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Abstract

:

Renewable energy technology (RET) firms are key economic entities in the export of RET-related products and components, in which RET firms’ exports are affected largely by policy and market. Nonetheless, the effects of policy and market factors on RET firm-level export have never received attention from researchers. This study aims to fill the gap by taking a political economy approach to establish a structural equation model to analyze the path of political-economic factor-firms’ market orientation-based export. This study reveals that RET firms’ market-orientation-based export enhancement depends entirely on political forces. Particularly, two government intervention instruments, environmental policy and export promotion policy, were highlighted. However, the effects of renewable energy policies on the exports of RET firms through market orientation are negative and statistically significant. This study proves that the effects of inter-firm competition and market attractiveness on RET firms’ exports through their market orientation are negative and statistically significant and insignificant, respectively. Further, this study demonstrates that RET firms’ market orientation has a significant positive effect on their export performance. We conclude that in order to improve RET-related policy effectiveness and efficiency, it will be useful to consider firms’ heterogeneity in response to external factors. Additionally, a full mediation model in the academic investigation of the effects of various external factors, including public policies and market factors, on firm-level export, and the implementation of firm-level export-induced policy, taking into account firms’ managerial interpretations to external factors, should be considered.
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1. Introduction


Renewable energy technologies (RETs) are crucial for environmentally sound and sustainable development (ESSD) signifying a normative message that economic growth should harmonize with environmental protection. Notably, to achieve ESSD, cost reduction through further technological innovations in RET-related products and components is vital for renewable energy power generation. However, technological and market uncertainty related to RETs [1,2,3,4,5] discourage RET firms from investing in innovation. Governments worldwide have been implementing policies to encourage RET firms to engage in innovation activities and enhance economic performance, which has prompted researchers to research the impact of public policies on economic performance in the RET industry. As constant improvements in export become more important in ensuring industrial growth in an open economy, whether public policies may end up leading exports is a central issue [6].



Most of the existing studies (e.g., [7,8,9,10,11]) empirically demonstrate that public policies help promote exports. However, to implement export-induced policy effectively and efficiently, policymakers need to specifically understand the policy–firm’s response–export nexus and realize implications for RET firms, actual beneficiaries of public policy support, and key economic entities of export. Moreover, understanding that RET firms are closely associated with a successful transition to renewable energy-based economies, and that such a transition requires a stakeholder participatory approach [12,13,14,15,16], policymakers need to further grasp and consider the influence of stakeholders on the viability of RET firms, including a renewable energy system. This study fills this gap by applying a political economy approach in the analysis of firms.



According to the principle of the Rio Declaration on Environment and Development, the integrated and balanced consideration of socio-environmental, economic, political, and cultural issues is a core element for attaining sustainability in an open economy. This notion signifies that the issue of sustainability is transdisciplinary, comprising multiple perspectives such as environmental, political, sociocultural, economic, and financial aspects [17,18,19]. Numerous determinants are typically structured with political-economic forces in many conceptual frameworks for exploring sustainability [20,21]. Political-economic forces originate via various stakeholders who require legitimization of firms’ activities through compliance with their beliefs and expectations [22,23,24,25], fulfilling the expectation of various interest groups [26]. Such political-economic contextual drivers are closely associated with the promotion of RETs, such as the enhancement of renewable energy capacity [27,28], increased reliance on renewable sources [29], the implementation of bioenergy projects [14,30], innovation creation in the wind turbine [31] and photovoltaic [12] manufacturing industry, export improvements [11], and the transition to a renewable energy economy [13,14,15,16]. In the context of these studies, the current study analyzes the impact of political and economic factors on RET firms’ exports.



