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Abstract

:

For a relatively small country such as Korea to successfully establish its presence in the global biotech industry, it must pair a successful domestic model with an effective export strategy. However, there are little empirical findings on the relationship between biotech firms’ internationalization strategy, research and development (R&D) intensity, and sustainable earnings. Thus, we explore this often overlooked area by analyzing the relationship between the international strategies and sustainable earnings of biotech firms. By using a sample of 29,583 firm-year observations in South Korea between 2000 and 2017, this study analyzes the association between internationalization strategy and sustainable earnings. Findings from the analysis show that internationalization strategy has a negative impact on biotech firms. However, the impact of international strategy on sustainable earnings of a biotech firm is observed to be positively influenced by R&D intensity. This study contributes to the research on the determinants of sustainable earnings by empirically proving that biotech firms’ internationalization strategy with high R&D investments leads to an increase in earnings sustainability.
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1. Introduction


The role of the biotech industry in the Korean economy has rapidly increased in importance. The Korean government has responded by actively supporting the industry and setting a goal to become a major force in biotech by 2022 [1]. In 2019 alone, the government plans to promote innovation by investing over $2.5 billion in biotech research and development (R&D) as well as the process of making successful products commercially viable. That amount is a nearly 3% increase from its 2018 investment, with significant contributions from the ministries of science, education, and health. In addition, to government funding, the private sector is also expected to heavily invest in biotech as well [2].



Since Korea has a relatively small domestic market, it is crucial in terms of long-term sustainable growth for firms to pursue overseas business opportunities. In particular, the biotech industry, which is the center of Korea’s next-generation core engine industry, cannot generate sufficient sales required to recover high R&D costs if they operate only in a single market such as Korea [3]. Therefore, for the sustainable growth of the domestic biotech industry, it is necessary to develop innovative new products and generate profits by pioneering global markets.



Fortunately, biotech firms have started to actively pursue the internationalization strategy through licensing. In 2018, Korean biotech firms agreed to 11 international out-licensing deals worth approximately $4.7 billion, nearly quadrupling the total value of such deals made the year before [1]. That is to say, the long-term growth model of domestic biotech firms is moving beyond the domestic market to create demand through international market exploration. Despite this importance, research on the internationalization of biotech firms has been very limited.



Meanwhile, in a knowledge-intensive industry where technological change is rapid, the ability of firms to innovate creates an important influence on the firm’s sustainable competitive advantage [4]. In this regard, researches have been conducted on R&D investment for innovation creation capability, competitive advantages, and performance [5,6]. Internationalization strategy and R&D activities are considered to be two main activities carried out for a firm’s innovation [5]. Given the fact that these two activities are inherently a trade-off in nature, it is not easy for a firm with limited resources to put resources into both activities at the same time.



The biotech industry is, by definition, a high-tech industry, which means it changes quickly and rewards entrepreneurialism and innovation [7]. R&D in the biotech industry is particularly high-risk, and commercialization of the results is often time-consuming [8,9], and the market for those products is continuously becoming more globalized [10]. For a relatively small country such as Korea to successfully establish its presence in the global biotech industry, it must pair a successful domestic model with an effective export strategy.



In sum, the relationship between biotech firms’ internationalization strategy, R&D intensity, and sustainable earnings have garnered little empirical findings or remained a puzzle. While there is evidence regarding the performance implication of internationalization strategy, little attention has been given to internationalization strategy of biotech firms and their association with sustained performance. In examining the role of internationalization strategy on sustained performance of biotech firms, regarding an important exception, a study by Qian and Li [3] analyzed the impact of innovator position, market awareness, niche operation, and internationalization on the performance of small and medium-sized firms in biotechnology industries. The results showed a positive relationship between internationalization and profitability of small and medium-sized firms in biotechnology industries, but there are limitations in that the research subject is limited to small and medium-sized firms only and they did not consider the sustainable aspects of performance.



Thus, this study analyzes the effect of international strategy and R&D intensity on biotech firms’ sustainable earnings using data on Korean biotech firms. In this article, we argue that the internationalization strategy of a biotech firm is negatively related to sustainable earnings but pursuing an internationalization strategy with a high level of R&D intensity is positively related to sustainable earnings of a biotech firm. This may imply that in the case of biotech firms, internationalization strategy is not the core strategy for sustaining earnings. Therefore, merely pursuing internationalization strategy would not have positive performance implication for the biotech firms. Instead, biotech firms should constantly focus on R&D and simultaneously pursue internationalization strategy for sustainable earnings.



