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Executive summary
In this paper, we investigate early employment growth and its relationship to firm survival. Most of the research within this area has focused on a positive relationship between growth and long-term benefits, for example, greater survival prospects. Early employment growth has been identified as an obvious strategic objective of young firms (Agarwal, 1997; Coad et al., 2013; Delmar et al. 2013; Freeman et al. 1983; Mata and Portugal, 2002), as it helps to overcome the liability of smallness and increases survival prospects by realizing economies of scale, granting better access to capital, increasing legitimacy, or attracting better talent from the labor market (Agarwal, 1997; Baron et al., 2001; Coad et al., 2013; Delmar et al., 2013; Freeman, et al. 1983; Mata and Portugal, 2002). Penrose (1959) however, cautions there is a limit to growth at any given point in time. Growing too fast or prematurely might thus lead to negative performance effects and, at the end, jeopardize survival. In line with Penrose (1959), recent studies sensitize researcher and practitioners alike that the costs and downsides of growth need to be balanced with the potential benefits (Davidsson et al., 2009; Delmar et al., 2013; Pe’er et al., 2016; Pierce and Aguinis, 2013).
While both lines of reasoning find empirical support, the benefits of growth seem to be mainly associated with overcoming the very early years of a venture’s existence. Thus, the question remains of whether a higher initial employment expansion will also lead to higher survival prospects in the long run. So far, we have only limited knowledge about if and, particularly, under which circumstances an initial rapid employment expansion of a new venture will lead to a persistent survival enhancing effect in the long run. 
This paper investigates the conditional relationship between long-run survival and initial employment growth. In this context, “initial employment growth” refers to the first four annual growth periods, i.e., until five years from entry. “Long-run survival” is defined as firm survival after six or more years from inception. While we also investigate the conditional relationship between growth on survival in the short run (the effect after one year), our focus is the long-run relationship. This research contributes to the research stream of recent scholars (Davidsson et al., 2009; Delmar et al., 2013; Pe’er et al., 2016; Pierce and Aguinis, 2013) who point to growth-limiting factors, despite the prominent claim that growth is treated as a universal sign of success (Davidsson et al., 2009). Following these studies, we investigate under which circumstances initial employment growth leads to higher firm survival. The realization of long-run benefits from early employment expansion, we argue, depends on the firm’s ability to retain human resources and keep employee turnover low. 
Our central argument is based on the well-known Penrose effect, which suggests that growth beyond a certain level entails negative survival effects rather than the expected benefits. This negative effect is oftentimes explained by high costs associated with the integration of new employees (Lockett et al., 2011). In addition to this, Penrose argues that in order to benefit best from the incoming resources such as employees and to optimally utilize them in the long run, the organization needs to buildup firm specific knowledge and resources. The organization can use this firm-specific knowledge to develop and increase its productive opportunity set. The productive opportunity is the firm’s ability to identify and exploit growth opportunities as well as to deploy the available resources in the most efficient and productive way. This ability increases with employees’ joint experience. This firm-specific knowledge however only emerges if members of the organization have sufficient time to gain experience with each other, the organization, and the organization’s environment. Employee turnover disrupts this process of gaining joint experience and improving resource deployment. Therefore, the firm’s ability to benefit from early employment expansion in the long run, is conditional on low levels of employee turnover. We thus propose that employee turnover is an important context-factor for understanding the relationship between initial employment growth and long-run survival.
Our empirical analysis is based on the Danish Integrated Database for Labor Market Research. This is a unique and comprehensive cross-industry panel dataset, which links employer and employee data. This dataset provides annual observations of all new firms in terms of employment, firm formation, and exits. We demonstrate that initial employment growth has long-term effects on firm survival. Moreover, we show that a positive relationship between initial employment growth and long-term survival is conditional on low employee turnover rates in the long run. New ventures only benefit from early employment expansion in the long run when employee turnover is low, while initial employment growth reduces survival in the long run when employee turnover is high. In addition, we show that initial employment growth is associated with higher employee outflow in the long run, especially outflow of key employees. 
Understanding the conditions under which initial employment growth translates into the expected survival enhancing benefits in the long run, is highly relevant for the strategic management of new ventures, including human resources and growth strategies. The realization of long-run benefits from early employment expansion, we argue, depends on the firm’s ability to retain employee resources and keep employee turnover low. Only when employee turnover is low, will early employment growth lead to higher survival in the long run. In addition, we show that early employment expansion is associated with higher employee outflow in the long run, especially outflow of key employees. These correlations warn that start-ups with higher initial employment growth may be particularly exposed to employee turnover in the long run. These findings suggest that entrepreneurs, venture capital firms, and other external stakeholders should carefully consider a start-up’s human resource strategy from the very beginning, a strategy that should include employee retention elements (Demir et al., 2017).
Exploring this conditional relationship also has political implications. Disproportionate economic contributions from high-growth start-ups in terms of job creation have led to the implementation of various policy instruments to facilitate an increasing number of high-growth start-ups (European Commission, 2010; Halabisky et al., 2006; Lopez-Garcia and Puente, 2011; OECD, 2010; Parker et al., 2010; Stangler, 2010). The long-term economic benefits of such policies are questionable as they rely on the premise that growth helps new firms overcome the liability of smallness and increases survival. However, as we and others have shown, this positive survival effect of early employment growth is only achieved under certain circumstances. Hence, such policies do not guarantee the creation of sustainable firms and, thus, employment.
Finally, our study makes several important contributions to the literature. First, our study enriches the theoretical understanding of the growth of new ventures as a strategic mean to overcome the liability of smallness, and thus the disadvantages of new ventures given their size. We add to this literature by providing a theoretical framework as well as empirical evidence nuancing under which circumstances initial employment growth leads to survival enhancing benefits (Davidsson et al., 2009). Our theoretical framework also complements our understanding of Penrose’s growth theory. While most empirical studies focus on adjustment costs as the major growth-limiting factor, we follow Lockett et al. (2011) and include the second growth-limiting factor, i.e., the development of the productive opportunity set, in our theoretical framework (Penrose, 1959). In this context, our study provides empirical evidence for short-term as well as long-term survival effects of rapid employment growth. While previous studies focus on external context factors (Pe’er et al., 2016), we build on Penrose’s growth theory to extend this literature by an organization internal context factor, namely employee turnover. Thereby we also contribute to the strategic human resource literature within the field of entrepreneurship. We provide new evidence of conditioning factors entrepreneurs need to be aware of in order to benefit from an initial high employment growth strategy in the long run. 
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Abstract: We investigate under which circumstances early employment growth translates into greater long-run survival. Drawing on Penrose’s growth theory, we suggest that the relationship between early employment growth and long-run survival is conditional on employee turnover. We argue that higher employee turnover reduces joint experience in the firm and disrupts the development and eventual exploitation of the firm’s productive opportunity set, thereby reducing long-term utilization of early employment expansion. These arguments suggest that the firm’s ability to realize long-term benefits of early employment growth is contingent upon low employee turnover following this initial expansion. Using the Danish Integrated Database for Labor Market Research, we show that only when employee turnover is low, will early employment growth lead to higher survival in the long run.
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Introduction
It is a stylized fact in the entrepreneurship literature that new firms exhibit high failure rates in the first years after being founded (e.g., Brüderl et al., 1992; Geroski et al., 2010; Pe’er et al., 2016; Stinchcombe, 1965). Many survival challenges of new firms are associated with small size. Therefore, growth should help new firms to overcome the liability of smallness and to increase survival prospects by realizing economies of scale, granting better access to capital, increasing legitimacy, or attracting better talent from the labor market (Agarwal, 1997; Baron et al., 2001; Coad et al., 2013; Delmar et al., 2013; Freeman et al., 1983; Mata & Portugal, 2002). Therefore, early employment growth has been identified as an obvious strategic objective of young firms (Agarwal, 1997; Coad et al., 2013; Delmar et al., 2013; Freeman et al., 1983; Mata and Portugal, 2002). Penrose (1959) however, cautions that there is a limit to growth at any given point in time. Growing too fast or prematurely might thus lead to negative performance effects and, at the end, jeopardize survival. In line with Penrose (1959), recent studies sensitize researcher and practitioners alike that the costs and downsides of growth need to be balanced with the potential benefits (Davidsson et al., 2009; Delmar et al., 2013; Pe’er et al., 2016; Pierce and Aguinis, 2013).
While both lines of reasoning find empirical support, the benefits of growth seem to be mainly associated with overcoming the very early years of a venture’s existence. Thus, the question remains of whether a higher initial employment expansion will also lead to higher survival prospects in the long run. So far, we have only limited knowledge about if and, particularly, under which circumstances an initial rapid employment expansion of a new venture will lead to a persistent survival enhancing effect in the long run. 
Understanding the conditions under which initial employment growth translates into the expected survival enhancing benefits in the long run, however, is highly relevant for entrepreneurs and the strategic management of new ventures (Pe’er et al., 2016) as well as for policy makers. The latter have shown a significant interest in high-growth start-ups and have therefore implemented policy instruments to facilitate an increasing number of high-growth start-ups (European Commission, 2010; Halabisky et al., 2006; Lopez-Garcia, and Puente, 2011; OECD, 2010; Parker et al., 2010; Stangler, 2010). 
Therefore, this paper investigates the long-run survival effects of initial employment growth.  We add to the ongoing stream of research that suggests that a positive relation between initial growth and survival is context-dependent rather than universal (Davidsson et al., 2009; Sapienza et al., 2006). More precisely, we suggest that the long-run survival benefits of a rapid early employment growth are conditional on low employee turnover in the long run. Our central argument is based on the well-known Penrose effect, i.e., that growth beyond a certain level entails negative survival effects rather than the expected benefits. This negative effect is oftentimes explained by high adjustment costs, i.e., the costs associated with the integration of new employees (Lockett et al., 2011). These costs refer to the immediate drawbacks of rapid employment growth. In addition to this, Penrose argues that in order to benefit best from the incoming additional (human) resources and to optimally utilize them in the long run, the organization needs to buildup firm-specific knowledge. Based on this firm-specific knowledge, the organization can develop and increase its productive opportunity set. This firm-specific knowledge, however, only emerges if members of the organization have sufficient time to gain experience with each other, the organization, and the organization’s environment. Employee turnover disrupts this process of gaining joint experience and improving the resource deployment. We therefore argue that the survival enhancing benefits of an initial employment expansion are conditional on the levels of turnover that the organization experiences in the short run as well as in the long run. 
In this context, we define “initial employment growth” to take place within the first four annual growth periods from entry, while “long run” refers to the time six or more years from entry. Moreover, we differentiate between immediate (short-term) effects, which refer to the relationship between employment growth in year t and firm survival the next year (Pe’er et al., 2016), and “long-run effects” of initial employment growth. The latter refer to effects that are persistent beyond one year or which need more than one year to be realized. 
Our empirical analysis is based on a unique and comprehensive Danish-linked employer-employee panel dataset, which provides annual observations of all new firms in terms of employment, firm formation, and exits. This comprehensive cross-industry panel dataset covers the years 1994 to 2007, and allows us to investigate the long-run relationship between early employment growth and survival across industries. We test the conditional relationship between employment growth and survival empirically for different subgroups of new ventures, categorized by survival time and employment expansion level. We confirm that a positive effect of early employment growth on survival is conditional on low employee turnover levels in the short run as well as the long run. We interpret this result as evidence that not only adjustment costs limit growth in the short run, but also that employees’ joint experience is crucial for the eventual utilization of the potential benefits of initial high employment growth in the long run. Moreover, we show that the awareness of this relationship is particularly relevant for high-growth firms. This is because a rapid early employment expansion is oftentimes associated with higher employee outflow in the long run, especially outflow of key employees. 
Our study makes three important contributions to the literature. First, our study enriches the theoretical understanding of the growth of new ventures as a strategic mean to overcome the liability of smallness, and thus the disadvantages of new ventures given their size. We add to this literature by providing a theoretical framework as well as empirical evidence nuancing under which circumstances initial employment growth leads to survival enhancing benefits (Davidsson et al., 2009). Second, our theoretical framework complements our understanding of Penrose’s growth theory. While most empirical studies focus on adjustment costs as the major growth-limiting factor, we follow Lockett et al. (2011) and include the second growth-limiting factor, i.e., the development of the productive opportunity set, in our theoretical framework. In this context, our study provides empirical evidence for short-term as well as long-term effects of rapid employment growth. Third, while previous studies focus on external context factors (Pe’er et al., 2016), we build on Penrose’s growth theory to extend this literature by an organization internal context factor, namely turnover. We thereby also contribute to the strategic human resource literature within the field of entrepreneurship. We provide new evidence of conditioning factors entrepreneurs need to be aware of in order to benefit from an initial high employment growth strategy in the long run (Pe’er et al., 2016). 