Céspedes-Lorente et al. [32] and Hawn et al. [33] hold that firms must obtain two types of legitimacy: Sociopolitical legitimacy from non-market stakeholders and market legitimacy from market stakeholders. Sociopolitical legitimacy can be obtained by RET firms, through activities corresponding to sociopolitical expectations that demand substantial contribution of RETs toward the achievement of sustainability in society. The sociopolitical force emerges from the institutional environment [24,34] applying formal coercive pressure, providing a clear signal to firms to promote RETs through promotional legislation or mandates and subsequently expecting active acceptance of its support in return [11]. Such public policies tend to reflect overall pressures from various non-market stakeholders in each country, since they are formed through interactions between various stakeholders and each country’s government [35]. Each country primarily implements the RET industrial policy (REP), environmental policy (ENP), and export promotion policy (EXP) to achieve ESSD in an open economy. However, most existing studies (e.g., [8,10,11,35,36,37]) have generally appraised the influence of REP on export performance. Although some studies, such as Costantini and Crespi [7], Groba [36], and Kim and Kim [9], observed how REP and ENP influence export performance, the impact of the three policies—REP, ENP, and EXP—on exports has received little attention. Furthermore, almost all the literature, except Rammer et al. [10], empirically tests the effects of public policies on export performance at the industry level, despite the firms being the actual beneficiaries of public policies. This discrepancy indicates that the results of the industry-level studies, mainly focused on REP, are insufficient to provide policymakers with practical insights regarding the implementation of policy strategies to improve RET firms’ export performance despite being key economic entities of export. Although Rammer et al. [10] scrutinized the nexus between REP and firms’ exports, the examination of the effects of ENP and EXP on exports remains unaddressed at the firm level. In reality, each country adopts a REP, ENP, and EXP to constantly achieve environmental protection and economic growth by supporting RET firms. In this context, REP, ENP, and EXP, implemented as elements of the institutional environment in each country, are representative expectations derived from non-market stakeholders that require compliance from RET firms. These firms can obtain market legitimacy by seizing market or economic opportunities and seeking benefits [11] corresponding to market or economic expectations related to RETs. The economic forces originate from the economic environment [24], necessitating RET firms to actively respond to market signals expressed by market size and demand (e.g., [10,35]) and inter-firm competition (e.g., [11]). The aforementioned points, in the context of Wamsley and Zald [38,39], suggest that a RET firm is a business entity constrained by external political-economic forces concurrently responding to such restrictions, thereby enhancing performance.



The significant contribution of this study to the existing literature is threefold. First, policy and market factors are considered as the influences of firm-level export by applying a political economy perspective to firms. In particular, this study includes three policies—renewable energy policy, environmental policy, and export promotion policy—along with market factors, by reflecting realistic RET-related policy to achieve ESSD in each open economy. In contrast, other existing studies only consider renewable energy policy as a unique influence of export at the industry level. No studies have considered external factors that influence RET firms’ exports in the context of a political economy perspective. Second, we focus on the mediating effects of firms’ responses to policy and market factors on export, by reflecting the significance of organizational actions through managerial interpretations to external environmental changes in performance enhancement, instead of the direct effect of only renewable energy policy on export examined in most existing studies at the industry level. Third, we propose more practical implications compared to existing studies for RET firms to promote as key economic entities of export of RET-related products and components.



The goal of this study is to empirically investigate the relative importance and priority of the external political (REP, ENP, and EXP) and economic (market attractiveness and inter-firm competition) factors that may facilitate RET firms’ exports through market orientation, employing a structural equation modeling (SEM) approach to survey-based data of Korean firms that manufacture RET-related products and components.



The remainder of this paper is organized as follows. In Section 2, we present the theoretical background and establish the hypotheses and model of the path from political-economic factors—REP, ENP, EXP, inter-firm competition, and market attractiveness—to firms’ export performance. Then, we measure the variables and describe the research methodology in Section 3, and in Section 4, we perform our empirical test, and present and interpret the results. We propose policy implications based on the results of the study in Section 5. Lastly, Section 6 gives concluding remarks.




2. Theoretical Model


Due to the relative immaturity and high cost compared to fossil fuels [40], RETs have much room for innovation. However, RET firms are reluctant to invest in innovation because of technological and market uncertainty [1,2,3,4,5], leading to the intervention of each government through the utilization of various policy instruments. As RETs are regarded as integral for ESSD, each government implements various policies targeting environmental and economic aspects associated with RETs, which enhance the profit (e.g., [12,41,42,43,44]) and export (e.g., [7,8,9,10,11,36]) of the RET industry and firms by promoting innovation (e.g., [45,46,47,48,49,50,51,52]). The results of the literature highlight that from a political-economic perspective, the government is crucial for spurring RET firms to proactively conduct various activities to penetrate local and export markets. This political force can signal lucrative business opportunities through promotional policy measures that endorse the expansion of RETs. Furthermore, the path from policy support to export through innovation indicates that in the context of inter-firm global competition, policy measures facilitate activities of RET firms to avail market opportunities [13], thereby promoting export performance.



