteland, Shock, and Sarin 2020). 

Second, for export performance, as PMO can currently lead to export performance through EOR 

(i.e. radical innovation) in the US in this paper, leaders for SMEs in the US should keep re-shaping 

industries and new business models. However, as many US corporations have relied on venture 

capital, the impact of EOR could not go a long way in the long term (Tiberius, Schwarzer, and 

Roig-Dobón 2021). Thus, it is crucial to design long-term plans that can utilise both EOR and EOI 

for sustainable export performance. On the contrary, although South Korean firms are leading 

some business industries such as information and communication technologies including mobiles, 

network hardware, television and laptops, the low ratio of innovating firms has been reported; here 

the gap between SMEs and large firms is huge compared to other OECD countries (OECD 2023). 

Hence, in addition to product innovation, leaders in SMEs in South Korea should facilitate 

business process innovation (i.e. innovating firms along with AI), which could lead to better 

performance (Yoon and Suh 2019). Here, for innovating firms in South Korea, leaders in SMEs 

should note that technological uncertainty is endogenous and relevant to a corporation’s will (Ryoo 

2017). International consumer behaviours can be predicted by the use of AI technologies such as 

automated analysis of text, audio, video and images (Kopalle et al. 2022). Leaders who are not 
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versed in the use of AI for international marketing should be supported by digital leadership 

training (Yoo et al. 2024). 

Third, for better performance and marketing capabilities, SMEs in both countries can consider 

enlarging or capitalising on marketing automation based on web analytics for content marketing 

(Järvinen and Taiminen 2016). Here, in addition to promoting brand image and awareness along 

with storytelling communication, a quality-focused marketing approach can help both EOR and 

EOI result in export performance for both countries. 

 

6. Limitations and Future Research 

Even though a new viewpoint for SMEs in the US and South Korea has been furnished towards 

export performance, some limitations can be seen. First, the psychometric constructs were 

employed in this study due to the limited access to firms’ financial data sets. Hence, for further 

study, observed variables can be used to analyse the relationship between PMO and export 

performance through innovations (Sharfaei, Wei Ong, and Ojo 2023). Second, as we employed 

PLS-SEM for the theoretical extension (i.e., MGA in two different nations), CB-SEM can be 

utilised for theory confirmation in different business contexts (Han et al. 2022). Third, to obtain 

robust outcomes, future studies can adopt probability sampling to curtail biases (Poon and 

Rowley 2007). Fourth, along with more data sets, a longitudinal study approach can be proposed 

to reinforce the external validity of the comparative study (Park and Maher 2020). 

 

7. Conclusion 
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To help leaders in SMEs in both countries increase export performance, we discovered if EOR or 

EOI can mediate the relationships between PMO and export performance under the DC theory. 

This paper has found that PMO can affect export performance through EOR in the US, but PMO 

can affect both EOR and EOI in both countries. As electronic commerce along with the use of AI 

has been predominant in two countries, there is a possibility that demand for innovations of 

products can be on the steady rise. Based on the radical innovation of products, SMEs in the US 

should stick to the customer-oriented approach to increase export performance. Regarding SMEs 

in South Korea, in addition to product innovations for better performance, it is vital to pursue 

business process innovation first along with AI for international marketing strategies. 
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Appendix 

Appendix 1: Questionnaire items - the 5-point Likert scale 

Variable Definition Measurement 
Instrument Reference 

Proactive 
Market 

Orientation 
(PMO) 

The extent to which the 
firm searches for new 

knowledge or 
information 

PMO1: We help our 
customers anticipate 
developments in their 

markets 

Narver et al. (2004) PMO2: We 
continuously try to 
discover additional 

needs of our customers 
of which they are 

unaware 
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PMO3: We 
incorporate solutions to 
unarticulated customer 

needs in our new 
products and services 

PMO4: We 
brainstorm on how 
customers use our 

products and services 
PMO5: We innovate 
even at the risk of 
making our own 
products obsolete 