Our analysis produced two primary findings. First, we found a negative relationship between international strategy and sustainable earnings for biotech firms. Second, the impact of international strategy on sustainable earnings of a biotech firm was observed to be positively influenced by R&D intensity. After conducting several additional tests, we saw that the main findings are still valid by the fixed-effect panel regressions in estimating specifications. Furthermore, our analysis shows that the relationship between internationalization strategy, R&D intensity, and sustainable earnings in biotech firms is consistent with alternative measures of earnings sustainability. Finally, R&D intensity only has a moderating effect on the relationship between sustainable earnings and international strategy in the mature stage. Since biotech firms suffer from sluggish profitability due to large-scale investment in R&D and relatively long-term life cycle in the industry, the positive outcomes from implementing the international strategy while maintaining a high level of R&D investment are possible for firms in a mature state. Ultimately, this study offers the important fact that pursuing internationalization strategy while maintaining a high level of R&D intensity improves the overall sustainable earnings for biotech firms.



This study makes two important contributions to the literature in at least two ways. First, this paper examines the relationship between the internationalization strategy of biotech firms and their impact on sustainable earnings which have not been examined in previous studies. Second, while previous researches provide some evidence of the impacts of R&D intensity and/or internationalization on the performance of the firm, we further provide evidence for how such relationships exist using the data of biotech firms. We show that R&D investment is the key strategy for biotech firms and maintaining R&D investment while pursuing international strategy is the best way to improve sustainable earnings. This study’s implications are important for biotech firms and biotech firms in countries similar in size to Korea.



This paper is divided into four additional sections. In Section 2, we review previous literature on internationalization strategy, R&D intensity, and its performance implications. Based on that literature, we then present our hypotheses. In Section 3, we share our research design and explain the dataset that was used to test our hypotheses. A summary of regression analysis and the subsequent results are reported in Section 4 and serve as support for our hypotheses. In this section, we also describe additional tests that were conducted, and we discuss the results of our analysis as well as their implications. Finally, we conclude in Section 5, in which we suggest potential ways to expand upon this research.




2. Backgrounds and Hypotheses


2.1. International Strategy


Internationalization is recognized as an important means of corporate growth and sustained profit creation among corporate strategies. Due to this importance, many researchers are making efforts to identify the relationship between internationalization and performance [11]. However, empirical studies of firms’ internationalization and performance show mixed results and fail to produce consistent conclusions [12]. Some studies have shown a positive relationship between internationalization and performance, but some studies have reported negative relationships, S-curves, U-shapes, and inverted U-shapes [11,12,13,14,15,16,17,18].



Generally, previous researches on internationalization and performance relationship support a positive relationship between the two [3,11]. International strategies offer benefits such as economies of scale, economies of scope, learning opportunities, and the sharing of core competencies and as firms expand into international markets to exploit more resources, this leads to higher performance [13].



However, some studies show a negative relationship between internationalization strategy and performance of a firm. For instance, Denis et al. [14] found a negative relationship between internationalization and performance and argued that the costs of internationalization strategy outweigh the benefits. Lu and Beamish [17] investigated the effects of internationalization on small and medium-sized enterprises (SMEs) performance using a sample of 164 Japanese SMEs and found a U-shape relationship. The U-shape relationship of internationalization strategy and performance showed the inherent costs associated with internationalization, especially at the early stage of internationalization strategy. Lu and Beamish [17] found that internationalization strategy and performance had an S-curve relationship which showed that in the early stage of internationalization, performance decreases as internationalization progresses, but performance decreases when the internationalization level is high. Also, Hitt et al. [16] found the inverted U-shape association between internationalization and performance.



All those studies regarding internationalization and performance showed the existence of cost associated with internationalization strategy (e.g., coordination cost, governance cost, information processing cost, and the liability of foreignness) and benefits of internationalization strategy. In addition, the results of inconsistent previous studies imply that the impact of internationalization on performance is influenced by a variety of situational factors, and it depends on the industry to which the firm belongs, and the core strategies that the firms take [13,15].



Since the impact of internationalization strategy on firm performance occurs after time passes, the benefits of internationalization may not be directly reflected in the performance of the firm if the performance is measured only by short-term performance. Therefore, it is important to measure and analyze long-term performance such as sustainable earnings to grasp the effect of internationalization strategy on performance more accurately.




2.2. R&D Intensity


Many firms are investing in R&D activities more and more because the technology revolution and innovation is a key factor in enhancing competitiveness and long-term sustainable growth in this era [6,19]. The competitive advantage of biotech firms lies in a deep knowledge base of biochemical processes and innovativeness [20].



The biotech industry is a high-tech industry where technology is particularly important, and continuous R&D spending is very important [21]. However, innovation activities such as R&D investments have characteristics such as being long-term, high-risk, and difficult to predict future profitability [6,11].