Theoretical Background
Growth and survival
Growth represents a popular performance measure in the entrepreneurship literature. However, recent studies have shown that not only do most start-ups never grow significantly, they also never expected or intended to (Hurst and Pugsley, 2011; Nightingale and Coad, 2014). Therefore, we follow Penrose (1959) and Pe’er et al. (2016) and conceptualize growth as a strategic choice, being of central importance for new ventures (Fan, 2010; Gilbert et al., 2006; McDougall et al. 1994). 
In this paper, we investigate early employment growth and its relationship to firm survival. Most of the research within this area has focused on a positive relationship between growth and long-term benefits, for example, greater survival prospects. Early employment growth has been identified as an obvious strategic objective of young firms (Agarwal, 1997; Coad et al., 2013; Delmar et al. 2013; Freeman et al. 1983; Mata and Portugal, 2002), as it helps to overcome the liability of smallness. Generally, growth may allow firms to reduce average costs, reach a minimum efficient scale, grant better access to capital, attract talented employees, obtain legitimacy, and benefit from learning effects and efficiency gains (Jovanovic, 1982; Baron et al., 2001; Delmar et al., 2013; Geroski et al., 2010; Pe’er et al., 2016). Likewise, growth serves as an indicator of past success and a firm’s environmental fit (Delmar et al., 2013), and signals the entrepreneur’s confidence in the company’s future competitive strength (Pe’er et al., 2016). The inflow of new employees contributes new knowledge, networks, perspectives, and ideas to the company (McKendrick et al., 2009). Thereby they strengthen and renew the firm’s competencies and resource base, allowing the firm to identify and realize further growth opportunities (Coad et al., 2013; Garnsey et al., 2006; Penrose, 1959). 
While early employment growth certainly counteracts a new ventures’ disadvantages arising from the liability of smallness, rapid employment expansion also entails significant risks and costs. In her seminal work, Penrose (1959) depicts these dangers of growing beyond an organization’s capacity and the inherent limit to growth. She identifies two growth-limiting factors: adjustment costs and the firm’s productive set of opportunities. Adjustment costs refer to the time and effort required to integrate and train new employees, and to making the necessary adjustments in the daily operations and course of action. This implies that the number of new members that can be efficiently integrated is limited by the capacity of the existing members in the organization. These adjustment costs occur independent of how well the expansion may be planned, and how detailed the job profiles are described in advance. The productive set of opportunities relates to the abilities of the organization to identify and exploit growth opportunities as well as to deploy the available resources in the most efficient and productive way. More precisely, the productive set of opportunities of an organization represents ‘all of the productive possibilities that its “entrepreneurs” see and can take advantage of’ (Penrose, 1959, p.31). This set of productive possibilities is limited in the short run, but grows as the organization’s members gain experience with each other, the firm, the firm’s environment, and the available resources.
In line with this caution against rapid employment growth by Penrose (1959), recent studies empirically investigated the potential negative effects of rapid employment growth and claim that survival benefits of growth need to be balanced against potential costs and risks (Capasso et al., 2014; Davidsson et al., 2009; Delmar, et al., 2013; Pe’er et al., 2016; Pierce and Aguinis, 2013). Garnsey (1998), for example, underlines Penrose’s argument that growth is associated with significant adjustment costs. The increased complexity of the growing organization requires that (new) standards and routines are established. This transition might be costly with productivity levels below that of competitors. In a similar vein, Davidsson et al. (2009) point out that growth per se is not a definite sign of well-grounded development. Echoing Penrose’s theory, they argue that an organization first needs to establish a solid set of procedures and routines to utilize their resource and create a competitive advantage to become profitable. During this period, the organization may not be able to grow, but this builds the basis for healthy future growth.  
The above arguments suggest that while initial growth contributes to overcoming the liabilities of smallness and increases survival chances, expanding at a speed beyond the organization’s capacity will lead to inefficiencies, stagnation and eventually failure (Penrose, 1959). This suggests an inverted U-shape relationship between early employment growth and survival. Pe’er et al. (2016) empirically demonstrated this curvilinear relationship between employment growth and survival. We follow this line of reasoning and hypothesize:
    
Hypothesis 1: There is a positive-negative curvilinear relationship between employment growth and survival of new firms.

Given the mixed empirical findings with respect to the relationship between rapid initial employment growth in new ventures and survival, we suggest that there are important context-factors that need to be taken into consideration to understand under which circumstances initial employment expansion is beneficial and results in the aforementioned survival enhancing benefits. We thereby follow Pe’er et al. (2016), who showed that this relationship depends on the local environment and competitive pressure at entry. While they focus on external conditioning factors, we focus on an internal organization conditioning-factor, namely employee turnover.  More precisely, in the following we propose that higher initial employment growth is associated with higher survival chances if employee turnover is low, while higher initial employment expansion is associated with lower survival chances if employee turnover is high. In particular, we argue that the ability to utilize the potential survival enhancing benefits of higher initial employment growth is conditional on keeping turnover levels low in the long run. 
Penrose (1959) argues that people are the most important resource in every organization, because they possess the knowledge of how to utilize and orchestrate the available resources most efficiently and productively and thus convert them into firm-specific resources, i.e., technologies, processes, networks and services (Gruber, 2010; Wennberg et al., 2016). While employment growth generally implies more resources, long-term performance crucially depends on the firm’s ability to perceive and take advantage of these resources and thus its productive opportunities (Penrose, 1959). In this context, Penrose claims that if members of an organization 
“become used to working in a particular firm or with a particular group of other men, they become individually and as a group more valuable to the firm in that the services they can render are enhanced by their knowledge of their fellow-workers, of the methods of the firm, and of the best way of doing things in the particular set of circumstances in which they are working” (Penrose, 1959, p.52). 
Thus, it is the members’ shared knowledge and experience that facilitates the generation and exploitation of a firm’s productive opportunity set and, hence, performance (Lockett et al., 2011), and not the resources alone. Moreover, this deeper firm-specific knowledge about the available resources allows the organization’s members to better identify which (type of) resources would best complement the existing ones. Thus, joint experience and shared knowledge also contribute to a potentially better search for and selection of additional (human) resources. 
Employee turnover disrupts the trajectory of building up this firm-specific knowledge. Both components of employee turnover, i.e., individuals joining and individuals leaving the organization, add to this effect. Firstly, integrating new employees involves the aforementioned adjustment costs. This required time and effort keeps resources away from other productive activities such as pursuing productive opportunities, and reflecting on better ways of utilizing the given resources, and thus the development of firm-specific knowledge. This effect is particularly prominent in small and new ventures as those organizational members who plan the employment expansion are also the ones who have to implement the expansion, i.e., train and integrate the new members (Penrose, 1959).  
Secondly, losing employees obviously entails the risks of losing members possessing firm-specific knowledge and joint experience. This loss of firm-specific knowledge does not only include technical knowledge, but also the crucial idiosyncratic and tacit knowledge about the organization and its interaction style (Eriksen, 2013; Garnsey and Heffernan, 2005). Thus, these experienced employees are highly important for the ongoing function of the organization and at the same time represent a crucial transmission channel for the shared understanding, routines, and norms necessary to also efficiently integrate new members (Penrose, 1959).[footnoteRef:1] Therefore, even though a firm may be able to accumulate a significant amount of (human) resources within its early employment growth strategy, these resources may not be best utilized if the buildup of firm-specific knowledge is hampered by employee turnover.  [1:  It should be noted that employee turnover is, of course, not a one-way street. Some turnover might be beneficial if companies use it to eliminate poor performers. Employees might eventually burn out, and their motivation and performance may decrease over time (Frederiksen et al., 2009; Staw, 1980). Thus, new employees increase the company’s competencies and refreshes its knowledge base, especially in terms of innovation activities (Demir et al., 2017; Eriksen, 2013; McKendrick et al., 2009).] 

Empirical studies to date have focused largely on testing Penrose’s theory in terms of adjustment costs (Lockett et al., 2011), and thus the immediate, short-term effects that are associated with, for example, incoming employees as part of a firm’s growth strategy. In addition to these adjustment costs, we argue that employee turnover hinders the long-term development of firm-specific knowledge, the productive opportunity set and an efficient exploitation hereof. In particular, when employee turnover is low, firms firstly benefit from low adjustment costs in the short run. Secondly, higher joint experience allows for better utilization of the resources, including further development of and better exploitation of the firms’ productive opportunity set in the long run, and a better targeted search and selection of additional (human) resources. We therefore argue that the relationship between growth and survival is conditioned by the level of turnover in the following way:

H2: Higher initial employment growth is associated with higher long-run survival when employee turnover is low, but lower long-run survival when employee turnover is high.

Building on the strategic human resource management literature, we know that especially high-growth ventures are faced with additional challenges to build up this fundamental firm-specific knowledge to develop, and later exploit, their productive opportunity set. First, Hannan and Freeman (1984) showed that individuals generally dedicate less effort into developing organization-specific knowledge in unstable environments as, for example, it is the case in a high-growth firm with a high inflow of new members. Hambrick and Crozier (1985) showed that successful high-growth firms therefore spend a significant amount of time and effort into selection, but also into on-the-job-training and onboarding processes, to secure the transmission of the organization’s culture to efficiently integrate new recruits and to facilitate the buildup of firm-specific knowledge (Demir et al., 2017). 
Second, as high-growth firms need to build up their human resources quickly, they are under pressure to recruit a significant number of new employees in a short period of time (Demir et al., 2017). Being a high-growth firm generally increases the attractiveness of employers and grants better access to talented employees (Baron et al., 2001).  However, given the pressure to hire quickly, high-growth start-ups tend to hire “marginal employees” or to make hiring mistakes (Baron et al., 2001; Coad et al., 2014). This means that they may not only not select the best suiting resources, but they are also at a risk of experiencing premature contract terminations. Following Penrose (1959), high-growth firms are hindered in developing firm-specific knowledge, given that employees need to integrate new employees and cannot at the same time reflect on the best ways to deploy the given resources. This in turn also means that they are likely to possess a lower ability to search and select suitable recruits, who would best complement the given resources.  
Third, high-growth start-ups are often active in flourishing and growing industries. The labor market in their environment tends to be highly competitive, potentially short of technical and scientific staff, and valuable employees might be headhunted by competitors (Baron et al., 2001). Along similar lines, Pe’er, et al. (2016) argue that the initial premium access to qualified and talented labor may eventually backfire. Early employees are likely to be attracted by the innovative and vibrant growth environment. However, as the company grows and ages, the development of a solid set of procedures, routines, and even hierarchies and bureaucracy, to ensure an efficient course of action to enhance survival prospects, becomes inevitable (Penrose, 1995). This might drive some early employees to leave. Oftentimes to found their own firm (Acs and Mueller, 2008) or to strive for higher financial rewards and challenges in new ventures (Baron et al., 2001). This is further fostered as experienced or key employees have greater outside options (Dahl, 2011). Lastly, it has also been shown that if firms grow rapidly and become increasingly complex, communication problems may arise and motivation and commitment decline, overworked staff may experience burn-out, conflicts occur, and the perceived instability may induce stress (Acs and Mueller, 2008; Baron et al., 2001; Garnsey and Heffernan, 2005). All of these reasons may lead to higher turnover rates in high-growth firms. 
Following the above challenges, the literature review by Demir et al. (2017) suggests that high-growth firms need sophisticated retention strategies. Hambrick and Crozier (1985) demonstrate that this also involves adequate incentive schemes to compensate the employees for their exceptionally hard work and efforts that employees are regularly exacted for in high-growth firms. 
In sum, the above arguments suggest that high-growth firms struggle to build up firm-specific knowledge as they might face additional challenges in terms of a higher risk of experiencing employee turnover in the long run (Griffeth et al., 2000). We therefore hypothesize: 

H3: Higher initial employment growth is associated with higher employee turnover in the long run.

	Data and Methods

Data
We investigate the impact of initial employment growth on firm survival and the suggested conditional effect of employee turnover, using a comprehensive Danish panel dataset: the Integrated Database for Labor Market Research, which is often referred to by its Danish acronym, IDA. The IDA is maintained by Statistics Denmark and it is based on official registers. It is a linked employer-employee database that contains annual observations on all Danish firms and their employees. In other words, this database allows us to track individual movements on the labor market, thus providing a unique opportunity to investigate employee turnover as a context factor and investigate long-term effects of initial growth on survival across industries. Recent studies that apply this data to investigate new firms’ performance or employees include, for example, Dahl and Klepper (2015) and Burton et al. (2017). 

Short-Run versus Long-Run Effects of Initial Employment Growth
We base our empirical approximation of “long run” versus “short run” on Penrose’s theory and Lockett et al.’s (2011) operationalization hereof, suggesting that initial employment growth may entail both adjustment costs (short-run effect) and affect the firm’s productive opportunity set (long-run effect). Adjustment costs of employee turnover involves primarily immediate or short-run costs, as it includes the time and effort invested to efficiently integrate new employees (Penrose, 1959). While there is no established delineation of short-term and long-term effects, we follow Lockett et al. (2011) and Peer et al. (2016) and define “short-term effect” as the effect on the following year’s performance. Hence, “long-run effects” are effects of initial employment growth that are persistent beyond one year, or effects that need more than one year to be realized.
In addition, “long run” and “short run” also refers to the time it takes the new firm to develop and exploit its productive opportunity set, deploying the available resources in the most efficient way. This ability develops and increases with employees’ joint experience. It takes time for employees to gain firm-specific knowledge and experience with each other and with the firm (Penrose, 1959). Thus, it takes time to realize the potential benefits of early employee expansion. We define “initial employment growth” to take place within the new venture’s first four annual growth periods, i.e., until five years from entry. “Long run” thus refers to the time six or more years from entry. This definition is in line with Coad et al. (2013), Clarysse et al. (2011), and Ouimet and Zarutskie (2014), who define the “initial period” of a start-up as the first five years. 