According to Sung and Song [35], public policies are the outcome of interactions between the government and various interest groups in each country. Consistent with the observations of Céspedes-Lorente et al. [32] and Hawn et al. [33], public policies reflect representative expectations of various non-market stakeholders within society, requiring RET firms to secure sociopolitical legitimacy. To realize ESSD per the expectations of the Paris Agreement, each country aims to reduce global greenhouse gas emissions; hence, sustainable economic growth in an open economy is becoming increasingly necessary. In response to these issues, the Korean government endeavors toward economic and social transformation by promoting RETs and strengthening environmental regulations. According to the Ministry of Trade, Industry, and Energy (MOTIE) [53,54], the government’s recent efforts to promote RETs are revealed by two types of policy strategies: To increase the competitiveness of RET firms by promoting efficiency enhancement through cost reduction, economies of scale, and technological innovation, and to promote firms’ export activities. The former includes policy instruments to promote product quality enhancement, convergence technology development, production activity, investment expansion, public purchase, research and development (R&D), infrastructure construction, and technological advancement. The latter contains policy instruments that promote the export of domestic product-linked overseas projects, export by strategic markets, overseas market selection of partnerships between power generation and manufacturing companies, overseas market selection for partnerships between large-, small-, and medium-sized firms, and preferential export financing. Environmental policies can also be associated with RET promotion in Korea to ensure ESSD, wherein encouraging renewable electricity production capacity is a strategic instrument. Therefore, ENP substantially contributes to the development of RET firms that produce RET-related products and components [7,36,55]. In 1963, Korea established the Pollution Prevention Act and amended the law in 1971. Despite the increasing pressure on the government to improve environmental protection, the law could not be effectively enforced until the 1970s, because the government was reluctant to strictly enforce environmental regulations owing to the concern of hampering industrial competitiveness [56]. However, the Korean government actively implemented the policy to curb the emission of pollutants based on the Environmental Conservation Act enacted in 1977, replacing the Pollution Prevention Act. Environmental regulation and administration have been intensified and systematized since 1994, when the Ministry of Environment (MOE) regulated all environmental affairs [56,57,58,59,60]. With the intensification of ENP, various efforts to decrease dependency on fossil fuels and to increase renewable energy capacity have been executed in Korea. This approach promotes the active study of RET firms to seize business opportunities in the local and export markets and consequentially improve domestic and international sales.



Economic forces require firms to obtain market or economic legitimacy [32,33], which usually comes from the main actors in the market, namely consumers and competitors [24]. Consumers and competitors signal firms in the industry to determine whether market value related to certain products and technologies increased. A high market value implies the availability of many lucrative business opportunities to firms in the industry served, requiring firms to proactively implement economic benefit-seeking activities. Market value is typically revealed by market attractiveness, a function of size, rate of market growth, and profitability. Regarding RETs, a sizable and stable market demand [7,8,10,13,35,61,62] can be interpreted as market acceptance in local and export markets, which drive RET firms’ innovation and market orientation [11]. Notably, firms competitively conduct market-oriented organizational learning when market opportunities are high. Moreover, inter-firm spillovers of activities, and knowledge accumulated by competitors that can enhance market value, innovation, productivity, and profitability, also increase significantly [63,64]. Such a situation, where mimetic and competitive pressures are high, forces RET firms to adopt a more active and competitive market-oriented approach to the production and sales of RET-related products and components.



Holistically, the pressure to seize business opportunities in local and export markets is evident through public policies and market factors. The result of such firm-level learning is expressed as market orientation, which contributes to sustainable growth by enhancing export performance in the context of inter-firm global competition. Based on this perspective of organizational sustainability in an open economy, we employ the following structural equation model (refer to Figure 1) to explore the path running from political factors associated with RETs (environmental, energy, and export promotion policies) and economic determinants (inter-firm competition and market attractiveness), to the market orientation of RET firms, resulting in export performance.



This study controls for the effects of omitted variables that may affect the path between political-economic factors, market orientation, and export performance through the inclusion of firm size and age in the model. According to the Organisation for Economic Co-operation and Development (OECD) [65] and Ruzzier and Ruzzier [66], larger firms conduct their innovation activities more effectively. Moreover, firm size is imperative for realizing scale economies, which means that an increase in the amount of production leads to reduced production costs and increased productivity. Thus, firm size is closely involved in the enhancement of export performance. The effect of firm age on performance, particularly innovation, is unclear in the literature. The organizational theory argues that firms’ innovation is widely acknowledged as an outcome of organizational learning. Learning at the firm level is a procedure through which an organization gains experience and uses it to create innovation and gradually improve itself [67,68]. This correlation specifies that firms’ experience denotes age [48] and that the effect of the firms’ age on innovation also depends on learning effectiveness and efficiency [69,70,71]. Considering the argument of heterogeneous firm trade theory (i.e., export growth is based on productivity enhancement induced by innovation), firm age can positively or negatively affect exports.




3. Measures, Data Collection, and Research Methodology


3.1. Measures and Data Collection


Government policies support the RET firms through ENP, REP, and EXP, and expect active acceptance of their support [35]. Therefore, ENP, REP, and EXP are essential for promoting RET firms to actively utilize policy instruments to enhance their competitive advantage in the respective industry.