In this aspect, considerable prior research has investigated the implications of R&D intensity on the firms’ performance. For instance, previous literature generally supports a positive association between R&D intensity and firm performance in sales growth, market value or firm value [3,6,22]. However, previous empirical results on R&D intensity and firm performance have been mixed with other research studies that have found negative results. For instance, Vithessonthi and Racela [5] tested R&D intensity on firm performance using non-financial firms listed on the US stock exchange and showed that there is a negative relationship between R&D intensity and operating performance.



Furthermore, though other research has explored the ways in which firm performance is affected by internationalization and R&D, the results have been inconsistent, suggesting a complicated relationship [5]. Such a relationship exists between internationalization strategy and R&D because the direct and combined effects of R&D and internationalization is context-specific [5], which raises the need to examine the biotech industry in Korea.




2.3. International Strategy, R&D of Biotech Industry


Prior studies on the biotech firms’ internationalization strategies generally focused on the following topics. Research by Bialek-Jaworska and Gabryelczyk [23] reported on the business model determinants and associated features of biotech spin-off activity, which are crucial factors in implementing the internationalization strategy. The study documented that not only international cooperation in research projects and partnering but also international experience in the management board and tacit knowledge take a facilitating role in the business model for the commercialization of biotech spin-off research outcomes. Another stream of research examined the internationalization of R&D activity. They reported that the internal R&D determinants encouraging a firm to invest in R&D overseas is owning R&D performing affiliates abroad [24]. Additionally, the findings found that a higher share of R&D internationalization is associated with a more structured organization of R&D at homes, such as performing R&D in dedicated laboratories and the propensity to outsource R&D to foreign non-affiliated partners. Kale [25] demonstrated its collaboration with multinational corporation (MNC), which revealed internationalization in the form of acquisitions of foreign firms and has formed the core foundation of the technology upgrade strategy for Indian firms. Veilleux and Roy [26] explored through strategic alliances how corporate and scientific advisory boards participate in the internationalization of biotechnology firms. Using semi-structured interviews and secondary data from 22 biotech firms, this study showed the nature of this external strategic advice and examined their impact on the internationalization of the firms. Rahko [27] investigated how innovations change when European firms start to internationalize their R&D activities and the results showed that the start of R&D internationalization further increased firms’ innovative output.



The above studies provide important insights into the inter-relationship between internationalization related strategy and R&D of biotech firms, however, they have not examined the direct relationship between sustained performance and internationalization strategy, and the moderating effect of R&D strategy.



Though some research has been conducted on the performance implications of an internationalization strategy, few studies have focused on the internationalization strategies of biotech firms in particular and the relationship between those strategies and sustainable earnings. In a rare and important study on this subject, Qian and Li [3] examined the effects that niche operation, market awareness, innovator positioning, and internationalization had on small and medium-sized biotech firms. The authors found that, among those small and medium-sized biotech firms, internationalization was positively related to profitability. However, that study was limited in that it analyzed only small and medium-sized biotech firms and did not consider sustainability. Our study expands upon previous research by employing a new measure of sustainable earnings, namely, the persistence of earnings. While other measures of profitability represent a specific moment in time, the persistence of earnings is a flow variable measured over time, making it more representative of sustainability and less vulnerable to manipulation.




2.4. Hypothesis Development


Many researchers argue that if a firm has a competitive advantage, it will have a positive impact on the performance of the firm if it is internationalized [5,13,28,29]. By pursuing internationalization strategy firms can enjoy the following benefits.



First, when a firm enters the international market, the firm can enjoy economies of scale by lowering production costs because production and sales volume increase [30,31]. Internationalization plays an important role in ensuring the competitiveness of a firm as a means of achieving economies of scale in functional areas such as marketing costs and R&D expenses, as well as reducing the cost of firms due to economies of scale [32].



Second, firms can maximize the location advantage and benefit from the difference in factor markets by placing value chain activities around the world [11]. The difference between different factor markets in different countries is providing firms with opportunities to improve overall profitability by restructuring their operations to lower costs [33].



Third, if there is a limit to the growth of the domestic market, the effect of risk diversification can be anticipated from the perspective of the firm as it can enjoy sustained growth through building a foundation in the international market [34].



In short, internationalization strategy provides the opportunity for exploring a new or niche market, spreading fixed costs of R&D or marketing, and exploiting location-specific advantages which all lead firms to increase sales and competitiveness [29].