Sample
Our observation period covers the years 1994 to 2007.[footnoteRef:2] Within this period, we include all 39,557 new entrants[footnoteRef:3] from 1994 to 2001.[footnoteRef:4] We apply this sample to investigate Hypothesis 1. Hypothesis 2 suggests a conditional effect of initial employment growth on long-run survival. As stated above, we define the ”initial employment growth period” of a start-up as the first five years. In the next step, we therefore drop those firms that do not survive beyond the first five years.[footnoteRef:5] This step reduces our final sample (for investigating Hypotheses 2 and 3) to 15,030 start-ups entering between 1994 and 2001 and conditional on their survival of at least five years. Thus, we still observe 38 percent of the firms after five years.[footnoteRef:6] This number is similar to the five-year survival rate reported in Dahl et al. (2009). [2:  While the dataset includes observations until 2012, changes in the definitions of key variables make it difficult to follow these start-ups beyond 2007. We therefore chose a conservative strategy, and tracked the new ventures only until 2007.]  [3:  In accordance with Dahl et al. (2009), we defined an active start-up as a new firm that employs a minimum of one full-time-equivalent employee. We excluded firms with more than 20 full-time-equivalent employees in the first year because of doubts regarding whether these firms were true start-ups. We tested our results sensitivity to this factor by estimating the logit models in Table 5, including all start-ups regardless of start-up size. This test did not alter our conclusions.]  [4:  We do not include firms from the public sector or the heavily regulated primary sector.]  [5:  To test our results’ sensitivity to this five-year timeframe, we re-estimated our central models (all models of Table 5 and Table 7) while varying this timeframe +/- one year. This did not alter our conclusions.]  [6:  Note that this rate also includes censored observations of potential mergers and acquisitions, because not all exits are considered to be failures. Therefore, this survival rate differs from Table 1, in which we only include actual failures. We explain this censoring in details below.] 

In Table 1, we present descriptive statistics for our sample. In the first two columns, we show descriptive statistics for the full sample (with no age restriction). The next two columns contain the sample of firms that survive beyond the first five years. Table 1 shows that the average startup size in both groups is around two employees. Six years from entry (age five), the average size of surviving firms is 6.68 employees. Given our focus in this paper on the dynamics and limitations of a significant initial employment expansion, we further restrict our sample to firms experiencing significant growth in absolute terms. Even though, in percentage terms, most of these surviving firms display impressive growth rates and more than double their size within the observation period, adding one or two employees in absolute terms does not represent a significant employment expansion. Therefore, we further restrict our sample to firms with above average employment expansion over the first five years.[footnoteRef:7] For the sample of surviving firms (see Table 1), the average employment expansion over the first five years is four full-time equivalents. In line with our definition of the initial period to be the first five years, we measure this expansion as the difference between startup size (no. employees at entry) and the no. of employees after five years. The distribution of early employment expansion is left skewed with a median value of zero employees and a mean equal to the 75th percentile, which is four employees. We limit our sample (for testing Hypotheses 2 and 3) to firms with an initial employment expansion of four or more employees. This step reduces our final sample to 3,990 firms.[footnoteRef:8] At age 5, these firms employ on average 17 ft. equivalent employees, and since entry they have, on average, expanded their firm with 12.39 employees (see Table 1). [7:  There is no universal definition for high-growth firms (Demir et al., 2017). As we are not interested in high-growth firms per se, but want to observe firms with a significant initial employment expansion, we chose to look at firms with above average employment growth.     ]  [8:  We also tested all analyses using the sample of all surviving firms, thus, ignoring the criteria of initial employment expansion. With this sample of 15,030 surviving firms, we get very similar results (see Table 5).] 


Estimations
For our survival analyses (Hypotheses 1 and 2), we use logistic regression to estimate how initial employment growth affects the probability of firm exit.[footnoteRef:9] For Hypothesis 2, we also estimate a Heckman-probit model to correct for selection bias. In our focal analyses of the long-term perspective (Hypotheses 2 and 3), we investigate how initial employment growth affects new firms’ long-run survival and employee turnover, respectively. In all analyses, “long run” refers to observations after the fifth year and “long-run effects” are effects of early employment growth that are persistent after the fifth year, i.e., two or more years after this initial growth period.  [9:  In addition, we estimated models of firm survival using the Cox proportional hazard model, probit models, and the accelerating failure time model (AFT). Our results are robust over these various specifications.] 

When testing Hypothesis 3, we follow Baron et al. (2001) and use generalized estimation equation (GEE) panel regressions (Liang and Zenger, 1986) to estimate the models of employee turnover and employee outflow. GEE regression has become an increasingly popular method (Chen and Lazar, 2012), for example in organizational studies that use longitudinal data (Ballinger, 2004). As we explain above, our data is an unbalanced panel dataset. While similar studies often study within-firm variations using a fixed effects approach, this is not possible in our setting, as our key explanatory variables of initial growth, but also our controls of founding characteristics, do not vary over time. GEE panel regression offers an appealing choice, as it allows us to account for within-firm correlation and unlike a firm fixed effects approach, it allows us to include non-varying key explanatory variables of initial growth (Baron et al., 2001). We treat within-firm correlation as autoregressive (AR1)[footnoteRef:10], and we report semi-robust standard errors using the Huber/White/Sandwich estimator of variance. Similar to Lockett et al. (2011), we supplement with a 2SLS instrument variable regression for panel data with estimates of inverse Mills ratio to correct for survival bias. [10:  While estimates of GEE are consistent even when the correlation structure is misspecified, incorrect specification of the correlation structure may significantly hamper efficiency (Chen and Lazar, 2012). In addition to AR1, we therefore also tested the two alternative correlation structures: “independent” and “exchangeable”, respectively, for Models 2, 4, and 6 in Table 7. We compared the three specifications using the QIC which is analogue to the AIC (Pan, 2001). In Model 4, Table 7, AR1 is superior according to QIC (and QICu), while the independent correlation structure provides the lowest QIC in both Models 2 and 6 (Table 7). However, we chose to follow Baron et al. (2001) and assume autocorrelation AR1 in all models, as we believe AR1 to be the most plausible structure. In all models, the two alternative specifications provide similar estimates as the AR1 specification. Moreover, levels of significance are also similar, and, often stronger, for the alternative specifications. This robustness test adds further support to Hypothesis 3. Estimations are available upon request.] 


Key Variables
We followed the definition of start-ups from Dahl et al. (2009), and defined the entry year of the new firms as the first year of observed activity. Similarly, firm exit is defined as two successive years of no activity, i.e., zero employees. Because we cannot observe the exact exit time, a firm exit indicates that the firm exits within the following year.[footnoteRef:11] [11:  We did not allow for re-entry and, extending back to 1980, we ensured that a firm’s identification number did not exist prior to the start-up year. Furthermore, we ensured that the largest plant within each firm was not partly preserved from the previous year.] 

A number of recent articles stressed that entrepreneurial exits include both positive and negative outcomes (see e.g., Wennberg et al., 2010). Following the taxonomy of Wennberg et al. (2010), exits should be divided into both successful and unsuccessful liquidations and also M&As include both positive and negative exit decisions. A general critique of empirical analyses built on national firm panel datasets, such as the IDA, is the inability to differentiate between successful and unsuccessful exits. In particular, the inability to control for mergers and acquisitions, which are instead coded as exits. We applied a conservative strategy of censoring potential firm exits if the firm’s largest plant at the time of exit was still active the following year under a different owner code, i.e., a different company.[footnoteRef:12] [footnoteRef:13]  [12:  We cannot rule out that some of these potential M&A’s are in fact negative exit decision. Instead, we estimated logit models of ‘change in ownership’ to test whether this event differs systematically with our four focal variables of initial growth. We did not find a significant effect from initial employment growth in any of the first four years. Results are available upon request.]  [13:  The remaining non-censored liquidations might also involve positive exit decisions. When we control for current size, ln(employees), we partly control for positive exit decisions in liquidation. For exiting firms, we also tested that firm growth in the two years preceding exit, do not differ significantly with our four variables of initial growth. We did not find a significant effect of initial growth on exiting firms’ performance. This result suggests that our high-growth start-ups do not differ systematically in relation to positive and negative exit decisions.] 

Given our theoretical framing, we follow Delmar et al. (2003), Lockett et al. (2011), Marmer et al. (2011), Pe’er et al. (2016), and Wennberg et al. (2016) and measure growth in terms of employment. First, employment growth represents the most relevant growth indicator within the theoretical framework of Penrose (Lockett et al., 2011; Penrose 1959). Second, unlike other performance measures such as growth in revenue or sales, employment growth can be considered a strategic choice (Pe’er et al., 2016). Third, in line with previous studies of growth patterns, we argue that employment growth is more comparable across different industries (Acs et al., 2008; Garnsey et al., 2006; Garnsey and Heffernan, 2005). Finally, it is primarily because of great expectations for their ability to create new jobs that high-growth start-ups have received substantial attention (Demir et al., 2017). 
We hypothesize that the relationship between initial employment growth and long-run survival is conditional on the level of employee turnover in the long run. We include interaction terms of turnover and initial growth to investigate if and how employee turnover moderates the relation between initial employment growth and long-run survival.
First, we take the firm’s first four annual employment growth rates and estimate the effects of these four variables on firm survival from the sixth year onwards. In line with Coad et al. (2013), we estimate the effect on exit from these initial employment growth rates controlling for the number of employees at time t. Annual employment growth is calculated by taking log-differences of the number of employees at time t and t-1. 
Employee turnover at time t is the total inflow,,  and outflow, , of employees during a given period, t − 1 to t, in proportion to the average number of employees, , during that period:

			(1)
				(2)
 			(3)
					(4)
	
Employee inflow,, is the sum of employees in firm i at time t who were not employed in the firm during the previous year, time t − 1. Similarly, employee outflow, , is the sum of employees employed at time t − 1 but not at time t. Employee outflow ratio at time t is employee outflow, , in proportion to the average number of employees, , during that period. Both employee turnover and employee outflow ratios are provided in percentage form.
In Hypothesis 3, we suggest that higher initial employment growth increases long-run turnover. One implication when testing this relation is, however, that employee turnover and employment growth are structurally related, as any change in the employment level (both positive and negative) induces a change in turnover. By definition, we would see higher employee turnover for growing as well as exiting firms, provided the latter group downsizes gradually before exit. To account for this structural relation between employment growth and turnover, we test if initial employment growth is associated with relative higher employee turnover, by estimating how initial growth affects the two variables: ln(excess employee outflow) and ln(excess employee turnover). Excess outflow is the difference between   and , if  . If , excess outflow is = . In other words, it is the outflow exceeding the minimum level of outflow required to achieve a given downsize of the firm. Thus, if the firm is growing, all outflows are excess. Similarly, we define excess turnover, as the sum of inflow and outflow that exceed the minimum level of inflow or outflow required to achieve a given growth (positive or negative).

Controls
We include a number of control variables when we investigate the effect of initial employment growth on firm survival and employee turnover. The literature on new firm survival stresses that the founder or the founding team plays a significant role in new firm survival. One argument for the high variance in new firm performance is the heterogeneity of the founders’ human capital. Greater human capital might, for example, lead to better strategic decisions and the implementation of better organizational routines, thus increasing the firm’s likelihood of survival (Brüderl et al. 1992). Entrepreneurs accumulate human capital primarily through education and work experience, the latter being of the greatest importance (Demir et al., 2017; Brüderl et al., 1992; Taylor, 1999). In the context of founders’ work experience, pre-founding experience in the same industry has been highlighted as one of the key determinants of new firm survival, that is, founders who are former employees of incumbent firms in the same industry (e.g., Agarwal et al., 2004; Dahl and Reichstein, 2007; Klepper, 2001; Phillips, 2002). These start-ups are often referred to as spin-offs. In addition, characteristics of the founder’s previous employer might be important, as founders are known to adapt the organizational features of their previous employer (Baron and Hannan, 2002; Hannan and Freeman, 1986; Phillips, 2005; Sørensen and Phillips, 2011). Moreover, previous employment at a superior firm might increase the founder’s social capital, i.e., providing better network relations and human capital through better access to knowledge. 
To identify the founder(s) of each new entrant, we used the approach developed by Sørensen (2007) with the modifications proposed by Gjerløv-Juel and Dahl (2012).[footnoteRef:14] Given the above arguments and previous empirical findings, our controls for founder heterogeneity include the following: spin-off dummy variable, founder age, entrepreneurial experience dummy variable, managerial experience dummy variable, and founder education. The dummy variables refer to the last year of observation prior to start-up. If the company has more than one founder, we require that only one founder meets the dummy variable criteria. Moreover, if a firm has more than one founder, the continuous variables refer to the mean values of the founding team. To control for the influence of parent firm performance, we include a dummy variable for parent firm size, i.e., more than 50 employees. Given the founder(s)’s significance to firm performance, we also control for founder turnover. [14:  This approach draws on observations from both the IDA and the Entrepreneurship database. The latter database contains information on the primary founders of all new businesses in Denmark. The Entrepreneurship database is also maintained by Statistics Denmark and can be merged with the IDA. Combining the two databases allowed us to identify more than one founder per firm. See Gjerløv-Juel and Dahl (2012) for a detailed description of this approach.] 

In addition to the covariates described above, we control for firm heterogeneity in terms of the following: full-time employees, founding team size, legal form, employee education, employee age, employee tenure, and wage level. We base the latter on Pe’er et al. (2016) and measure employee wage relative to the industry average of firms in the same labor market region. This measure controls for wage effects that are unrelated to productivity, for example, higher wages in regions of high agglomeration. We also control for the quality of the departing employees by including the wage difference between the employees who leave the company and the mean wage of those employees that stay. Employee controls refer to the mean values of the full-time employees in each firm.[footnoteRef:15] To control for industry- and region-specific factors as well as for various economic conditions, we include the following controls: market concentration, industry exit rate, GDP growth, industry, and labor market region.  [15:  As outlined in a previous section, we allow for a single year with fewer than one full-time-equivalent employee. For these observations, the employee controls are replaced with the industry average.] 