ENP is usually defined by the extent to which it restricts [72] or promotes firms’ innovation [73]. However, the ENP’s goal is to achieve ESSD in society, meaning that ENP substantially contributes to the development of RET firms that produce RET-related products and components. In this context, ENP is defined as the intensity of promotion concerning ESSD in society, along with RET firms’ development. This specific policy is assessed via seven items based on the studies of Costantini and Crespi [8], Dechezleprêtre et al. [55], Groba [36], Jaffe and Palmer [74], and Jaffe et al. [75]: (ENP1) Environmental regulation is very strict; (ENP2) environmental regulation helps achieve environmentally sound and sustainable growth in society; (ENP3) various environmental regulations are imposed; (ENP4) environmental regulation contributes to energy transition of society; (ENP5) environmental regulation promotes the firm’s business opportunity; (ENP6) environmental regulation promotes the firm’s profitable activities; and (ENP7) environmental regulation facilitates innovation in the energy system of society. Based on the work of Cui et al. [45], Hoppmann [46], Plank and Doblinger [47], and Sung [48], this research defined REP as the intensity of promotion related to innovation of RET firms in terms of each policy instrument. Besides, REP was assessed through ten items, considering the policy instrument that the Korean government implements based on MOTIE [53,54]: (REP1) REP promotes the firm’s overall innovation; (REP2) eco-friendly support in the product lifecycle promotes the firm’s innovation; (REP3) support for product quality enhancement enhances the firm’s innovation; (RE4) support for convergence technology development helps improve the firm’s innovation; (REP5) support for production activity promotion increases the firm’s innovation; (REP6) support for investment expansion contributes to the firm’s innovation; (REP7) support through public purchase helps improve the firm’s innovation; (REP8) R&D support contributes to the firm’s innovation; (REP9) support for infrastructure construction increases the firm’s innovation; and (REP10) support for technological advancement contributes to the firm’s innovation. EXP is determined as the intensity of promotion related to firms’ export activity in line with Broocks and van Biesebroek [76], Van Biesebroeck et al. [77], and Martinez-Roman et al. [78]. This policy is measured via six items, considering the policy instrument that the Korean government implements based on MOTIE [53,54]: (EXP1) EXP is very useful for the firm; (EXP2) support for export of domestic product-linked overseas projects promotes the firm’s export activity; (EXP3) customized policy support by strategic markets helps the firm’s export activity; (EXP4) preferential export finance support contributes to the firm’s export activity; (EXP5) support for overseas market selection of partnership between power generation and manufacturing company improves the firm’s export activity; and (EXP6) support for overseas market selection for partnership between large-, small-, and medium-sized firms contribute to the firm’s export activity.



Unlike political forces that require firms to conduct their activities legitimately and consistently with the government’s expectations, firms’ external economic forces—inter-firm competition (COM) and market attractiveness (MAA)—pressurize firms to seek economic rent through inter-firm competition and secure business opportunities from the market [24]. This paper defined COM as the competition intensity, which means that firms compete with each other to develop and produce high-quality technologies and products. This competitiveness is assessed with six items based on Costantini et al. [49] and Martinez-Roman et al. [78]: (COM1) Inter-firm competition for developing technologies and products is fierce; (COM2), competitors are very aggressive in conducting innovative activities; (COM3) there is fierce competition for product differentiation among competitors; (COM4) competition for overall cost reduction is fierce; (COM5) the number of products increases; and (COM6) there is fierce competition for new investments. MAA is identified as the potential benefit of manufacturing RETs, and is measured through six items based on Costantini and Crespi [7], Costantini and Mazzanti [8], Marques and Fuinhas [26], Lewis and Siser [79], Lund [62], Sung and Cui [11], and Sawhney and Kahn [80]: (MAA1) Current market size of renewable energy technology related to products and components is very large; (MAA2) potential demand for renewable energy technology related to products and components is very diverse; (MAA3) potential market size of renewable energy technology related to products and components is very diverse; (MAA4) potential market size of renewable energy technology related to products and components can lead to a high profit for the firm; and (MAA5) the number of consumers who support renewable energy continuously increases.



This study established firms’ market orientation (FMO) as the degree of activities or efforts that they perform to seize opportunities in both local and export markets. This orientation was assessed via five items based on the efforts of Kohli and Jaworski [81], Morgan et al. [82], and Murray et al. [83]: (FMO1) We implement various strategies to enhance customers’ value; (FMO2) we conduct organizational learning to better understand market demand; (FMO3) we appropriately use market information to produce products and components; (FMO4) we quickly respond to changes in the market environment; and (FMO5) we perform R&D activities to reflect technology trends appropriate for market conditions. Firms’ export performance (EXPER) is measured based on the study of Rammer et al. [10], incorporating the contribution ratio of overseas sales to total sales. This study assessed firm size (FSI) with regards to the number of employees following Ruzzier and Ruzzier [66] and Verwaal and Bonkers [84] and measured firm age (FAG) in relation to the number of years since registration [10,43,47,48].