All these arguments support the view that there is a positive and linear relationship between internationalization strategies and corporate performance. However, we argue that the relationship between international strategy and sustainable earnings for biotech firms is somewhat different than for manufacturing firms. In contrast to a positive relationship between international strategy and sustainable earnings, which has been the premise and evidence in prior researches, we argue that the relationship is a negative relationship for biotech firms.



Internationalization of firms is exposed to the cultural and institutional environment of various countries, and due to the liability of foreignness, there is an additional cost to dealing with the foreign market environment [11]. While this logic applies to non-biotech firms, the cost of dealing with internationalization, which is essentially required for biotech firms, will be higher than that of non-biotech firms. For biotech firms, the key strategy for innovation is the R&D investment strategy [35], and the firm’s main value chain activities will be focused on R&D strategies. Therefore, high levels of complexity resulting from pursuing an internationalization strategy may worsen performance [5].



In this sense, the increasing level of internationalization of biotech firms implies that transaction costs, governance costs, and information processing demands increase [13]. Owing to the complexity of internationalization strategy operations, a high level of internationalization of a biotech firm can have a negative impact on sustainable earnings.



Also, firms generally have limited resources to implement strategies, it is not easy to pursue all strategies at the same time, and trade-off exists between them [5]. For implementing the internationalization strategy, a firm has to make a considerable level of investment, the higher the commitment to internationalization strategy, the lower the possibility of putting that resource into a R&D capacity. This could have a negative impact on sustainable earnings for biotech firms.



Hypothesis 1 (H1).

The level of internationalization of a biotech firm has a negative effect on sustainable earnings.





The second hypothesis expands the first hypothesis and analyzes the moderating effect of R&D intensity on the relationship between internationalization strategy and sustainable earnings. While internationalization strategy has a negative effect on sustainable earnings for a biotech firm, we contend that if a biotech firm’s R&D intensity is high, the sustainable earnings will improve.



Previous research has shown that when firms are internationalized, they are exposed to learning opportunities for innovation, which ultimately has a positive impact on performance [36] and by receiving information and feedback from customers and partners in foreign markets through internationalization, such as exports, companies can apply this knowledge to innovation [5]. Biotech firms need to sell their products in as many markets as possible in order to distribute their enormous R&D costs across more products, and internationalization strategy is beneficial in this respect [3] because long-term profitability improvement through market expansion can be expected.



Indeed, as multinational corporations increase their overseas business activities, their corporate value increases [37] and investors tend to appreciate overseas profits relatively more because their growth potential in overseas markets is larger than the domestic market [38]. Therefore, it can be expected that biotech firms will have a positive R&D intensity and will adjust their relationship to sustainable earnings if they are internationalized. In fact, corporate value increases as multinational companies increase their overseas business activities [37], and investors tend to appreciate overseas profits relatively more because their overseas markets are more likely to grow than their domestic counterparts [38]. Also, because the biotech industry is rapidly shortening its lifecycle, a biotech firm must maximize their sales as quickly as possible by exploiting new products developed overseas [3].



Many biotech firms have suffered for a long time from sluggish earnings due to large-scale investment in R&D. Still, there is a reason why firms are investing in R&D. This is because the scale of compensation for internationalization through technology exports is enormous. For example, Yuhan, a representative biotech firm in Korea, contracted an exporting contract with Boehringer Riegelheim, a global pharmaceutical company, in 2019. The contract, worth $870 million, was for a fusion protein technology used to treat non-alcoholic steatohepatitis [39]. In the past year, Yuhan has completed a total of four new drugs. Through the contract for the candidate material, the export of technology amounted to 3.3 trillion won. Yuhan has continued to invest in the most important R&D investment in the future growth engine in recent years and steadily increasing its R&D investment is a big factor in its success. In other words, while maintaining a high level of R&D investment, it is possible to improve profitability by opening up overseas markets and expanding the market. In fact, innovation capability through R&D investment is a key success factor to succeed in the global market [11].



Thus, we anticipate that biotech firms pursuing an internationalization strategy with a high level of R&D intensity is positively related to sustainable earnings of a biotech firm.



Hypothesis 2 (H2).

R&D intensity positively moderates the effect of the level of the internationalization on a biotech firm’s sustainable earnings.







3. Research Design and Sample Description


3.1. Research Model and Measurement of Variables


To test Hypothesis 1, the study analyzes the correlation between corporate international strategy and earnings persistency while using firm-level control variables in the following ordinary least squares (OLS) regression model [35,40,41].