Table 1: Descriptive statistics
	 
	All  start-ups
	Firm  age ≥ 5*
	Firm  age ≥ 5*, large 

	Description
	 
	 
	  (+4 emp expansion)

	No. of observations
	191,567
	50,079
	13,732

	No. of unique firms
	39,557
	15,030
	3,990

	No. of firm failures
	25,340
	4,100
	789

	
	Mean
	Std. dev.
	Mean
	Std. dev.
	Mean
	Std. dev.

	Emp growth 1 (entry to age 1)
	0.28
	0.48
	0.31
	0.48
	0.71
	0.53

	Emp growth 2 (age 1 to age 2)
	0.08
	0.38
	0.10
	0.36
	0.24
	0.38

	Emp growth 3 (age 2 to age 3)
	0.05
	0.36
	0.06
	0.33
	0.18
	0.34

	Emp growth 4 (age 3 to age 4)
	0.04
	0.33
	0.05
	0.32
	0.15
	0.30

	Start-up size (ft. Emp), t=1
	2.30
	2.65
	2.40
	2.77
	3.35
	3.51

	Full-time equivalents at age 5, t=6
	-
	-
	6.86
	18.59
	17.02
	33.12

	Full-time equivalentst
	5.13
	14.86
	7.44
	20.39
	18.38
	36.31

	Employment expansion (age 0 to 4)
	-
	-
	4.03
	18.45
	12.39
	30.65

	Ln(employees)t
	1.00
	0.98
	1.32
	1.04
	2.44
	0.87

	Turnover ratio t 
	42.95
	48.93
	47.61
	43.73
	59.12
	37.38

	Ln(turnover ratio) t
	2.38
	2.11
	2.91
	1.88
	3.79
	1.03

	Ln(excess turnover)t
	1.36
	1.92
	1.75
	1.97
	2.87
	1.61

	Ln(excess outflow)t
	0.41
	0.64
	0.54
	0.75
	1.12
	0.93

	Outflow ratio t
	20.65
	30.57
	21.52
	28.16
	27.43
	27.50

	Ln(outflow)t
	1.63
	1.85
	2.09
	1.80
	2.93
	1.25

	Age (years)t
	3.33
	3.04
	6.85
	1.83
	6.91
	1.85

	No. key emp departure top10t
	0.19
	0.70
	0.17
	0.93
	0.41
	1.63

	No. key emp departure top25t 
	0.35
	1.56
	0.42
	2.37
	1.11
	4.24

	No. key emp departure top50t
	0.70
	3.12
	0.96
	4.93
	2.45
	8.81

	Market conc.  (Herfindahl norm.)t
	0.01
	0.03
	0.01
	0.03
	0.02
	0.36

	Market conc., entry
	0.02
	0.04
	0.02
	0.04
	0.02
	0.05

	Industry exit ratet
	11.80
	4.20
	11.98
	2.88
	11.69
	2.92

	GDP growth ratet
	2.08
	1.10
	2.04
	1.13
	2.04
	1.13

	Founding team size, no. founders
	1.51
	0.83
	1.55
	0.85
	1.89
	1.02

	Founder age at start-up, years
	41.53
	8.60
	42.84
	7.62
	41.45
	6.62

	Founder edu at start-up, years
	12.64
	2.15
	12.74
	2.02
	13.00
	1.79

	Emp tenure (years)t
	1.81
	1.93
	3.58
	2.07
	2.79
	1.52

	Emp age (years)t
	38.38
	8.27
	40.34
	8.07
	37.70
	5.90

	Emp education (years)t
	12.32
	1.81
	12.38
	1.69
	12.52
	1.39

	Emp wage (100,000 kr)t
	2.85
	1.58
	2.96
	1.53
	3.01
	1.16

	Wage diff (outflow - inflow)t 
	-0.27
	1.29
	-0.38
	1.27
	-0.45
	1.28

	Wage rel. to industry and regiont
	1.08
	0.66
	1.10
	0.56
	1.06
	0.36

	Dummy variables
	No. firms
	Share (pct.)
	No. Firms
	Share (pct.)
	No. Firms
	Share (pct.)

	Legal form (pers. liability)t
	21,150
	53.47
	6,422
	42.73
	966
	24.21

	Spin-off
	7,855
	19.86
	3,849
	25.61
	1366
	34.24

	Parent firm 50+ emp
	8,740
	22.09
	3,634
	24.18
	1381
	34.61

	Entrepreneurial exp
	14,479
	36.60
	5,171
	34.40
	831
	20.83

	Managerial exp
	9,109
	23.03
	4,055
	26.97
	1453
	36.42

	Growth by acquisition until 4yrs
	768
	1.94
	521
	3.47
	338
	8.47

	Start-up size : 1 emp
	24,788
	62.66
	8,435
	56.12
	1567
	39.27

	Start-up size : 2-4 emp
	11,082
	28.02
	4,788
	31.86
	1551
	38.87

	Start-up size : 5-20 emp
	3,687
	9.32
	1,807
	12.02
	872
	21.85

	
	No. obs.
	Share (pct.)
	No. obs
	Share (pct.)
	No. obs
	Share (pct.)

	Founder turnovert
	15,498
	8.09
	2,515
	5.02
	1,007
	25.24

	Key emp out top10 pctt
	25,948
	13.55
	5,457
	10.90
	1,906
	47.77

	Key emp out, top25 pctt
	37,638
	 19.65
	9,912
	19.79
	2,734
	68.52

	Key emp out, top50 pctt
	57,929
	30.24
	17,008
	33.96
	3,301
	82.73


Note. The table includes start-ups from 1994 to 2001. For the first set of columns, we calculate descriptives based on observations from the entire observation period, 1994 to 2006. The second set of columns (*) is the final population that we use in the regression analyses in Tables 5, 7 and 10. These descriptives only include observations within the period 1999 to 2006, as we only include observations after the fifth year.


Furthermore, to control for different entry conditions, we include market concentration in the start-up year and entry year dummy variables. Moreover, we control for firm age given that survival prospects change as newly founded ventures mature (Audretsch and Mahmood, 1995), and growth and survival aspiration levels may differ depending on the age and size of the venture (Wennberg et al., 2016). Finally, while we focus on organic growth, we control for non-organic growth by including a dummy variable for companies that acquire one or more work places with employees during their first five years in order to account for the different nature of these two types of growth (Lockett et al., 2011).[footnoteRef:16] Descriptive statistics are presented in Table 1. Table 2 is a correlation table for the key variables. [16:  Controlling for non-organic growth is in line with the supposed multidimensional growth construct suggested by Delmar et al. (2003).] 

Table 2: Correlation table (firms age ≥ 5 with initial expansion of +4 emp.)

	 
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1) Ln(emp)
	1.00
	
	
	
	
	
	
	
	

	2) Growth1
	0.23***
	1.00
	
	
	
	
	
	
	

	3) Growth2
	0.11***
	-0.21***
	1.00
	
	
	
	
	
	

	4) Growth3
	0.09***
	-0.22***
	-0.11***
	1.00
	
	
	
	
	

	5) Growth4
	0.04***
	-0.20***
	-0.09***
	-0.17***
	1.00
	
	
	
	

	6) Emp tenure
	-0.24***
	0.05***
	-0.07***
	-0.09***
	-0.13***
	1.00
	
	
	

	7) Wage rel.
	-0.05***
	-0.02*
	-0.02**
	-0.00
	0.01
	0.11***
	1.00
	
	

	8) Ln(turnover)
	0.18***
	0.00
	0.04***
	0.04***
	0.04***
	-0.49***
	-0.08***
	1.00
	

	9) Wage diff.
	0.00
	0.03***
	0.01
	0.02*
	-0.03***
	0.04***
	-0.05***
	-0.06***
	1.00

	N
	13732
	 
	 
	 
	 
	 
	 
	 
	 


* p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses.

Results 
We argue that growth in general is an indicator of strength and success. Superior firms with higher survival and performance prospects are more likely to grow. However, we suggest that there is a limit to a firm’s capacity to efficiently integrate new employees beyond which employment growth will challenge its organization and result in lower survival. Empirically, this implies a positive-negative curvilinear relationship between employment growth and firm survival (Hypothesis 1). We estimate logit models to test this immediate effect of employment growth on firm survival. For comparability with previous studies, we follow Pe’er et al. (2016) and define short-term effects as the immediate effect on survival the following year. Thus, the dependent variable is exit in year t and the explanatory variables are employment growth and employment growth squared (both lagged one period). We argue that the relationship between employment growth and survival is contingent on employee turnover. This conditional relationship applies in both the short, but in particular, the long run (Hypothesis 2). We report both the unconditional and conditional models. In the latter, we account for this conditional relationship by including the interaction between ln(turnover) and employment growth and employment growth squared, respectively (Pe’er et al., 2016). 


Table 3: Survival by category, logit estimations
	
	1
	2
	3
	4
	5
	6
	7
	8

	 
	All startups
	Early exit
	Surviving firms
	Sample (+ 4 emp)

	Dependent variable
	Exit

	Ln(emp)
	-0.776***
	-0.776***
	-0.761***
	-0.761***
	-0.809***
	-0.810***
	-0.863***
	-0.830***

	
	(0.019)
	(0.019)
	(0.034)
	(0.034)
	(0.028)
	(0.028)
	(0.063)
	(0.065)

	Growtht-1
	-0.045
	-0.428***
	-0.024
	-0.247**
	-0.091**
	-0.425***
	0.055
	-2.683***

	
	(0.028)
	(0.074)
	(0.051)
	(0.124)
	(0.046)
	(0.108)
	(0.105)
	(0.792)

	Growth2t-1
	0.126***
	-0.024
	0.181***
	0.193
	0.097***
	-0.024
	0.041
	-0.733**

	
	(0.019)
	(0.055)
	(0.032)
	(0.127)
	(0.030)
	(0.087)
	(0.045)
	(0.369)

	Ln(turnover)t
	0.087***
	0.086***
	0.092***
	0.094***
	0.092***
	0.093***
	0.420***
	0.504***

	
	(0.008)
	(0.008)
	(0.014)
	(0.015)
	(0.011)
	(0.012)
	(0.081)
	(0.095)

	Growtht-1 x Ln(turnover)t
	
	0.105***
	
	0.063**
	
	0.096***
	
	0.626***

	
	
	(0.019)
	
	(0.031)
	
	(0.028)
	
	(0.168)

	Growth2t-1 x Ln(turnover)t
	
	0.035***
	
	-0.006
	
	0.030
	
	0.165**

	
	
	(0.013)
	
	(0.031)
	
	(0.021)
	
	(0.075)

	Constant
	-1.004***
	-1.001***
	2.871***
	2.852***
	-1.497***
	-1.519***
	-3.120***
	-3.665***

	
	(0.257)
	(0.257)
	(0.411)
	(0.412)
	(0.346)
	(0.346)
	(0.951)
	(0.997)

	N
	95,837
	95,837
	15,698
	15,698
	50,034
	50,034
	13,338
	13,338

	pseudo R2
	0.086
	0.087
	0.296
	0.296
	0.088
	0.088
	0.130
	0.135


All regressions include unreported controls for aget (2 or 7 dummies), entry (seven dummies), industry (40 dummies), and region (76 dummies).  Robust standard errors in parentheses. Pseudo R2 refers to McFadden's R2. 
Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01

Table 3 shows logit estimations of the immediate (short-run) effect of employment growth on firm survival for four groups of start-ups; 1) all start-ups, 2) start-ups that exit before age five, 3) all start-ups that survive until age five or longer, and 4) our final sample of start-ups that survive until age five or longer and with an initial employment expansion of minimum four full-time equivalent employees.
The unconditional model for surviving firms (Model 5) is, perhaps, best comparable with previous studies of this relationship. Together with Models 1 and 3, Model 5 supports a positive-negative curvilinear effect of employment growth on survival. However, given the conditional relationship, the appropriate interpretation needs to be based on the conditional models, i.e., Models 2, 4, 6, and 8 (Brambor et al., 2006). These models show a negative effect on the likelihood of exit when turnover is zero. These results support a general positive survival effect of employment growth. We do not find this relationship between initial growth and survival to be curvilinear in any of the four groups. Conditional on low levels of employee turnover, growth reduces the likelihood of exit. Conditional on high levels of employee turnover, growth increases the likelihood of exit. For example, in Model 2 (all start-ups), higher growth increases the likelihood of exit when turnover is at the mean level. In contrast, higher growth reduces the likelihood of exit when turnover is one standard deviation below the mean.[footnoteRef:17]  [17:  Marginal effects were estimated at the means. Results are available upon request.] 


Long-run effects of early employment growth
The sample of surviving firms
While we did not find empirical support for a curvilinear effect between growth and survival, the above results support our argument that the benefits of initial employment growth, such as a positive survival effect, are contingent on low levels of employee turnover. In the above analysis, we followed Pe’er et al. (2016) to investigate the immediate, short-run effect of employment growth on firm survival. That is, the relationship between firm survival in year t and employment growth lagged one period. In the reminder of the paper, we investigate how higher initial employment growth (from year 1 to 5) affects firms’ long-run survival and employee turnover, respectively (Hypotheses 2 and 3). As we explained above, we therefore restrict our main analysis to those start-ups that manage to both survive (six years or more) and achieve a minimum growth in their employee base of four employees within the first five years. 
We acknowledge that the relationship between initial employment growth and survival is likely to be different for our population compared to early exiting firms or firms with lower employment growth. First, the likelihood that a firm survives beyond the fifth year, and thereby selects into our sample, is not unrelated to its initial growth rates. Moreover, it is not random who chooses to pursue a high growth strategy (Hamilton and Nickerson, 2003). The ones that chooses high initial employee expansion are likely superior firms with higher survival and performance prospects than the ones that choose not to grow.[footnoteRef:18] We do not wish to contribute to the illusion of an unrealistic economic impact from start-ups in general, something that, for example, Nightingale and Coad (2014) warn against. We therefore stress that our focus of analysis is not how employment growth generally affects start-ups or how it generally affects surviving firms. Below we demonstrate how our focal sample differs from other groups of start-ups. [18:  We will return to the discussion of selection bias in our focal sample in a later section.] 