The items integrated to measure each construct, except FSI, FAG, and EXPER, consisted of a fixed-response questionnaire using a five-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). We performed a purposive sampling of firms that specialize in manufacturing RET-related products and components in seven RET sectors (see details below). We aggregated a total of 252 usable firm responses from a survey conducted in Korea over the duration of one month (i.e., from 1 through 30 July 2020), containing responses from 3, 204, 12, 10, 3, 4, and 16 firms in solar thermal, solar photovoltaic, wind, geothermal, hydro energy, bioenergy, and fuel cell, respectively.




3.2. Research Methodology


Based on self-reporting scales, the common method variance (CMV) must be checked, which incurs bias in the examination of relationships between the variables [85,86]. We employ Harman’s [87] one-factor test to confirm whether CMV is an issue. Subsequently, we employ the SEM approach to test the path running from political factors associated with RETs (environmental, energy, and export promotion policies) and economic factors (inter-firm competition and market attractiveness) to the market orientation of firms. To this end, we employ a two-stage model building process proposed by Hair et al. [88] and Hoyle [89]: Confirmatory factor analysis to investigate the reliability and validity of the measurement model, and analysis of the path between the variables of the structural model (for the detailed research methodology and procedure, see Figure A1 of Appendix A).





4. Empirical Analysis


We performed Harman’s [87] one-factor test by including all the survey items in an exploratory factor analysis to check CMV before using the SEM approach to test the path between the variables in question. The test results demonstrated that CMV is not an issue in this study, by showing that one factor accounts for 26.227% of the variance in the sample.



To obtain the reliability and validity of the measurement model, we administered a confirmatory factor analysis of the data. The final result confirms that the data are well fit for the proposed measurement model, showing    χ 2    = 258.757 (  p =   0.000;   d f =   155),    χ 2  / d f = 1.669  , CFI = 0.967, SRMR = 0.047, and RMSEA = 0.052 (refer to Table 1) and fulfilling Hair et al.’s [90] criteria in a model with more than 30 observed variables and 250 observations (as in the case of this study):    χ 2    is significant, CFI is more than 0.9, SRMR is 0.8 or less, with CFI above 0.92, and RMSEA is less than 0.07, with CFI of 0.9 or higher. Other fit indices (GFI = 0.908, AGFI = 0.876, TLI = 0.960, RFI = 0.906, NFI = 0.923, IFI = 0.968) proposed by Bentler and Bonett [91], Kline [92], and Thompson [93] also validated that the measurement model was adequately fit for the data.



Table 1 and Table 2 depict that measurement model data are valid and reliable. The findings of convergent validity presented in Table 1 prove that all data are reliable. All items for each construct had factor loadings over 0.6, and all composite reliabilities are more than 0.9 for each construct, which satisfies the criteria of 0.7 recommended by Bagozzi and Yi [94] and Hair et al. [88]. All values of the extracted average variance—which is the percentage of the variance of each construct explained by individual items—are above 0.8, which is higher than 0.5, as recommended by Bagozzi and Yi [94] and Fornell and Larcker [95]. Table 2 exhibits that multicollinearity is not an issue since no pair of measures with correlations exceeded 0.9. Additionally, all constructs have discriminant validity because the squared correlation between constructs is lower than the value of the extracted average variance value for any of the two constructs [92,95].



Figure 2 reports the results of the structural model of the relationships between firms’ external political-economic force, market orientation, and export performance while controlling for firm size and firm age. The values of the goodness-of-fit indices,    χ 2    = 319.465 (  p =   0.000;   d f =   204),    χ 2  / d f = 1.566  , CFI = 0.967, SRMR = 0.046, and RMSEA = 0.047, exceeded Hair et al.’s [90] threshold criteria. Other indices, GFI = 0.903, AGFI = 0.868, TLI = 0.957, RFI = 0.901, NFI = 0.911, and IFI = 0.966, also met the criteria recommended by Bentler and Bonett [91], Kline [92], and Thompson [93]. The parameter estimates show that FMO is positively affected by external political forces, in particular, ENP and EXP at the 1% significance level, and an external economic force, MAA, at the 10% significance level. Nevertheless, the results confirm that REP negatively affects FMO at the 1% significance level and that COM is insignificant. Considering that the coefficients of ENP and EXP are relatively high compared to that of COM, these findings indicate that RET firms’ market orientation is mainly affected by public policy in Korea, especially environmental and export promotion policies.