SUSROA5yrs,t=β0+β1INTERi,t+β2INTER_BIOi,t+β3SIZEt+β4LEVt+β5MTBt+β6GROWTHt+β7CFOt+∑βjINDj+∑βkYEARk+εi,t



(1)




where SUSROA5yrs, t is persistence of return on asset (ROA), which is a proxy of sustainable earnings. In this study, sustainable earnings are measured by the persistence of earnings, a flow variable. Whereas stock quantities, such as market value, earnings, and financial ratios, are measured at a specific point in time, flows are measured over a period of time. Stocks can temporarily be manipulated relatively easily by things such as accrued expenses and deferred revenues, which may cause investors to misjudge the sustainability of a firm. The persistence of earnings, on the other hand, more accurately measures sustainability by taking a broader view of a firm’s performance, which also makes manipulation more difficult. Overall, the persistence of accounting earnings is more sustainable due to the fact that it has little space for intentional manipulation of financial statements. Following Sloan [40] and Francis et al. [41], sustainable earnings are estimated using the rolling five-year-period time series data for each firm-year. Specifically, to measure SUSROA5yrs,t for each firm-year, the study employs the following regression model and estimated the coefficient β1. Here, ROA is measured as net income divided by total assets.


ROAt+1=β0+β1ROAt+εt



(2)







In line with prior studies in Hsu et al. [42], INTERi,t is used to measure the level of internationalization of a firm. It is computed as the ratio of foreign sales to total sales (in %). INTER_BIOi,t indicates the level of internationalization for biotech firms. The above model includes control variables that can affect earnings sustainability. These variables are size (SIZE), leverage (LEV), market-to-book (MTB), sales growth (GROWTH), and operating cash flows (CFO). SIZE, which is measured as the natural logarithm of the total assets, is involved to control for the size effects. Since prior studies show a strong relation between the firm size and operating performance, SIZE may have a significant positive or negative association with operating performance [43]. We include LEV, representing financial leverage, which is calculated as total liability divided by total assets. The financial leverage ratio (LEV) is included to control for the leveraged firms’ strong incentives for managing corporate earnings [44]. The study also includes the market-to-book ratio (MTB) and sales growth (GROWTH) in order to control for the corporate growth potential, which can affect return on assets (ROA). Market-to-book ratio is measured as the market value of the equity divided by its book value [45]. Sales growth is the difference in sales from the previous year divided by the previous year’s sales. CFO, operating cash flows divided by assets, is included to control liquidity. Finally, industry fixed effect dummies and year fixed dummies are included to mitigate the industry and year effects on the earnings sustainability. INDi,t implies the industry fixed effects, and YEARi,t is the year indicator variable.



We examine Hypothesis 2 to determine if the effect of corporate international strategy is dependent upon the R&D intensity. To conduct the analyses, we use the ordinary least squares (OLS) regression model below:


SUSROA5yrs,t=β0+β1INTERi,t+β2INTER_BIOi,t+β3INTERRDi,t+β4INTERRD_BIOi,t+β5SIZEt+β6LEVt+β7MTBt+β8GROWTHt+β9CFOt+∑βkINDk+∑βlYEARl+εi,t



(3)




where INTERRD is an interaction between the level of international strategy and R&D intensity, and INTERRD_BIO is the interaction between INTERRD and BIO, the biotech variable. R&D intensity is measured by the total R&D expenditures divided by sales. Biotech firms indicate both biopharma and biotech firms. Control variables are consistent with the regression model in Hypothesis 1.




3.2. Sample Selection


The sample includes companies listed on the Korea Stock Exchange (KSE) and Korea Securities Dealers Automated Quotation (KOSDAQ) market as of 31 December 2017 that satisfies the subsequent conditions: (1) companies (except financial institutions) listed on the KSE and KOSDAQ market with accounts closing in December and (2) companies with financials in the FnGuide database. Each industry is denoted by its two-digit industry code, and the study only included industries with at least 20 observations in each industry-year group, so as to decrease bias. In an effort to minimize the effect of outliers, the top and bottom 1% of dependent and independent variable outcomes are winsorized. Final firm-year observations are described in each table.





4. Empirical Results


4.1. Descriptive Statistics


Table 1 presents the summary statistics for the variables used in this paper. The mean (median) value of SUSROA is −0.044 (−0.005). INTER has a mean (median) of 0.172 (0.000), with a standard deviation of 0.278. The average INTER_BIO measured by the interaction between INTER and the biotech dummy variable in the sample firm is 0.007. Mean (median) values for INTERRD, the interaction between INTER and R&D intensity, are 0.005 (0.000). INTERRD_BIO indicates the interaction between INTERRD and the biotech dummy variable and the mean is 0.001. The firms in our sample have an average size of 25.398 with a standard deviation of 1.410. The mean value and standard deviation of LEV in our sample are 0.915 and 1.062, respectively. The corporate growth rate based on equity (MTB) is 1.901 on average and another growth rate based on sales (GROWTH) is 1.8% on average. The CFO which indicates the liquidity shows the average value of 0.032.