Table 4: Survival by growth category
	Growth is 1. year 
	No. Firms
	No. Firms
	No. Firms
	Share of sample (pct.)

	empl. growth rate
	Age=1
	 Age=5
	 Age=5
	 Age=5

	(log difference)
	All 
	All 
	Initial expansion >=4 emp
	Initial exp. >=4 emp

	Growth < 0
	3,024
	1,189
	105
	2.63

	Growth = 0
	11,932
	5,438
	298
	7.47

	0 < Growth < = 0.22
	733
	459
	127
	3.18

	0.22 < Growth < = 0.51
	7,198
	3,925
	912
	22.86

	Growth > 0.51
	7,359
	4,019
	2,548
	63.86

	Total
	30,246
	15,030
	3,990
	100.00


The descriptive statistics in Table 1 offer a comparison to the average start-up performance. In addition, Table 4 shows how start-ups from different growth categories are represented in our sample. The majority of our sample belongs to the upper quartile of the growth distribution when looking at the first year’s growth rate. In the reminder of the paper, we study this subsample of new firms with above average employment growth.

Firm Survival
To test Hypothesis 2, we estimate the survival effect of initial employment growth on firm exit for surviving firms only. In Model 4, Table 5, and later estimations, we further restrict the sample to firms with above average employment expansion during the first five years as defined above. We include a variable for firm size at time t together with four variables that measure yearly growth over the first four years. Table 5 depicts the results of our logit estimations of firm exit. In Models 4 to 8, estimations are based on 13,732 firm-year observations from 1999 to 2006[footnoteRef:19] for 3,990 unique firms within the age range of 5 to 12 years. For comparison, Models 1 to 3, Table 5, include all surviving firms regardless of their initial employment expansion. [19:  We do not include observations for 2007, as we cannot observe if firms exit this year, i.e., we cannot observe whether firms were still active in 2008.] 

Hypothesis 2 suggests that the relationship between initial employment expansion and a firm’s long-run survival is conditional on employee turnover. Higher initial employment growth is associated with lower long-run survival when employee turnover is high, but higher long-run survival when turnover is low. In Models 3 and 6, we include interaction terms between our four growth variables and employee turnover at time t to estimate this relationship. The results are supportive of Hypothesis 2, confirming that the relationship between initial employment growth and long-run survival is conditional on employee turnover.  In comparison to the unconditional models, the main effect of employee turnover in Model 6 is no longer significant and the long-run exit effects of initial employment growth turn negative. This result implies that if employee turnover at time t is zero, early employment growth reduces the probability of exit in the long run. Similarly, when early employment growth is zero, there is no significant effect of employee turnover on long-run survival.

Table 5: Logit models of firm exit (1999-2006) 
	
	1
	2
	3
	4
	5
	6
	7
	8

	
	All
	All
	All
	Expansion
	Expansion
	Expansion
	Marginal
	Heckman

	 
	 
	 
	 
	emp +4
	emp +4
	emp +4
	Effects
	Probit

	Dependent variable
	Exit

	Ln(emp)
	-0.738***
	-0.755***
	-0.764***
	-0.526***
	-0.557***
	-0.558***
	-0.018***
	-0.254***

	
	(0.029)
	(0.034)
	(0.034)
	(0.061)
	(0.064)
	(0.064)
	(0.002)
	(0.032)

	Growth1
	
	0.132**
	-0.583***
	
	0.104
	-1.209**
	-0.039**
	-0.412

	
	
	(0.052)
	(0.112)
	
	(0.093)
	(0.603)
	(0.019)
	(0.255)

	Growth2
	
	0.111*
	-0.567***
	
	0.142
	-0.279
	-0.009
	-0.105

	
	
	(0.062)
	(0.118)
	
	(0.117)
	(0.680)
	(0.022)
	(0.300)

	Growth3
	
	-0.055
	-0.770***
	
	0.255*
	-2.519**
	-0.081**
	-0.878**

	
	
	(0.068)
	(0.128)
	
	(0.132)
	(1.058)
	(0.034)
	(0.447)

	Growth4
	
	-0.168**
	-0.641***
	
	0.287*
	-1.340
	-0.043
	-0.515

	
	
	(0.066)
	(0.118)
	
	(0.154)
	(0.824)
	(0.027)
	(0.359)

	Growth1 x turnover
	
	
	0.202***
	
	
	0.308**
	0.010**
	0.125**

	
	
	
	(0.028)
	
	
	(0.141)
	(0.005)
	(0.060)

	Growth2 x turnover
	
	
	0.193***
	
	
	0.100
	0.003
	0.056

	
	
	
	(0.031)
	
	
	(0.161)
	(0.005)
	(0.072)

	Growth3 x turnover
	
	
	0.207***
	
	
	0.647***
	0.021***
	0.255**

	
	
	
	(0.035)
	
	
	(0.242)
	(0.008)
	(0.103)

	Growth4 x turnover
	
	
	0.138***
	
	
	0.379**
	0.012**
	0.170**

	
	
	
	(0.033)
	
	
	(0.192)
	(0.006)
	(0.084)

	Ln(turnover ratio)
	0.092***
	0.090***
	0.060***
	0.334***
	0.331***
	-0.048
	-0.002
	-0.007

	
	(0.011)
	(0.011)
	(0.012)
	(0.072)
	(0.071)
	(0.151)
	(0.005)
	(0.065)

	Wage difference
	0.294***
	0.294***
	0.297***
	0.245***
	0.243***
	0.242***
	0.008***
	0.128***

	
	(0.025)
	(0.025)
	(0.025)
	(0.054)
	(0.053)
	(0.051)
	(0.002)
	(0.021)

	Ln(emp growth)t-1
	-0.075***
	-0.074***
	-0.072***
	-0.230***
	-0.224***
	-0.221***
	-0.007***
	-0.104***

	 
	(0.007)
	(0.007)
	(0.008)
	(0.019)
	(0.019)
	(0.019)
	(0.001)
	(0.008)

	Non org. growth
	0.248**
	0.222**
	0.203*
	0.150
	0.145
	0.147
	0.005
	0.082

	
	(0.109)
	(0.110)
	(0.109)
	(0.160)
	(0.160)
	(0.159)
	(0.005)
	(0.075)

	Emp tenure
	-0.060***
	-0.062***
	-0.060***
	-0.122***
	-0.112***
	-0.114***
	-0.004***
	-0.059***

	
	(0.012)
	(0.012)
	(0.012)
	(0.038)
	(0.038)
	(0.038)
	(0.001)
	(0.018)

	Emp age
	0.018***
	0.019***
	0.019***
	0.016*
	0.015*
	0.015*
	0.000*
	0.009**

	
	(0.003)
	(0.003)
	(0.003)
	(0.008)
	(0.008)
	(0.008)
	(0.000)
	(0.004)

	Wage relative to ER
	-0.137**
	-0.139**
	-0.143**
	-0.080
	-0.080
	-0.066
	-0.002
	-0.042

	
	(0.056)
	(0.056)
	(0.056)
	(0.176)
	(0.176)
	(0.176)
	(0.006)
	(0.074)

	No. Founders
	0.044
	0.035
	0.038
	-0.046
	-0.037
	-0.045
	-0.001
	-0.014

	
	(0.028)
	(0.028)
	(0.028)
	(0.049)
	(0.050)
	(0.050)
	(0.002)
	(0.024)

	Emp education
	-0.008
	-0.008
	-0.010
	-0.020
	-0.026
	-0.028
	-0.001
	-0.015

	
	(0.015)
	(0.015)
	(0.015)
	(0.039)
	(0.039)
	(0.039)
	(0.001)
	(0.019)

	Personal liability
	0.209***
	0.208***
	0.222***
	0.222*
	0.197
	0.198
	0.006
	0.093

	
	(0.047)
	(0.047)
	(0.047)
	(0.123)
	(0.124)
	(0.125)
	(0.004)
	(0.059)

	Founder turnover
	1.200***
	1.196***
	1.170***
	1.031***
	1.034***
	1.036***
	0.033***
	0.537***

	
	(0.062)
	(0.062)
	(0.062)
	(0.107)
	(0.107)
	(0.108)
	(0.004)
	(0.055)

	Founder age
	-0.022***
	-0.022***
	-0.022***
	-0.012*
	-0.011
	-0.011
	-0.000
	-0.007**

	
	(0.003)
	(0.003)
	(0.003)
	(0.007)
	(0.007)
	(0.007)
	(0.000)
	(0.004)

	Foudner edu
	-0.028**
	-0.028**
	-0.026**
	-0.012
	-0.012
	-0.011
	-0.000
	-0.005

	
	(0.012)
	(0.012)
	(0.012)
	(0.028)
	(0.028)
	(0.028)
	(0.001)
	(0.014)

	Spin-off
	-0.134***
	-0.136***
	-0.130***
	-0.097
	-0.078
	-0.078
	-0.003
	-0.034

	
	(0.046)
	(0.046)
	(0.047)
	(0.093)
	(0.094)
	(0.094)
	(0.003)
	(0.045)

	Entreneurial exp
	-0.104**
	-0.092**
	-0.095**
	-0.065
	-0.066
	-0.063
	-0.002
	-0.031

	
	(0.042)
	(0.042)
	(0.043)
	(0.115)
	(0.116)
	(0.116)
	(0.004)
	(0.055)

	Parent firm 50+ emp
	0.073
	0.069
	0.071
	0.214**
	0.211**
	0.210**
	0.007**
	0.104**

	
	(0.046)
	(0.046)
	(0.047)
	(0.095)
	(0.096)
	(0.096)
	(0.003)
	(0.046)

	Managerial exp
	0.036
	0.039
	0.038
	-0.110
	-0.094
	-0.103
	-0.003
	-0.044

	
	(0.044)
	(0.044)
	(0.044)
	(0.097)
	(0.098)
	(0.098)
	(0.003)
	(0.047)

	Market conc., entry
	1.406*
	1.348*
	1257
	2.759**
	2.769**
	2.726*
	0.088*
	1.332**

	
	(0.820)
	(0.806)
	(0.821)
	(1.393)
	(1.376)
	(1.443)
	(0.046)
	(0.664)

	Market conc.
	-5.211*
	-5.180*
	-5.113*
	-3.281
	-3.777
	-4.484
	-0.145
	-2.447

	
	(2.721)
	(2.728)
	(2.739)
	(6.000)
	(6.014)
	(6.131)
	(0.198)
	(2.815)

	GDP growth
	0.019
	0.019
	0.018
	0.003
	0.001
	-0.002
	-0.000
	-0.000

	
	(0.019)
	(0.019)
	(0.019)
	(0.043)
	(0.043)
	(0.043)
	(0.001)
	(0.021)

	Industry exitrate t-1
	0.051***
	0.051***
	0.049***
	0.020
	0.018
	0.019
	0.001
	0.007

	
	(0.016)
	(0.016)
	(0.016)
	(0.032)
	(0.032)
	(0.032)
	(0.001)
	(0.016)

	Constant
	-1.438***
	-1.455***
	-1.368***
	-3.192***
	-3.222***
	-1.544
	 
	-1.070**

	 
	(0.350)
	(0.350)
	(0.350)
	(0.939)
	(0.938)
	(1.100)
	 
	(0.501)

	athrho
	 
	 
	 
	 
	 
	 
	 
	0.150***

	
	
	
	
	
	
	
	
	(0.052)

	Uncensored obs
	
	
	
	
	
	
	
	13732

	Wald chi2
	 
	 
	 
	 
	 
	 
	 
	21109.15

	N
	50,034
	50,034
	50,034
	13,338
	13,338
	13,338
	13,338
	50,079

	pseudo R2
	0.104
	0.105
	0.108
	0.175
	0.176
	0.179
	 
	 


Note. The models only include observations of firms if age ≥ 5 years old. All regressions include unreported controls for aget (2 or 7 dummies), entry (seven dummies), industry (40 dummies), and region (76 dummies).  Robust standard errors in parentheses. Pseudo R2 refers to McFadden's R2. Marginal effects are estimated with the other independent variables equal to their mean. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01

The above results confirm that the exit effects of initial employment growth varies with the level of employee turnover. To better interpret how this conditional relationship affects long-run survival, we first estimate marginal effects at the means (Model 7, Table 5).[footnoteRef:20] Furthermore, in Table 6 we calculate the effects of initial growth (four variables) on long-run survival for different levels of turnover.[footnoteRef:21] Results are also illustrated in Figure 1. [20:  Table A1 in the Appendix, reports coefficient estimates and marginal effects with 95 percent confidence intervals for selected variables.]  [21:  We need to take the nonlinearity of the logit model into account when interpreting the interaction. All else being equal, a positive marginal effect is higher for firms with a low likelihood of exit and vice versa (Ai & Norton, 2003). Ideally, we need to take each firm’s probability of exit into account when assessing the effect of, for example, our interaction terms (Huang and Shields, 2003). We partly address this problem here by demonstrating how the marginal effect of the interaction term between initial growth and turnover varies for different levels of turnover. Also, see Table A2 in Appendix. We return to this discussion below, as we address potential selection and omitted variable bias that might affect differences in the firms’ probability of exit.] 

