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THE EFFECTS OF RACIAL DIVERSITY CONGRUENCE BETWEEN UPPER MANAGEMENT AND LOWER MANAGEMENT ON FIRM PRODUCTIVITY
ABSTRACT
We examine whether matching levels of racial diversity in upper management and lower management (i.e., racial diversity congruence) impact firm productivity. In a sample of high tech firms, we found that congruence between upper management racial diversity and lower management racial diversity positively impacts firm productivity, supporting knowledge-based view perspectives. Furthermore, organizations with high levels of racial diversity in both upper and lower management (i.e., high-high racial diversity congruence) realized superior productivity compared to organizations with low levels of racial diversity in both upper and lower management (i.e., low-low racial diversity congruence). Results also revealed differences across levels of racial diversity incongruence between upper management and lower management (i.e., asymmetry effects) whereby firms with a more racially diverse upper management than lower management out-produced firms with a more racially diverse lower management than upper management. A supplemental sample of Fortune 500 firms enhanced generalizability, as the pattern of findings was very similar to that of the high tech sample. We discuss the study’s implications and make a call for future research that simultaneously considers the upper echelons and the lower echelons.
Keywords: organizational demography, racial diversity in management, upper echelons theory, absorptive capabilities


THE EFFECTS OF RACIAL DIVERSITY CONGRUENCE BETWEEN UPPER MANAGEMENT AND LOWER MANAGEMENT ON FIRM PRODUCTIVITY
We examine the matching, or congruence, effects of upper management and lower management racial diversity on firm productivity to more fully understand the racial configurations in which race as a source of knowledge dissemination (e.g., about norms, traditions, languages, and other factors associated with racial groups) helps improve firm productivity (Gilbert, 1998; Gilroy, 1998; Richard, Murthi, & Ismail, 2007). Racial diversity is defined in this study as the presence of employees within management who differ in racial background instead of all belonging to one race (Blau, 1977). Consistent with the upper echelons’ perspective, we rely on race as a proxy for organizational member perspectives and beliefs (Cox, Lobel, & McLeod, 1991; Richard, 2000), which we propose to be a source of valuable knowledge to the firm (Miller & Shamsie, 1996; Richard et al., 2007). 
Evidence shows that compared to racially homogenous groups, racially heterogeneous groups possess diverse norms, expectations, and preconceived notions (Distefano & Maznevski, 2000), which we argue benefits strategic-decision making activities. Indeed, management scholarship supports the notion that racially diverse groups deliberate on a broader range of ideas and produce more alternatives than homogenous groups (Cox & Blake, 1991; Cox et al., 1991; Watson, Kumar, & Michaelsen, 1993) which should be beneficial for strategy formulation and implementation. For example, research in the strategic management domain has shown that having racial diversity in management reduces the probability that a firm will fall in a competitive trap that impedes firm productivity because a racially diverse management group initiates a greater number and variety of competitive actions (e.g., new product introductions, product improvements, market expansion), which in turn results in financial gains (Andrevski, Richard, Shaw, & Ferrier, 2014). Racial diversity rather than racial homogeneity also serves as an indication to individuals within a group that unique knowledge is present, thus resulting in the willingness to share information (Phillips & Loyd, 2006; Phillips, Northcraft, & Neale, 2006). Therefore, based on Harrison and Klein’s (2007) seminal work, we adopt the racial diversity as variety form of dispersion (rather than separation or disparity) along with their recommended measurement approach (Blau, 1977), where variety conceptually captures diverse sources of knowledge, experiences, and unique information. We examine racial diversity not only within upper management but also lower management and examine how racial diversity congruence (defined as having very similar racial diversity scores within ½ a standard deviation of each other; Shanock, Baran, Gentry, Pattison, and Heggestad (2010)) between these two management tiers influences firm productivity.