Table 2 shows the Pearson correlation matrix for the main variables employed in this paper. The sustainable earnings measure, SUSROA, is negatively correlated with INTER and INTER_BIO with significance at the 1% level. The correlation coefficients of both INTERRD and INTERRD_BIO, two variables of interests, show significantly negative values of −0.028 and −0.012, respectively. Overall, the univariate results of this study generally support the notion that international strategy and R&D intensity is related with sustainable earnings.




4.2. Main Results and Discussion


Table 3 grants the empirical results for Hypothesis 1 based on the estimation in Equation (1). Hypothesis 1 explores whether international strategy affects sustainable earnings by increasing corporate persistence in return on assets. Table 4 shows the coefficient estimates for testing Hypothesis 1 resulting from the OLS regressions, with the sustainable earnings (SUSROA) as the dependent variable. The F-statistic (55.79) of the regression model is statistically significant at 1% level, therefore, we conclude that our regression models are appropriate for analyses.



As predicted in Hypothesis 1, the findings report that the coefficient on INTER is positive (0.038) and statistically significant at the 0.01 level (t-stat. = 2.91). This significantly positive outcome supports Hypothesis 1, implying that corporate international strategy can be an effective tool for improving the sustainability of corporate earnings. On the contrary, the coefficient of INTER_BIO is −0.109 and it is significant at the 5% level. This significant and negative coefficient suggests that the international strategy in biotech firms rather decreases the earnings sustainability. This empirical finding supports our first hypothesis. Moreover, all of the results among control variables are consistent with previous studies [43,45]. Control variables employed in the paper are the combined sets of earnings sustainability and SIZE is positively associated with persistence of earnings, suggesting that large firms are prone to have high earnings sustainability. Not surprisingly, LEV is also significant, with a positive coefficient, indicating that firms with a higher degree of leverage are likely to have sustainable earnings. The rest of the control variables are also persistent with expectation. Negative correlations are found between the SUSROA and market-to-book (MTB), GROWTH, and CFO [46].



When we discuss the results of Hypothesis 1, internationalization strategy helps in discovering the new market, spreading and selling, administrative cost, and exploiting the location-specific advantages which leads to an increase in profits and competitiveness in all firms [29]. However, companies usually abstain scarce resources to implement various corporate strategies, it is difficult to pursue all strategies simultaneously with limited resources, and trade-off exists between them [5]. The results for Hypothesis 1 confirm that manufacturing firms can have a positive impact on corporate performance if it is internationalized but this is not the case for biotech companies. This is because internationalization strategy is exposed to the cultural and institutional environment of various countries, and because of the liability of foreignness, there may be an incremental cost to adjusting in the foreign market [11]. Even though this reasoning applies to non-biotech firms, the cost of dealing with internationalization for biotech firms will be higher than that of non-biotech firms. The key strategy for biotech firms’ innovation is the R&D investment, and these firms’ core value chain activities will be focused on R&D strategies [35]. Consequently, high levels of complexity from pursuing an internationalization strategy in biotech firms rather worsen corporate sustainable earnings [5]. These results are slightly different from the research in Qian and Li [3] that examined the effect of innovator position, market awareness, niche operation, and internationalization on the performance of small and medium-sized firms in biotechnology industries. Although they reported a positive relation between internationalization and profitability of small and medium-sized firms in biotechnology industries, their research is subject to limitation by using small and medium-sized firms only and they did not reflect the sustainable aspects of performance measure.



Thus far, prior studies have focused on simple measures of operating performance to evaluate firm performance and establish a negative correlation between R&D intensity and firm performance [47,48,49]. This study, however, concentrates on earnings sustainability measures to test whether R&D intensity moderates the relationship between international strategy and sustainable earnings. The coefficient of INTERRD is negative and statistically significant, indicating that non-biotech firms with higher R&D intensity are not likely to have persistent earnings. This finding provides support to Hypothesis 2, predicting that R&D intensity has a moderating effect on sustainable earnings. Furthermore, the coefficient of INTERRD_BIO is positive and statistically significant, suggesting that biotech firms with higher R&D intensity rather increase persistently in earnings. These results also support Hypothesis 2 and the notion that the degree of R&D intensity acts as a moderating effect in strengthening existing effects of variables.