PMO6: We search 
for opportunities in areas 
where customers have a 
difficult time expressing 

their needs 
PMO7: We work 

closely with lead users 
who try to recognize 

customer needs months 
or even years before the 
majority of the market 
may recognize them 

Exploration 
Innovation 

(EOR) 

The extent to which the 
firm seeks the future 

customer needs, 
furnishing new products 
(i.e. radical innovation) 

EOR1: My firm 
focuses on introducing a 

new generation of 
products 

He and Wong 
(2004) 

EOR2: My firm 
focuses on extending 

product ranges 

EOR3: My firm 
focuses on opening new 

markets 

EOR4: My firm 
focuses on entering new 

technology fields 

Exploitation 
Innovation 

(EOI) 

The extent to which the 
firm seeks the current 

customer needs, 
reinforcing existing 

products (i.e. 
incremental innovation) 

EOI1: My firm 
focuses on the provision 
efficiency of products 

Chang et al. (2011) 

EOI2: My firm 
focuses on increasing 
economies of scale in 

existing markets 
EOI3: My firm 

focuses on expanding 
services for existing 

customers 
EOI4: My firm 

focuses on lowering the 
costs of existing services 
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Export 
Performance 

(PERF) 

The overall export 
performance 

PERF1: Export 
profitability: my firm’s 
export profitability is 

high 

Robb and Stephens 
(2021) 

PERF2: Sales 
volume: my firm’s 

export sales volume is 
high 

PERF3: Growth: my 
firm’s export growth 

rate is high 
PERF4: Return on 

investment: my firm’s 
export ROI is high 

PERF5: Strategic 
position: my firm’s 
export strategy is 

affirmative 
PERF6: Global 

market share: my firm’s 
global market share is 

high 
PERF7: Performance 

satisfaction – my firm’s 
export performance 
satisfaction is high 

 

 

Appendix 2: T-test between the US and South Korea 

Independent Samples Test 

 Levene's Test for 
Equality of Variances t-test for Equality of Means 

 F Sig. t Sig. (2-
tailed) 

Mean 
Difference 

EOR1 

EV 

.170 .681 3.324 .001 .598 
EOR2 1.531 .218 2.825 .005 .518 
EOR3 .554 .458 3.478 .001 .673 
EOR4 1.149 .285 2.852 .005 .539 
EOI1 .233 .630 3.838 .000 .627 
EOI2 .520 .472 3.262 .001 .561 
EOI3 2.868 .092 6.109 .000 .950 
EOI4 .949 .331 3.531 .001 .588 

PMO1 EV 8.919 .003 1.596 .112 .281 
UEV   1.607 .110 .281 

PMO2 
EV 

.401 .527 4.102 .000 .633 
PMO3 .427 .514 4.155 .000 .674 
PMO4 .227 .634 5.665 .000 .918 

PMO5 EV 20.593 .000 1.399 .164 .252 
UEV   1.413 .160 .252 

PMO6 EV 12.720 .000 5.106 .000 .858 
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UEV   5.143 .000 .858 
PMO7 EV 2.596 .109 2.732 .007 .453 

PERF1 EV 4.837 .029 2.581 .011 .491 
UEV   2.577 0.11 .491 

PERF2 
EV 

1.713 .193 2.738 .007 .538 
PERF3 3.286 .072 3.926 .000 .712 
PERF4 .113 .737 2.891 .004 .550 

PERF5 EV 7.016 .009 2.683 .004 .512 
UEV   2.683 0.04 .512 

PERF6 EV 6.284 .013 .543 .294 .558 
UEV   .543 .294 .588 

PERF7 EV 3.224 .075 3.943 .000 .773 

Note: df (degrees of freedom) for all constructs; df is 162 except PERF 1 and PERF 7 which are 158. Here, df for the 
t-test is the number of valid observations minus 2. 
EV stands for Equal variances assumed; UEV denotes Equal variances not assumed. 