Table 3 illustrates the effects of political-economic factors on export performance through market orientation in the structural model. The results of this study elucidate that FMO has a positive effect on EXPER directly at the 1% significance level. Public policies (i.e., ENP and EXP) still positively influence EXPER through FMO at the 1% significance level. However, REP negatively affects export at the 1% significance level. Although the coefficient is very small, the FSI positively impacted EXPER. However, MAA harms EXPER through FMO at the 10% significance level, and the COM was insignificant. These findings express that the export growth of RET firms is caused only by market orientation in response to environmental and export promotion policies and firms’ orientation.




5. Discussions


The main results and implications of this study are as follows. First, the results of the structural model (see Figure 2) indicate the importance of a full mediation model in the investigation of the effects of various external factors, including public policies and market factors, on export (the result of the structural model of a partial mediation did not acquire the values of the goodness-of-fit indices able to meet various criteria proposed by the existing studies [90,91,92,93], which is available upon request from the authors). The result of this study, the significance of firms’ response to environmental factors, is similar to the results or arguments of previous studies (e.g., [13,96,97,98,99] that explore the influence of external factors on firms’ responses. According to Dechezleprétre and Sato [96], productive investments of firms are triggered by environmental policies, which in turn affect their technology innovation and export outcomes. REP support (e.g., R&D subsidies, feed-in tariffs, quantity restrictions) not only has an important role as an additional input but also facilitates additional investment [97,98,99]. Firms respond to social demand by conducting innovation activities, such as developing a process and solution, which offers a new opportunity for competitiveness enhancement of RET-firms [13]. In light of the results of these studies, the findings of this study offer additional empirical evidence from an integrated perspective. In this context, this study evinces the importance of firms’ active study to seize market opportunities for business growth promoting the performance of relevant exports by demonstrating that RET firms’ market orientation positively affects their export performance at the 1% significance level. This interlinkage suggests that firms should make great efforts to create positive conditions for market-orientation-driven gains by constantly conducting various market-oriented activities based on active organizational learning, to study market opportunities in the inter-firm global competition setting. Such activities should be performed in all primary and support activities in the value chain. Furthermore, the result of this study suggests that to implement firm-level export-induced policy effectively and efficiently, policymakers should make great efforts to fully understand and consider RET firms’ managerial interpretations of their external environmental changes derived from various political-economic factors.



Second, this study revealed that only two policies, ENP and EXP, are positive and statistically significant in improving RET firms’ exports by increasing their market orientation. This notion implies that the competitiveness of RET firms still depends entirely on two government intervention instruments and not the market. These findings are consistent with the results of Costantini and Crespi [7], Groba [36], and Kim and Kim [9] regarding the renewable energy industry, supporting porter and van der Linde’s [73] hypothesis that environmental regulation is a significant driver behind comparative advantage. The findings offer additional empirical evidence to RET firms in the context of the studies of Broocks and van Biebroeck [76] demonstrating the significance of public policy to promote the export market entry of manufacturing firms. In light of the results of the previous studies, the findings of this study indicate that environmental policy and export promotion policy prompt RET firms to enhance innovation-based productivity leading to export growth. The outcomes demonstrate that a single unit increase in ENP and EXP will increase RET firms’ exports through their market orientation by 17.99 units and 13.45 units at the 1% significance level, respectively. Considering the estimated coefficients of the two policies, the ENP and EXP should be continuously and reliably implemented, thereby improving the chance of RET firms to seize market opportunities for business growth in the context of inter-firm global competition.



Third, this study outlined the effects of REP on RET firms’ exports through their market orientation as negative and statistically significant. REP used in testing the structural mode of this study mainly consists of support for product quality enhancement, eco-friendly support in the product lifecycle, and investment expansion support. RET firms’ market expansion and competitiveness enhancement through such policy instruments additionally require government policy that helps to boost the renewable energy installation capacity, such as a feed-in tariff, mandated installation, or a production quota [48]. These instruments promote the consumption of RET-related products and components of power generation installers and power generation companies. In this context, the result of this study reflects Korea’s situation where market-pull instruments do not properly work, which is not irrelevant to the negative significant impact of MAA and COM on export through market orientation (see Table 3). Considering the aforementioned points, the finding of this study is similar to that of Rammer et al. [10] showing that almost all energy policy instruments (taxation, regulation, standard agreements, subsidy, and energy technology development) are insignificant in promoting firms’ export activity, but the demand-side instrument is significant and negative. Based on Cui et al. [45], Hoppmann [46], Plank and Doblinger [47], and Sung [48], the rationale for REP is to promote RET firms’ innovative activities and efforts, which leads to productivity-based export enhancement. In reality, RET firms are confined in an atmosphere of underinvestment for innovation, because of uncertainties related to technology and markets [1,2,3,4,5]. Thus, a positive dynamic path running from policy to export is achieved only when the policy incentives are so large that a situation of underinvestment can be overshadowed by a promising investment situation. Considering the argument of a political economy framework [38,39], stating that firms’ performance enhancement is caused by actively responding to their external pressures, the results of this study suggest that policy strategies related to RETs should be devised and implemented to enable RET firms to proactively invest in innovation.