When we discuss the empirical findings in Hypothesis 2, internationalization strategy and R&D activities are considered to be the two main activities carried out for the firm’s innovation [3,5,11,13]. The result of Hypothesis 2 implies that different industries may have different primary strategies. In other words, general manufacturing has shown both that international strategies can help create sustainable profitability and that biotech companies must focus on their main activities, R&D, while also executing other strategies in order to generate sustainable earnings. In a practical perspective, biotech firms in South Korea have a relatively small domestic market to operate. To expand the business capacity and to pursue long-term sustainable growth, firms need to pursue overseas business opportunities through internationalization. In particular, there is a possibility that the biotech firms cannot guarantee sufficient profits required to cover the high R&D expenditure if they operated only in a single market such as South Korea [3]. Since the long-term growth model of domestic biotech firms is moving beyond the domestic market to create demand through international market exploration, it is necessary to develop innovative new products with the consistent investment in R&D activity and at the same time generate profits by pioneering global markets by implementing internationalization strategy. All of these empirical results are consistent with the findings in Lee and Lee [35] in that proper implementation of differentiation strategy is positively associated with the sustainability of accounting outcomes. To be more precise, for biotech firms that maintain R&D investment as the key differentiation strategy, the impact of internationalization strategy on future sustainability of earnings is influenced by R&D intensity.



Overall, empirical evidence in Table 3 and Table 4 support Hypothesis 1 and Hypothesis 2. Specifically, this study provides the important fact that implementing internationalization strategy while maintaining a high level of R&D intensity can improve the overall sustainability in earnings for biotech firms.




4.3. Robustness Regression


To begin with, we conducted the test for autocorrelation. This procedure is generally conducted when the errors in time series data are autocorrelated. When time series data are used in regression analysis, often the error term is not independent through time. Instead, the errors maybe serially correlated (autocorrelated). If the error term is autocorrelated, the efficiency of ordinary least squares (OLS) parameter estimates can be adversely affected and standard error estimates are biased. First, to diagnose autocorrelation, we produced generalized Durbin–Watson (DW) statistics and their marginal probabilities. As a result, we received the following results (DW=1.1281, Pr<DW = 0.6545, Pr > DW = 0.3455) that there is little possibility of autocorrelation.



Moreover, we conducted additional clustering techniques to control for the possible endogeneity problem. By clustering analyses and analyzing the firm and year together, we control for both potentially uneven distribution of residuals and any correlation within the group of residuals [50]. This produces more conservative t-statistics by computing standard deviations which reflect the samples’ cross-sectional correlations and time series [50]. Using these empirical results, we are able to more accurately predict individual outcomes with confidence.



Table 5 shows the results of the firm-year fixed regression. Overall, the findings are consistent with the main results suggesting that the relationship between international strategy, R&D intensity, and sustainable earnings is still significant after controlling for the robustness.




4.4. Alternative Proxies of Sustainable Earnings


As in previous studies of earnings sustainability, we use modified discretionary accruals as an alternative proxy of sustainable earnings [51,52]. Discretionary accruals are the residuals from the cross-sectional modified Jones model below. In the model, i represents the firm and t represents the fiscal year. TA stands for the total accruals, which are calculated by subtracting operational cash flow from net income. Each variable is scaled based on the lagged total assets. ΔS is the change in sales, and ΔAR is the change in accounts receivables. PPE is property, plant, and equipment. ROA, which represents return on assets, is included in this model because discretionary accruals are affected by firm performance [53]. Equation (4) is calculated for each industry-year. The absolute value of residuals is considered discretionary accruals (DA), which expresses accrual management that both increases and decreases income [52]. Equation (4) contains the estimation model as follows:


TAtAt−1=α0+β11At−1+β2ΔSt−ΔARtAt−1+β3PPEtAt−1+β3ROAt+εt



(4)




where TAt= net income-cash flow from operations; St= sales revenue; ARt= accounts receivables; PPEt= plant, property, and equipment; ROAt= net income/total assets; At−1= total assets.



Table 6 shows the additional regression results of testing the effectiveness of international strategy and R&D intensity on sustainable earnings using discretionary accruals (DA) as the alternative dependent variables. As shown in Panel A, the coefficient of INTER_BIO is significantly negative, indicating that international strategy adversely affects sustainable earnings especially for biotech firms. Moreover, the results in Panel B of Table 6 report that R&D intensity moderates the effects of international strategy in each firm resulting in a negative coefficient for INTERRD and a positive coefficient for INTERRD_BIO. Overall, the results in Table 6 are consistent with the main findings of Hypothesis 1 and Hypothesis 2, namely that the effects of international strategy and R&D intensity affect sustainable earnings regardless of various earnings sustainability measures.