 Table 6: Marginal effects of initial growth for different levels of turnover. 
	Level of Ln(turnover ratio)
	Growth 1
	Growth 2
	Growth 3
	Growth 4

	Minimum (0)
	-6,55%
	0
	-13,64%
	0,00%

	Mean - 1 std. Dev.
	-1,95%
	0
	-3,98%
	5,66%

	Mean 
	-0,23%
	0
	-0,37%
	7,78%

	Median
	0,12%
	0
	0,36%
	8,20%

	Mean + 1 std. Dev.
	1,49%
	0
	3,24%
	9,89%

	Maximum (5.30)
	2,30%
	0
	4,94%
	10,89%


Calculations are based on Model 6, Table 5 (see also Table A1) and baseline probability of 5.75%. Mean probability of exit is calculated as no. exits/no. observations (789/13,732=5.75%). The estimated baseline probability, when all independent variables are at their means, is 3.79%. 

Because the effects of growth2, ln(turnover ratio), and their interaction term are insignificant, the marginal effect of growth2 is zero for all levels of turnover.[footnoteRef:22] The marginal effects of growth1 and growth3, however, follow the same pattern. When ln(turnover ratio) is zero, a marginal increase in growth1 and growth3, respectively, reduces the likelihood of exit by 6.55% and 13.64%. On average, ln(turnover ratio) is 3.79 with a standard deviation of 1.03 (see Table 1). At this mean, the marginal effects of an increase in growth1 and growth3 remain negative but close to zero. As the distribution of ln(turnover ratio) is negatively skewed, Table 6 also includes the marginal effect of initial growth for the median level of ln(turnover ratio). At the median level of turnover (corresponding to a turnover ratio of 54 pct.), the marginal effects of growth1 and growth3 turn positive, showing an increase in the likelihood of exit. This result indicates that a “typical” (i.e., with median turnover) start-up from our population of surviving firms, experiences negative survival effects from higher initial employment growth. However, these effects are close to zero. When we increase ln(turnover ratio) one standard deviation above the mean, the marginal effect of initial growth increases to 1.49 and 3.24 percent for growth1 and growth3, respectively. Thus, conditional on high levels of turnover, higher initial employment growth has a negative effect on long-run survival. On the other hand, initial employment growth may also reduce the risk of exit, but this marginal effect is contingent on low rates of employee turnover in the long run.  [22:  We calculate this effect-size estimate as  (Huang and Shields, 2003). P is the sample’s probability of exit, i.e., 789/13,732=0.0575. “x” is growth1, growth2, growth 3 and growth4, respectively. “x * turn.” is the interaction term between initial growth and ln(turnover).] 


Figure 1: Marginal effects on the probability of exit for different levels of turnover

Finally, we calculate the marginal effects of growth4 for different levels of turnover. While Model 6, Table 5, indicates a positive survival effect of growth4, this estimate is only significant at the 10.4 pct. significance level and is therefore not included in our calculations of marginal effects in Table 6. Including this estimate would have resulted in a similar conditional relationship as what we have presented for growth1 and growth3. Instead, we obtain negative survival effects for all levels of ln(turnover ratio), as the interaction term with ln(turnover ratio) is negative (and significant). Figure 1 graphically demonstrates the marginal effects of initial growth for different levels of turnover as explained above. 
Overall, the results support Hypothesis 2, confirming employee turnover as a significant context factor, and showing that a positive relationship between initial employment growth and long-run survival is conditional on low employee turnover in the long run. This result suggests that if young firms can manage to expand without it inflating their long-run employee turnover ratios, then they can better utilize the long-term benefits of early employment expansion.[footnoteRef:23]  [23:  Hoetker (2007) warns that marginal effects for interaction terms (in particular) might not be significant or with a negative/positive coefficient estimate for all observations. Therefore, we supplement the above analysis, which estimated marginal effects while holding all independent variables at their means, with Table A2 (in the Appendix). Table A2 reports estimates of marginal effects for selected variables for different levels of ln(turnover ratio) while keeping other independent variables at their mean. Results are supportive of the above conclusions. Though interaction effects reflect conditional relationships, calculations of marginal effects for these variables are also conditional on all other independent variables (Hoetker, 2007) and ideally, we vary all explanatory variables one at a time and evaluate the impact on the marginal effects of initial growth and turnover. However, reporting robustness tests that vary all independent variables is rather extensive and cannot be included within this paper. However, these estimations are available upon request.] 


Selection bias in the survival analysis
As we stress in a previous section, our focus of analysis is the long-run effect of early employment growth within our population of surviving firms. Because we only select firms with an initial employment expansion of four or more employees, the above analysis might suffer from selection bias within this population of surviving firms. By definition, our sample includes more high growing firms compared to the population of all surviving start-ups. We demonstrated this in Table 4. However, it is not random who pursues a high growth strategy. We expect that start-ups with early employment expansion are somewhat superior firms with higher survival and performance prospects than the ones that choose not to grow. While we cannot know what performance low-growth firms would have had if they had chosen a high-growth strategy, we expect that their performance would have been low compared to the firms that did choose high growth because this strategy is likely not suitable for them (Hamilton and Nickerson, 2003). 
If the assumption of positive selection into the category of initial high-growth firms is correct, then our estimates of initial growth on survival might exceed the true effect, if these firms are better capable of exploiting their productive opportunity sets. We might also consider this an endogeneity bias. This endogeneity bias is only a concern when the firms in our sample have unobservable advantages. That is, if we have omitted variables (Hamilton and Nickerson, 2003). In our case, examples of unobservables that lead to absolute advantages could be competitive advantages in the form of, for example, more innovative products, greater financial resources or social capital. We cannot observe and thus control for such variables. Instead, we apply an instrument variable strategy to account for selection bias. We correct for selection in our survival analysis using the Heckman-probit model (see Model 8, Table 5). We included GDP growth at entry and the industry exit rate at entry as our instrument variables. We expect that higher GDP growth and a lower industry exit rate at entry increase the likelihood of a high initial employment expansion, while having no effect on long-run survival.[footnoteRef:24] Though significance is lower, results in the selection corrected model are similar to Model 6, confirming that the relationship between initial employment growth and long-run survival is conditional on turnover. [24:  We find that both GDP growth and industry exit rate at entry reduces the likelihood of selecting into our sample of new ventures with high initial employment expansion. The latter is, however, not significant (p=0,124). A similar control, which we already include in all models, is market concentration at entry. In the selection model, market concentration increases the likelihood of selection (p=0.004). ] 


Employee Turnover and Employee Outflow
In Hypothesis 3, we propose that higher initial employment growth increases employee turnover in the long run. We test this relation in Table 7, where we use GEE regression to estimate how initial employment growth affects the three variables: employee turnover ratio, excess employee turnover ratio, and the excess employee outflow ratio, respectively. All dependent variables are in percentage form, logged.

Table 7: GEE regression of employee turnover and employee outflow
	 
	1
	2
	3
	4
	5
	6
	7

	Dependent variable
	Ln(turnover)
	Ln(excess turnover)
	Ln(excess outflow)

	Full-time equivalentst-1
	0.000
	-0.000
	0.002***
	0.002***
	0.005***
	0.004***
	0.000

	
	(0.000)
	(0.000)
	(0.001)
	(0.001)
	(0.001)
	(0.001)
	(0.001)

	Emp tenure
	-0.335***
	-0.335***
	-0.465***
	-0.466***
	-0.024***
	-0.024***
	0.004

	
	(0.010)
	(0.010)
	(0.014)
	(0.014)
	(0.006)
	(0.006)
	(0.006)

	Emp education
	-0.054***
	-0.054***
	-0.105***
	-0.104***
	-0.036***
	-0.037***
	-0.028***

	
	(0.008)
	(0.008)
	(0.013)
	(0.013)
	(0.007)
	(0.007)
	(0.006)

	Wage relative to ER
	-0.031
	-0.031
	-0.099**
	-0.098**
	-0.055***
	-0.054***
	-0.066***

	
	(0.029)
	(0.029)
	(0.041)
	(0.041)
	(0.017)
	(0.017)
	(0.019)

	Emp age
	-0.015***
	-0.015***
	-0.037***
	-0.037***
	-0.016***
	-0.016***
	-0.012***

	
	(0.002)
	(0.002)
	(0.003)
	(0.003)
	(0.001)
	(0.001)
	(0.001)

	Growth1
	
	0.033**
	
	0.131***
	
	0.146***
	0.032*

	
	
	(0.015)
	
	(0.027)
	
	(0.024)
	(0.017)

	Growth2
	
	0.034
	
	0.082**
	
	0.142***
	0.057**

	
	
	(0.022)
	
	(0.039)
	
	(0.034)
	(0.026)

	Growth3
	
	0.021
	
	0.088**
	
	0.159***
	0.057*

	
	
	(0.026)
	
	(0.043)
	
	(0.041)
	(0.032)

	Mills ratio
	
	
	
	
	
	
	-1.634***

	
	
	
	
	
	
	
	(0.045)

	Constant
	5.764***
	5.727***
	5.870***
	5.737***
	2.130***
	1.958***
	-8.933***

	 
	(0.127)
	(0.127)
	(0.199)
	(0.200)
	(0.128)
	(0.128)
	(0.312)

	N
	20535
	20535
	20535
	20535
	20535
	20535
	20222

	Firms
	3990
	3990
	3990
	3990
	3990
	3990
	3990

	 Wald chi2
	3502.88
	3519.00
	5963.85
	6015.41
	3365.98
	3485.83
	


The models only include observations of firms if age ≥ 4 years old and only firms with initial employment expansion of four employees or more. All regressions include unreported controls for: no. of founders, entrepreneurial experience, founder age, founder education, spin-off, managerial experience, parent firm size, personal liability, market concentrationt, GDP growtht , growth by acquisition, aget (nine dummies), entry (seven dummies), industry (40 dummies), and Capital area. Robust standard errors in parentheses. 
Significance levels:  * : 10%   ** : 5%  *** : 1%

In Model 1, Table 7, we estimate our baseline model of employee turnover. In Model 2, Table 7, we include annual employment growth over the first three years to estimate how this initial growth affects employee turnover in the long run.[footnoteRef:25] We find that higher employment growth during the first year from entry increases employee turnover in the long run, while the long-term effects from the second and third year are insignificant. This result thus supports Hypothesis 3 by confirming that in the initial year, we observe the hypothesized long-term effect; it should be taken with caution however, as the effects for the second and third year are not significant. In Models 3 and 4, Table 7, we estimate models of excess turnover to account for the structural relation between growth and turnover. Similarly, in Models 5 and 6, Table 7, we estimate models of excess outflow. As previously explained these variables measure the inflow and outflow of employees, which exceed the outflow or turnover levels that are necessary for a given employee expansion or reduction to be realized. When controlling for lagged size, we find that higher initial employment growth increases both excess turnover and excess outflow in the long run. For example, Model 6, Table 7, estimates that an increase in growth1 by one standard deviation increases ln(excess outflow) by 0.084. At the mean level of excess outflow this corresponds to 0.27 employees.  [25:  We only include the annual employment growth rate for the first three years and not for the first four years because we include lagged firm size in these models. Lagged size at age five corresponds to firm size at age four, and thus we must omit employment growth rate for this age.] 

While these results strongly support Hypothesis 3, we only observe employee turnover and outflow in firms that survive. However, the above survival analysis found that (conditional on high employee turnover) initial employment growth increases the likelihood of firm exit in the long run. Moreover, high employee turnover might increase the likelihood of exit (this effect is significant in Models 1 to 5, Table 5). These results suggest that our sample might be biased toward surviving firms with lower initial employment growth and lower employee turnover in year t. We follow Lockett et al. (2011) to control for survival bias in a panel data setting. First, we estimate the selection (i.e., survival) by standard probit estimation. Following Lockett et al. (2011), our probit estimation includes: firm size (full-time equivalents, lagged), ownership, age dummies, and industry dummies. Then, we calculate and include estimates of inverse Mills ratios for each firm each year in our GEE regression. Results are shown in Model 7, Table 7.
Model 7, Table 7, finds a positive effect from initial employment growth on excess outflow in the long run. This result supports Hypothesis 3 and warns that young high-growth firms are at risk of higher employee outflow in the long run. However, the size-effects are significantly smaller in the selection corrected model. We also estimated (unreported) selection corrected models for ln(turnover) and ln(excess turnover). Though coefficient estimates of initial employment growth remain positive in the selection corrected models, they are no longer significant. This result suggests that while high-growth firms might struggle with higher turnover, as other studies have found, it is less clear that early employment growth, in general, is associated with higher long-run turnover.  