Fourth, this study shows the effects of MAA and COM on RET firms’ exports through their market orientation are negative and statistically significant, and insignificant, respectively. According to Lund [63], the successful expansion of the domestic RET market increases export specialization. The favorable market conditions of RET-related products and components are expressed by sizable and stable market demand [7,8,10,35,61,62], which is closely related to the size of renewable energy power capacity in society. Renewable energy capacity can be expanded using feed-in tariff policy measures [12,62,100]. When feed-in tariff payments are reduced, renewable energy power capacity shrinks, and the expected return of investment and financing in power generation decreases [101]. Furthermore, innovation in RETs will never occur if feed-in tariff measures do not work [51]. The negative and negligible effects of market factors signify that the Korean government’s policy to expand its renewable installed capacity does not work properly. This notion is affirmed by the fact that the ratio of renewable energy contribution to primary energy supply is relatively low, compared to those of other OECD countries [102,103]. To facilitate a greater deployment of renewable electricity in Korea, more active consumer engagement is necessary [104]. The results suggest that the government should make great efforts to devise and implement various policy instruments to increase its demand for renewable energy, and for equipment and machinery to boost renewable installed capacity, thereby improving RET firms’ market-oriented activities. Furthermore, this study establishes that inter-firm competition has a significant and positive effect on firms’ market orientation, but this influence does not lead to exports. Usually, inter-firm competition in the product market increases firms’ innovation activity-based productivity [105,106], which enhances exports. The results of this study, in the context of heterogeneous trade theory, imply that inter-firm competition is not high enough to go beyond the cutoff of productivity through innovation in the domestic market. Hence, various policy strategies and instruments to promote effective inter-firm competition within the RET industry should be formulated and implemented.




6. Conclusions


This study investigates how political and economic factors influence exports of RET firms through market orientation using survey-based data of 252 Korean RET firms that manufacture RET-related products and components. We confirmed the nonexistence of common method variance. To test the relationships, we employed a structural equation modeling approach wherein a two-stage model building process was applied. We conducted a confirmatory factor analysis to gauge the reliability and validity of the measurement model. Afterward, we analyzed the paths between the variables of the structural model.



RET firms are actual beneficiaries of policy support and key economic entities of export. Furthermore, RET firms are closely associated with the successful transition to renewable energy-based economies. Such a transition also requires a stakeholder participatory approach. This urges policymakers to understand and consider the influence of various political-economic factors on the viability of RET firms in an open economy. Nonetheless, almost all the existing literature has focused on the effect of only renewable energy policy on export at the industry level, which cannot provide policymakers with practical insights required to implement firm-level export-induced policy effectively and efficiently. The study considers points disregarded by existing studies and empirically investigates the effects of the political (renewable energy, environmental, and export promotion policy) and economic (market attractiveness and inter-firm level) factors on export by using an SEM modelling approach. This study contributes to the understanding of the relationships between various factors and firm-level export by offering additional theoretical arguments and empirical evidence to the existing literature. In particular, this study presents the most important academic and practical insights necessary to consider through a full mediation model in the academic investigation of the effects of various external factors, including public policies and market factors, on firm-level export, and the implementation of firm-level export-induced policy taking into account firms’ managerial interpretations to external factors. However, the results of this study, especially the parameter estimates, should be interpreted while considering the following limitations. First, this study is Korea-specific. The relevant importance of the effects of policy and market factors on firm-level export and firms’ responses to the external factors depends entirely on the different situations each country faces. Accordingly, future research should be conducted at the single country and firm level. Second, considering that energy transition, including viability of RET firms, requires a stakeholder participatory approach [12,13,14,15,16], the firm-level examination of the relationships between external factors and export should consider pressures or acts of a wider range of stakeholders, such as trade associations, nongovernmental organizations, civil societies, etc. This is expected to provide each government with more realistic insights to improve RET-related policy effectiveness and efficiency.
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Figure A1. Research methodology and procedure. Source: The authors’ arrangement based on Hair et al. [88], Hoyle [89], Podsakoff et al. [85], and Rodrĺguez-Ardura and Meseguer-Artola [86]. Notes: Pos-hoc techniques to check the CMV issue are categorized into A, B, and C, in which A includes a directly measured latent factor method and measured response style technique; B contains a correlation-based marker technique, general factor covariate technique, CFA marker technique, and an unmeasured latent method factor technique; and C comprises Harman’s single-factor test and correlation matrix procedure (for the detailed explanation, see Rodrĺguez-Ardura and Meseguer-Artola [86]). 
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Figure 1. Theoretical model. 