4.5. Consideration of R&D Stage


This study seeks to add to the existing literature on the treatment of R&D accounting by concentrating on significant qualitative differences between groups, specifically young-stage and mature-stage firms. In a previous study, Oswald [54] shows that while large firms usually expense R&D expenditures, steady-state firms, or firms where R&D capitalization equals amortization, tend to expense R&D outlays instead. As in that study, we define mature-stage firms as those in which the difference between the amount of capitalized R&D and the amount of amortized is greater than the median, while young-stage firms as those in which the opposite is true.



In Panel A of Table 7, the coefficient INTER has a strong positive correlation to sustainable earnings in the mature stage, whereas INTER_BIO has a strong negative association with earnings sustainability, implying a significant influence of international strategy for non-biotech mature firms. Additionally, the coefficients for INTERRD and INTERRD_BIO in Panel B show the opposite signs compared to H1, indicating that the moderating effect R&D intensity has on the relation between international strategy and sustainable earnings is only present in the mature stage.





5. Conclusions


Due to the changing landscape of the global biotech industry, emerging biotech markets struggle with sustainability. The environment is defined by rapid changes to technologies, customers, and competition, which forces firms to prioritize constant investment in R&D in order to innovate and achieve a competitive advantage [55]. This means that biotech firms generally dedicate substantial amounts of money to R&D activities in the hopes of increasing future profitability. However, the lengthy timeline of R&D coupled with the limitations of a domestic market make it almost impossible to generate the sales needed to recover that investment in R&D if the firm only operates in a single market like Korea. Therefore, the long-term growth model of a domestic biotech firm must be expanded by exploring and creating demand within the international market. Still, relatively little research has been done on the internationalization of biotech firms.



We have attempted to respond to that deficiency by analyzing the relationship between the international strategy and sustainable earnings of biotech firms in this study. By using persistent earnings as a measure of the sustainability of earnings, we find that the implementation of an international strategy generally decreases sustainable earnings. Our results further suggest that when a high degree of internationalization is combined with high R&D intensity, sustainable earnings generally increase. Even after controlling for different testing methods and alternative measures, these results are robust. However, other findings suggest that firms should take caution when considering pairing an internationalization strategy with high R&D intensity. We find that the effectiveness of this combination is only apparent in the mature stage of stable and consistent R&D activities, an important distinction for standard-setters, investors, and regulators to consider.



In total, this study contributes to the relevant collection of literature in a number of ways. First of all, to our knowledge, there is no previous literature that evaluates the effect of internationalization strategy with high R&D intensity on earnings sustainability in South Korea. We extend the research on the determinants of sustainable earnings by empirically proving that biotech firms’ internationalization strategy with high R&D investments leads to an increase in earnings sustainability. Second, in regards to profitability, this study expands upon prior findings by adopting new measures of sustainable earnings. The persistence of earnings measure differs in their units of measurement. Unlike the existing profitability measures in literature which are measured at one specific time, a flow variable of sustainable earnings is measured over an interval of time. Hence, the persistence of earnings is more sustainable than comparable measures due to the fact that it has little room for the intentional manipulation of financial statements. Third, the results of this study are likely to be of interest to biotech investors, especially foreign investors evaluating South Korean biotech firms. In this case, investors may want to focus on corporate strategies, since the implementation of an international strategy by a biotech firm with high R&D intensity improves sustainability. Future research can build on these findings by focusing on other proxies of sustainable information and by analyzing data from other emerging markets where internationalization strategies have been implemented. Finally, although some prior studies examine the relation between internationalization strategy, R&D intensity, and firm value, by focusing on the developed nations such as the European Union (EU) and United States (US), there is little evidence reporting from emerging markets such as South Korea because of discrepancies in the growth rate of biotech industry. This study can fill this gap by recording the diverse forms of corporate strategies in biotech firms.



This study has the following caveats: First, the focus on biotech firms can provide a powerful setting to examine the research topics, but it can be hard to generalize the empirical results to other industries with different business environments. Additionally, due to the relatively low number of biotech companies, the small sample size may affect the explanatory power of the empirical model and validity of this study in sophistication. Second, this paper employed the persistence of earnings measure to maximize the sustainability concept in measuring a corporate performance. However, it is important to precisely estimate the corporate performance in recent dynamic capital markets. According to theory on physical capital maintenance, the performance measure of physical capital to maintain is superior to the concept of financial capital maintenance to precisely assess the firm’s real performance. Although it seems that performance by physical capital maintenance can reflect the real profit of a firm, measuring physical capital is more difficult than evaluating financial capital in practice. Therefore, we admit it as a limitation of this research. Still, this paper contributes to the prior studies through a presentation of how the moderating effect of R&D investment impacts the association between internationalization strategy and the persistence of earnings by comparing biotech with non-biotech firms.
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