Robustness tests
In order to solidify our results, we highlight two robustness test. First, a central claim in the entrepreneurship literature is that a larger start-up size, respectively a higher initial resource endowment, increases a firm’s survival chances (see e.g., Brüderl et al., 1992). In line with Penrose’s growth theory (1959), we argue that the firm’s ability to utilize its resources are an additional crucial factor that determines the survival prospects. This implies that the suggested conditional relationship of turnover on initial growth and survival does not depend on the start-up size and thus applies for firms of different size at entry. Testing this claim, we re-estimated Models 1 to 6 in Table 5, controlling for start-up size fixed effects. We divide the firms into three categories by start-up size: one employee, two-to-four employees, and five or more employees. These cut-off points correspond to the distribution’s 50th percentile, 75th percentile, and 90th percentile. Including these dummy variables for start-up size, we still confirm previous results. Significance for estimates of the initial growth variables is weaker for Models 3 and 6 (but stronger for Models 2 and 5). However, we still find that the interaction effects between initial growth and ln(turnover ratio) significantly increase the likelihood of exit in Models 3 and 6. These findings add further support to Hypothesis 2. Results are available upon request.
Second, we address the question of our results’ robustness over different industries.[footnoteRef:26] The service industry is the largest industry in Denmark, accounting for approximately two-thirds of the GDP. The dominance of the service industry is also reflected in our sample; see Table 9. This distribution suggests that our results might particularly apply to the service industry, although industry fixed effects were controlled for in our analysis. Therefore, we re-estimate Model 6, Table 5, to test Hypothesis 2 separately for seven industries (see Table 10).[footnoteRef:27] Table 8 provides a brief description of these industries. Table 9 gives descriptive statistics at the industry level. [26:  As a robustness test, we also investigated the particularities associated with our sample period (1994 to 2001 start-ups) and the rise and fall of many high-tech and Internet-based companies and test whether the conditional negative survival effect of higher initial growth is driven by high-growth start-ups (with, perhaps, higher turnover) that exited when the dot-com era ended. Testing this alternative explanation, we re-estimated all models, excluding firms from the IT sector. However, we did not find that this alteration changes the above conclusions.]  [27:  Because of the smaller number of observations, we replace the labor market region dummies with a dummy variable for the capital area, and we exclude the industry dummies and the entry dummies.
] 

Table 8: Industry Description

Industry 	Description
  A: Service 	E.g., Transportation, mail, finance, insurance, rent, consultancy and 	cleaning
  B: Hotel & Restaurant	Hotels and restaurants
C: Wholesale trade	Wholesale trade excluding car sales
D: Retail 	Retail and repair work
E: Construction	Construction work
F: New manufacturing	Telecommunications, IT services, media, electronics, research and 	development
G: Traditional manufacturing	Manufacturing excluding graphic manufacturing and electronics

Table 10 finds significant and positive interactions between initial growth and employee turnover for all industries with the exceptions of wholesale trade and construction. Within the same industries, Table 10 shows that initial employment growth reduces the likelihood of exit in the long run. These results suggest that employee turnover is an essential context factor over a wide range of new firms and our results are not limited to single industries. Thus, it holds across industries that the utilization of long-term benefits from early employment expansions is conditional on the ability to retain employees after the initial growth spurt and thus keeping long-run turnover low.
Table 9: Descriptive statistics II (Firm Age ≥ 5, initial expansion >4 emp.)

	Industry:
	A
	B
	C
	D

	No. observations
	3,951
	919
	2,189
	1,583

	No. unique firms*
	1,222
	274
	613
	465

	No. firm failures
	272
	67
	110
	68

	Emp growth 1
	0.68
	(0.55)
	0.74
	(0.67)
	0.64
	(0.43 )
	0.71
	(0.44)

	Emp growth 2
	0.26
	(0.43)
	0.19
	(0.40)
	0.24
	(0.34 )
	0.21
	(0.29)

	Emp growth 3
	0.21
	(0.38)
	0.13
	(0.28)
	0.17
	(0.30 )
	0.16
	(0.27)

	Emp growth 4
	0.16
	(0.16)
	0.13
	(0.42)
	0.17
	(0.31 )
	0.13
	(0.23)

	Ft.  equivalentst
	18.50
	(27.81)
	18.35
	(51.51.)
	17.13
	(26.70)
	14.78
	(31.49)

	Ln(employees)t
	2.46
	(0.90)
	2.37
	(0.90)
	2.45
	(0.79)
	2.25
	(0.78)

	Emp tenure
	2.70
	(1.60)
	1.94
	(2.37)
	3.06
	(1.59)
	2.68
	(1.63)

	Emp rel waget
	1.03
	(0.40)
	1.03
	(0.57)
	1.04
	(0.28)
	1.09
	(0.30)

	
	 
	 
	
	 
	 
	 

	
	E
	F
	G
	
	

	No. obs
	2,230
	1,222
	1,638
	
	

	No. unique firms*
	681
	420
	442
	
	

	No. firm failures
	123
	77
	72
	
	

	Emp growth 1
	0.68
	(0.56)
	0.77
	(0.54)
	0.83
	(0.49)
	
	

	Emp growth 2
	0.23
	(0.34)
	0.29
	(0.37)
	0.20
	(0.41)
	
	

	Emp growth 3
	0.17
	(0.33)
	0.21
	(0.36)
	0.17
	(0.36)
	
	

	Emp growth 4
	0.14
	(0.29)
	0.21
	(0.32)
	0.11
	(0.21)
	
	

	Ft.  equivalentst
	15.56
	(23.30)
	25.67
	(52.59)
	21.70
	(53.99)
	
	

	Ln(employees)t
	2.36
	(0.81)
	2.65
	(0.98)
	2.56
	(0.89)
	
	

	Emp tenuret
	2.86
	(1.38)
	2.88
	(1.61)
	3.06
	(1.42)
	
	

	Emp rel waget
	1.09
	(0.26)
	1.01
	(0.36)
	1.04
	(0.39)
	
	


Note. *The total number of firms in the table exceeds the total number of unique firms in the sample (3,990) 
Because a small number of firms changed their industry classification over time. Standard errors are in parentheses. 


Table 10: Logit models for firm exit, industry analysis (1999-2006)
	
	A
	B
	C
	D
	E
	F
	G

	Dependent variable:                                                             Exit

	Ln(emp)t
	-0.402***
	-0.598**
	-1.027***
	-0.665***
	-0.603***
	-0.219
	-0.863***

	
	(0.097)
	(0.246)
	(0.237)
	(0.248)
	(0.178)
	(0.200)
	(0.224)

	Growth1
	-1.540*
	-2.239
	1.638
	-7.092***
	-0.080
	-2.550
	-0.116

	
	(0.922)
	(1.818
	(2.533)
	(2.566)
	(0.570)
	(3.449)
	(2.186)

	Growth2
	-2.063*
	0.817
	0.391
	-11.657***
	1.743
	0.831
	0.188

	
	(1.130)
	(1.319
	(2.369)
	(3.645)
	(1.537)
	(3.353)
	(2.070)

	Growth3
	-3.427**
	-2.904
	1.348
	4.831
	-1.324
	-11.724**
	-2.271

	
	(1.516)
	(3.682)
	(2.372)
	(3.064)
	(1.904)
	(5.183)
	(2.469)

	Growth4
	-1.159
	-8.002**
	1.935
	-21.996***
	3.463
	-8.382***
	-7.795*

	
	(0.875)
	(3.271)
	(2.582)
	(5.918)
	-3.136
	(2.473)
	(4.623)

	Ln(turnover)t
	-0.342*
	-0.609
	0.883
	-0.612
	0.603
	0.180
	-0.083

	
	(0.206)
	(0.410)
	(0.608)
	(0.565)
	(0.405)
	(0.734)
	(0.487)

	Growth1 x turnover
	0.389*
	0.528
	-0.410
	1.540***
	0.020
	0.536
	0.198

	
	(0.220)
	(0.400)
	(0.623)
	(0.597)
	(0.143)
	(0.769)
	(0.547)

	Growth2 x turnover
	0.532**
	-0.317
	-0.060
	2.599***
	-0.452
	-0.171
	0.020

	
	(0.267)
	(0.293)
	(0.553)
	(0.835)
	(0.367)
	(0.758)
	(0.535)

	Growth3 x turnover
	0.828**
	0.701
	-0.207
	-0.841
	0.363
	2.649**
	0.751

	
	(0.354)
	(0.849)
	(0.541)
	(0.719)
	(0.436)
	(1.165)
	(0.629)

	Growth4 x turnover
	0.313
	1.782**
	-0.366
	4.683***
	-0.723
	1.990***
	2.012*

	
	(0.208)
	(0.716)
	(0.616)
	(1.301)
	(0.734)
	(0.542)
	(1.084)

	Constant
	-0.139
	7.175
	-6.154
	8.811**
	-8.134*
	-1.625
	-2.607

	 
	(1.359)
	(4.987)
	(4.323)
	(4.170)
	(4.439)
	(4.509)
	(2.938)

	N
	3,951
	919
	2,189
	1,583
	2,230
	1,222
	1,560

	pseudo R2
	0.151
	0.215
	0.235
	0.297
	0.162
	0.271
	0.238


Note. The table only includes observations of firms if age ≥ 5years old and initial expansion is ≥ 4 employees. All models include unreported controls for lagged growtht, employee educationt, employee tenuret employee aget, employee wage relative to ERt, no. founders, entrepreneurial experience, founder age, founder education, founder turnovert , spin-off, managerial experience, parent firm size, personal liability,  market concentrationt , market concentrationentry year, industry exit ratet−1, GDP growtht, growth by acquisition (dummy), aget  (seven dummies), and capital area (dummy). Clustered standard errors are in parentheses. 
Significance levels:  * : 10%  ** : 5% *** : 1%


Discussion and Limitations
In this section, we shed more light on the relationship between initial employment growth and employee turnover and propose some directions for future research.
Firstly, while the strategic HR literature (Demir et al., 2016) is already aware of the fact that higher growth may lead to higher turnover, we would like to dive deeper into the dynamics of employee turnover, and investigate which employees are most likely to leave. Identifying systematic patterns within these dynamics allows to design better targeted retention strategies. Therefore, we explore the dynamics of employee outflow in more details. The above suggests that experienced employees might be at a higher risk of leaving because of declining motivation and commitments as well as conflicts arising that were not present in the early years when the company was growing (Baron et al., 2001; Garnsey and Heffernan, 2005). Tenured employees might also leave to found their own firm (Acs and Mueller, 2008), are headhunted away, given their greater outside options (Dahl, 2011), or may be attracted by a vibrant and entrepreneurial environment in another start-up, once structures in the growing start-up may become more bureaucratic or hierarchical (Gruber, 2010; Penrose, 1959; Wennberg et al., 2016).  We cannot investigate, and thus confirm, these hypothesised mechanisms directly, as we cannot observe the organizational setting or employee motivation. Instead, we investigate if key employees are overrepresented in the higher rates of employee outflow following early growth and whether they leave for another start-up or to found their own. If more key employees leave, it would imply a greater human capital loss from employee outflow and put high-growth start-ups in a particular vulnerable situation (Hausknecht and Holwerda, 2013; Nyberg and Ployhart, 2013). 
Firstly, we use count models to estimate the number of key employees who leave the firm, controlling for firm size and the total outflow of employees (estimations are included in Table A3 in the Appendix). We use three definitions of key employees: employees with a salary above the 50th, 75th, or 90th percentile of full-time salaries in each firm. All three definitions also include founders regardless of salary.[footnoteRef:28] For all three categories of key employees, we find that higher employment growth during the first four years increases the number of key employees departing in the long run (see Table A3, Appendix).[footnoteRef:29] To test the robustness of these results, we also estimated logit models for the likelihood of losing key employees (salary above 50th, 75th, and 90th percentiles, respectively). In support of the above result, we find that initial growth increases the likelihood of losing key employees with a salary above the 75th or 90th (but not 50th) salary of the firm.  [28:  In addition, we also tested a different definition of key employees based on tenure with the firm instead of salary. In this alternative definition, we define key employees as employees with tenure above the 50th, 75th or 90th percentile of employee tenure in each firm. All three definitions also include founders. These alternative definitions did not change the results.]  [29:  As the number of key employees in a firm increases proportionally with the number of employees, we restrict this analysis to firm with less than 300 employees.] 

Secondly, if an innovative and entrepreneurial environment motivates the departing employees, we would expect them to leave for other start-ups at a higher rate. To test this explanation, we investigated whether early employment expansion increase employee departures to new and young firms. We use GEE regression to estimate how our four focal variables of initial employment growth affect the departing employees’ later employment status. Our dependent variables are the share of departing employees that change their employment status to “entrepreneur”, “employee at a new firm”, and “employee at a young firm”, respectively. The latter category includes all firms age 0 to 4. We control for the number of employees this year and the outflow ratio the following year. For departing employees in general, we do not find that initial growth affects their destination following departure. For key employees (50th, 25th, and 10th percentile salary) we find some support for our explanation, particularly among the top-ten percent.[footnoteRef:30] [30:  Estimations are available upon request.] 