Figure 1. Theoretical model.



[image: Sustainability 13 08788 g001]







[image: Sustainability 13 08788 g002 550] 





Figure 2. The structural model estimation. Notes:    χ 2    = 319.465 (  p =   0.000;   d f =   204),    χ 2  / d f = 1.566  , CFI = 0.967, SRMR = 0.046, RMSEA = 0.047, GFI = 0.908, AGFI = 0.876, TLI = 0.960, NFI = 0.923, IFI = 0.968. *** and * denote 1% 10% significance levels, respectively. 
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Table 1. Measurement model’s confirmatory factor analysis.
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	Latent Variables
	Items
	FL
	SE
	T-Value
	CR
	AVE
	Cronbach’s α





	ENP
	ENP2
	0.682
	
	
	0.939
	0.886
	0.654



	
	ENP7
	0.715
	0.126
	8.251
	
	
	



	REP
	REP1
	0.754
	
	
	0.975
	0.908
	0.823



	
	REP2
	0.792
	0.082
	11.991
	
	
	



	
	REP3
	0.722
	0.069
	10.957
	
	
	



	
	REP6
	0.680
	0.070
	10.300
	
	
	



	EXP
	EXP3
	0.746
	
	
	0.968
	0.898
	0.786



	
	EXP4
	0.789
	0.100
	10.797
	
	
	



	
	EXP5
	0.700
	0.089
	9.910
	
	
	



	COM
	COM1
	0.698
	
	
	0.917
	0.849
	0.725



	
	COM3
	0.865
	0.212
	5.410
	
	
	



	MAA
	MAA1
	0.751
	
	
	0.974
	0.905
	0.806



	
	MAA2
	0.736
	0.070
	10.454
	
	
	



	
	MAA3
	0.715
	0.071
	10.206
	
	
	



	
	MAA4
	0.697
	0.078
	9.718
	
	
	



	FMO
	FMO1
	0.937
	
	
	0.993
	0.967
	0.972



	
	FMO2
	0.931
	0.038
	28.666
	
	
	



	
	FMO3
	0.947
	0.035
	30.653
	
	
	



	
	FMO4
	0.958
	0.035
	32.335
	
	
	



	
	FMO5
	0.902
	0.040
	25.620
	
	
	







Note: Fit indexes:    χ 2    = 258.757 (  p =   0.000;   d f =   155),    χ 2  / d f = 1.669 ,   CFI = 0.967, SRMR = 0.047, RMSEA = 0.052. FL, SE, CR, and AVE denote factor loading, standard error, composite reliability, and average variance extracted, respectively.
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Table 2. Latent constructs correlations.
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	1
	2
	3
	4
	5
	6





	ENP
	0.886
	
	
	
	
	



	REP
	0.739 *** (0.54) [0.04]
	0.908
	
	
	
	



	EXP
	0.161 * (0.02) [0.02]
	0.597 *** (0.35) [0.03]
	0.898
	
	
	



	COM
	−0.176 * (0.03) [0.02]
	0.115 ** (0.01) [0.02]
	0.246 *** (0.06) [0.02]
	0.849
	
	



	MAA
	0.388 *** (0.15) [0.03]
	0.471 *** (0.22) [0.04]
	0.428 *** (0.18) [0.03]
	0.365 *** (0.13) [0.03]
	0.905
	



	FMO
	0.109 (0.01) [0.04]
	0.237 *** (0.05) [0.04]
	0.450 *** (0.20) [0.04]
	0.128 * (0.01) [0.04]
	0.233 *** (0.05) [0.05]
	0.967







Note: The figures in parentheses are    ρ 2   . The figures in brackets are standard errors. Bold diagonal figures are the square roots of AVE. ***, **, and * denote 1%, 5%, and 10% significance levels, respectively.
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Table 3. The path from political-economic factors to export through market orientation.
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	Path of Observed Variables
	Path Coefficient (Unstandardized)
	p-Value





	ENP→FMO→EXPER
	17.992
	0.004



	REP→FMO→EXPER
	−15.138
	0.002



	EXP→FMO→EXPER
	13.450
	0.001



	COM→FMO→EXPER
	4.699
	0.222



	MAA→FMO→EXPER
	−2.718
	0.055







Note: The significance levels are obtained from the bootstrap test with 2000 samples.
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