Overall, these analyses show that higher initial employment growth is associated with, not only higher employee outflow, but also higher outflow of key employees. Confirming the results of Acs and Mueller (2008), we see that key employees are more likely to leave in favour of new and young ventures. Our sample does not only include typical high-growth firms, but also includes firms that pursue “only” an above average employment expansion of at least four employees, Thus, we may expand the literature’s cautioning to establish a solid HR strategy in terms of retention and compensation schemes to growing firms in general (Demir et al., 2017), as these dynamics become visible already at rather low levels of employment growth. Given that we cannot analyse the underlying reasons for the key employees’ departure, future research should investigate this relationship in a longitudinal survey context to illuminate the reasons for (key) employee outflow from previously growing start-ups. Among other things, these surveys should cover employee motivation and could shed some light on when actually structures and bureaucracy emerge within expanding organizations. Moreover, while this paper assumes voluntary departures, future research should solidify in how far the employee turnover dynamics are voluntary or subject to the different staffing needs of organizations at different points in time (Demir et al., 2017), and if so, how that relates to the dynamics described in the current paper. For example, different skills and HR profiles are needed at different stages of the start-up and growth process. Likewise, efficiency improvements as part of a consolidation process following periods of growth, or layoffs might be related to hiring mistakes or early recruitment of marginal employees (Baron et al., 2001; Coad et al., 2014). 
In empirical work, data-availability is often a concern, and despite the richness of our data, our study is not an exception. While we do control for important resources such as human capital along various dimensions (Demir et al., 2017), we cannot observe and control for all differences in firm characteristics, including, for example, financial resources and profitability (Churchill and Mullins, 2001; Davidsson et al., 2009; Marmar et al., 2011; Sterman et al., 2007). To address this data limitation, we first follow Davidsson et al.’s (2009) advice in the case of non-availability of data to use a sufficiently long observation period to investigate the dynamics and performance in particular, as eventually unsound growth activities will materialize in lower performance.
However, unobserved differences in the above variables might also affect which firms choose a strategy of early employment expansion and thereby selects into our sample (Hamilton and Nickerson, 2003). It is plausible that stronger firms with better survival prospects are more likely to choose a high-growth strategy. Moreover, it might not be reasonable to assume that (weaker) firms that did not choose this strategy would enjoy the same benefits of early employment growth or experience the same contingence on employee resources. While we cannot fully account for this potential source of endogeneity, we do include a selection corrected model when we investigate the relationship between early employment growth and survival. Our selection corrected estimations show that the hypothesized difficulties for firms to eventually utilize the benefits of early expansion is more pronounced for our subsample the firms that choose a different and less aggressive growth strategy, potentially due to lower profitability. However, we stress that we only study a small group of particularly successful start-ups with high survival and above average employment expansion. Thus, we do not claim that our results apply for all start-ups in general.  

Conclusion
In this paper, we investigate the conditional relationship between initial employment growth and long-run firm survival using Penrose’s theory of the growth of the firm as the theoretical framework. While earlier studies have focused on the immediate, short-run effects of the well-known adjustment costs associated with high employment growth (e.g., Pe’er et al., 2016), we demonstrate that early employment growth also has long-term effects on firm survival. Moreover, we show that a positive relationship between initial employment growth and long-run survival is conditional on low employee turnover rates in the long run.  More precisely, new ventures only benefit from early employment expansion in the long run when employee turnover is low, while initial employment growth reduces survival in the long run when employee turnover is high. In addition, we show that initial employment growth is associated with higher employee outflow in the long run, especially outflow of key employees.

Theoretical Contributions
Our study makes three important contributions to the literature. First, our study enriches the theoretical understanding of the growth of new ventures as a strategic mean to overcome the liability of smallness and thus the disadvantages of new ventures given their size. Using Penrose’s theory of the growth of the firm, we develop a theoretical framework that allows us to qualify under which circumstances initial employment growth leads to survival enhancing benefits (Davidsson et al., 2009). We thereby add to the ongoing stream of literature that cautions that the ability of new firms to benefit from early growth is context-dependent rather than universal (Davidsson et al., 2009; Pe’er et al. 2016; Wennberg et al, 2016). While previous studies focused on external context factors (Pe’er et al., 2016), we build on Penrose’s growth theory to extend this literature by an organization internal context factor, namely turnover. We expand this literature by showing that the long-term positive survival effect of growth in new ventures is contingent upon low levels of employee turnover. 
Second, our theoretical framework complements our understanding of Penrose’s growth theory. While most empirical studies focus on adjustment costs as the major growth-limiting factor (Pe’er et al, 2016), we follow Lockett et al. (2011) and include the second growth-limiting factor, i.e., the development of the productive opportunity set, in our theoretical framework. In this context, our study suggests that there are important short-term as well as long-term effects of high initial employment growth, and we provide empirical evidence along these lines. Third, we contribute to the strategic human resource literature within the field of entrepreneurship dealing especially with high-growth firms (Demir et al., 2017). While the literature has already highlighted the necessity of sophisticated retention strategies (e.g., Hambrick and Crozier, 1985), we developed a theoretical explanation of how employee turnover conditions the relationship between employment growth and firm survival. Moreover, while we could not support the suggestion that higher initial employment growth leads to higher employee turnover in general, we could empirically demonstrate that higher initial employment growth is associated with higher employee outflow. In particular, a higher risk of losing key employees, who have a tendency to leave for other start-ups or to create their own (Acs and Müller, 2008).
Therefore, future studies analyzing the relationship between high initial employment growth and survival, or potentially different measure of performance, are advised to consider turnover as an important context-factor. 

Implications for Practice
We demonstrate that new ventures’ ability to utilize long-run performance effects of early employment growth is contingent on low employee turnover in the long run. In addition, we show that higher initial employment growth is associated with higher employee outflow in the long run, as well as a higher likelihood to eventually lose key employees. These results deliver important lessons for practice. 
Entrepreneurs, venture capital firms, and other external stakeholders should carefully consider a start-up’s human resource strategy from the very beginning (Demir et al., 2017). First, as suggested by Baron et al. (2001) and Coad et al. (2014) young high-growth firms might be prone to making hiring mistakes, as hiring decisions are made too hastily or without a clear search profile for the positions to be filled. Second, we show that initial employment growth affects the employees’ long-run employment choices (or opportunities) by increasing the share of key employee migration to new and young firms. Assuming voluntary departures, this finding indicates that early employees are attracted and motivated by the tasks, working environment, or opportunities characterizing start-ups. Both of these explanations demonstrate the need for human resource management in growing start-ups. Just as in larger cooperation, human resources need to be an essential part of the (top management) strategy and cannot be handled or simply be administered as a byproduct of growth. Therefore, from the beginning of their expansion, start-ups are well advised to explicitly define and take responsibility for the task of human resource management just like for finance, programming, sales, and design (Demir et al., 2017). This responsibility includes foremost a critical reflection of whether growth in demand/orders needs to be matched by building up internal human resources immediately and to what extent and at what speed. 
Second, retention strategies should be designed to keep (key) employee outflow low as these employees possess the crucial firm-specific knowledge necessary to remain competitive (Hausknecht and Holwerda, 2013; Nyberg and Ployhart, 2013). These strategies might involve offering employees equity shares or the necessity to include non-compete clauses and terms of notice (Demir et al., 2017). 
Early human resource strategies is one mean to address the challenge of employee outflow. However, in times when demand gains momentum and talented employees are attracted by the success, it is not likely a first priority of the entrepreneurial team to focus on retention strategies in order to ensure long-run stability, idiosyncratic human capital and organizational capacity to utilize long-run performance effects of early employment expansion. In the question of balancing initial growth and turnover, the entrepreneurs might instead consider an alternative growth strategy. Deliberately slowing down expansion is certainly not naturally on the agenda of an ambitious start-up team. However, a greater focus on external over internal growth might offer a solution that does not require the entrepreneur to renounce his or her growth ambitions. Utilizing one’s external networks could be one way to meet the given market demands without building up more personnel internally. This also reduces the danger Sterman et al. (2007) was cautioning against, i.e., that high-growth firms tend to build up resources such as machinery or personnel that cannot easily be redeployed should the expected demand eventually not materialize. Similarly, Davidsson et al. (2009) caution to grow before profitability is established. While the value of external networks is undoubted when it comes to knowledge exchange, financial support, and the possibility to learn from more established business partners, the use of production capacities or distribution channels to avoid internal resource buildup for start-ups is less pronounced. Amit and Zott (2001) as well as Rothaermel (2001) presented two valuable examples of how start-ups can successfully outsource capital as well as personnel-intensive activities to network partners in E-businesses or the biotechnology and pharmaceutical industries.  
Lastly, high-growth start-ups have long enjoyed much political attention. This attention and concurrent political support is not least due to these start-ups’ expected employment potential. However, the long-term economic benefits of such policies are questionable because they rely on the premise that growth helps new firms overcome the liability of smallness and increases survival. As we and others have shown, this positive long-term survival-effect of early employment growth is only achieved under certain circumstances (Pe’er et al., 2016). Therefore, promotion of high-growth start-ups becomes an uncertain strategy as the economic contribution of this favoritism is, seemingly, based on a simplification of the relation between a firm’s early growth and its survival potential (Davidsson et al., 2009). Hence, such policies do not guarantee the creation of sustainable firms and, thus, employment (Daunfeldt and Halvarsson, 2015; Davidsson et al., 2009; Hölzl, 2013).
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Appendix

Table A1: Estimates with confidence intervals. 
	Variable name
	Beta estimate
	95% C.I.
	Marg. effects
	95% C.I.

	Growth1
	-1.209**
	-2.391
	-0.026
	-0.039**
	-0.077
	-0.001

	Growth2
	-0.279
	-1.611
	1.053
	-0.009
	-0.052
	0.034

	Growth3
	-2.519**
	-4.592
	-0.445
	-0.081**
	-0.147
	-0.015

	Growth4
	-1.340
	-2.954
	0.275
	-0.043
	-0.095
	0.009

	Ln(turnover)
	-0.048
	-0.344
	0.248
	-0.002
	-0.011
	0.008

	Growth1  x ln(turnover)
	0.308**
	0.031
	0.584
	0.010**
	0.001
	0.019

	Growth2  x ln(turnover)
	0.100
	-0.216
	0.415
	0.003
	-0.007
	0.013

	Growth3  x ln(turnover)
	0.647***
	0.173
	1.120
	0.021***
	0.006
	0.036

	Growth4  x ln(turnover)
	0.379**
	0.004
	0.755
	0.012**
	0.000
	0.024


Estimations are based on Models 6 and 7, Table 5. We estimate marginal effects keeping all variables at their means. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01

Table A2 reports estimates of marginal effects for selected variables for different levels of ln(turnover) while keeping other independent variables at their mean:
Table A2: Estimated marginal effects for different levels of turnover
	Level for ln(turnover):
	0
	P25
	P50
	P75

	Growth1
	-0,046
	-0,039*
	-0,039**
	-0,038**

	Growth2
	-0,011
	-0,009
	-0,009
	-0,009

	Growth3
	-0,096
	-0,082**
	-0,080**
	-0,079***

	Growth4
	-0,051
	-0,044
	-0,043*
	-0,042*

	 Ln(turnover)
	-0,002
	-0,002
	-0,002
	-0,002

	Growth1 x ln(turnover)
	0,012
	0,010**
	0,010**
	0,010***

	Growth2 x ln(turnover)
	0,004
	0,003
	0,003
	0,003

	Growth3 x ln(turnover)
	0,247
	0,021***
	0,021***
	0,020***

	Growth4 x ln(turnover)
	0,014
	0,012*
	0,012**
	0,012**


Estimations are based on Models 6 and 7, Table 5. We estimate marginal effects keeping all variables but ln(turnover) at their means. Significance levels: * p < 0.10, ** p < 0.05, *** p < 0.01

Table A2 finds that the estimated effect on survival from all variables of initial growth is insignificant when ln(turnover) is zero. This supports the result that the effect of initial growth on survival is conditional on employee turnover.  For turnover ratios at the 25th percentile or higher, the marginal effects are similar to each other and comparable to the estimates of Model 7, Table 5.


Table A3: Negative binomial regression for top employee outflow
	 
	Top 50 pct.
	Top 25 pct.
	Top 10 pct.

	
	Outflow (sum)
	Outflow (sum)
	Outflow (sum)

	Outflow ratiot
	0.023***
	0.021***
	0.018***

	
	(0.001)
	(0.001)
	(0.001)

	Full time equivalentst
	0.027***
	0.026***
	0.021***

	
	(0.001)
	(0.001)
	(0.001)

	Growth1
	0.128**
	0.159***
	0.195***

	
	(0.051)
	(0.056)
	(0.063)

	Growth2
	0.253***
	0.294***
	0.323***

	
	(0.065)
	(0.070)
	(0.078)

	Growth3
	0.206***
	0.199***
	0.137*

	
	(0.065)
	(0.072)
	(0.081)

	Growth4
	0.290***
	0.306***
	0.362***

	
	(0.062)
	(0.070)
	(0.080)

	Constant
	-0.363*
	-1.491***
	-2.702***

	 
	(0.202)
	(0.226)
	(0.277)

	lnalpha
	-0.037
	0.147**
	0.259***

	 
	(0.048)
	(0.060)
	(0.091)

	N
	16,503
	16,503
	16,503

	pseudo R2
	0.153
	0.152
	0.148


The models only include observations of firms if age ≥ 5 years old and only firms with initial employment expansion of four employees or more. All regressions include unreported controls for: emp tenure, emp education, emp age, wage relative to ER, no. of founders, entrepreneurial experience, founder age, founder education, spin-off, managerial experience, parent firm size, personal liability, market concentrationt, GDP growtht , growth by acquisition, aget (eight dummies), entry (seven dummies), industry (40 dummies), and Capital area. Robust standard errors in parentheses. 
Significance levels:  * : 10%   ** : 5%  *** : 1%

Growth 1	0	Mean - 1 std. Dev.	Mean	Mean + 1 std. Dev.	Max	-6.5474270111957167E-2	-1.9461641584027561E-2	-2.2812797558081251E-3	1.4899082072411316E-2	2.2984660747659574E-2	Growth 2	0	0	0	0	0	Growth 3	-0.13641826833086859	-3.9761870092003444E-2	-3.6719541736333883E-3	3.2417961744736649E-2	4.9402927338521155E-2	Growth 4	0	5.6619435753523781E-2	7.7760205665521068E-2	9.8900975577518369E-2	0.10885043764868425	Ln(turnover)t
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