We examine racial diversity rather than other demographics such as gender because research measuring both racial diversity and gender diversity shows stronger effects for race. Harrison, Price, Gavin, and Florey (2002) reported that racial diversity had a stronger effect on perceived surface-level diversity than did gender diversity. Harrison et al. (2002) also showed that racial diversity had larger negative effects on team social integration and collaboration compared to gender diversity. Moreover, Jehn and Bezrukova (2004) demonstrated that racial diversity had stronger negative effects on individual performance and team performance than gender diversity. Finally, in a sample of Fortune 500 firms, Miller and Triana (2009) also found that board of directors’ racial diversity more strongly and positively related to firm innovation, reputation, and organizational effectiveness compared to board gender diversity. Thus, it is clear that in order to improve group functioning, organizations should understanding racial diversity.
Since many large organizations reflect more racial diversity than in previous times (Cohn & Caumont, 2016; McKinsey & Company, 2018), and understanding how racial diversity impacts groups functioning is critical, there is now an opportunity to examine racial diversity within the upper echelons including senior (i.e., executive) management. Specifically, we define upper management as the corps of people who formulate strategies for the firm including the chief executive officer (CEO) and those who frequently interact with the CEO or those managers “who plan, direct and formulate policies, set strategy and provide the overall direction of enterprises/organizations for the development and delivery of products or services, within the parameters approved by boards of directors or other governing bodies” (EEOC, 2017). We emphasize the importance of understanding the role of racial diversity in this executive body which we refer to as upper management henceforth. 
Furthermore, focusing on just upper management, which formulates strategy, may only partially explain how racial diversity impacts firm productivity, because one must also consider the corps of managers that implement strategy (Balogun & Johnson, 2004) which we refer to as lower management. Specifically, lower management implements policies, programs, and directives of upper management (EEOC, 2017). Previous scholarship discusses the problematic nature of not accounting for those managers charged with effective implementation of the strategy that ultimately impacts firm competitiveness (Raes, Heijltjes, Glunk, & Roe, 2011; Schubert & Tavassoli, 2020; Wooldridge & Floyd, 1990). Thus, missing from the conversation is a fine-grained typology that considers where that racial diversity-based knowledge is positioned within the organization and if the location in which it is placed within the hierarchy matters.
Because knowledge transfer refers to the transmission of information from upper management to lower management and vice versa, we suggest that organizations can benefit from consistency in absorptive capacities between levels of the managerial hierarchy (Heyden, Sidhu, & Volberda, 2018). Cohen and Levinthal (1990) define absorptive capacity as the firm's ability to value and make use of new information based on the characteristics of that information. We consider racial diversity to be one factor to contribute to the knowledge stock of the firm and what Song, Gnyawali, Srivastava, and Asgari, (2018) call a firm’s absorptive knowledge-based capabilities. Thus, the extent to which the receiver of knowledge, lower management for example, can successfully implement the knowledge that upper management has strategically formulated refers to lower management’s absorptive capacity (Cohen & Levinthal, 1990). As alluded to earlier, a key assumption of this study is that racial diversity represents a knowledge-based asset that broadens the information afforded (i.e., what a firm knows) within management (Richard et al., 2007) thus contributing to absorptive capabilities. Indeed, knowledge absorption relies heavily upon lower management’s ability to interpret and implement upper management’s strategies. If lower management cannot effectively assimilate formulated strategies from upper management due to low comprehension ability, we expect knowledge asymmetry to exist (Zahra & George, 2002). 
By the same token, it is possible that lower management has more absorptive capacity than upper management, which can result in simple strategies put forward by upper management that underutilize the absorptive capabilities of lower management. In either of these two cases, knowledge asymmetry stemming from racial incongruence between upper management and lower management may result in firm productivity detriments. Furthermore, when a racially diverse upper management puts forth complex strategies that a racially diverse lower management is equipped to implement due to its similar absorptive capacity to that of upper management, we also examine whether firm productivity will increase even more as compared to racial diversity congruence at low upper management-low lower management levels where racial diversity-based variety in knowledge is limited in both tiers of management.
We advance existing literature in two important ways. First, invoking the knowledge-based view which purports that racial diversity, just as any form of diversity, can provide a variety of knowledge that is beneficial to the firm (Andrevski et al., 2014; Richard, 2000, Richard et al., 2007; van Knippenberg, De Dreu, & Homan 2004), we offer a holistic approach that examines one body of management within the context of the other. Lower management, or the lower echelons, has been overlooked in studies on workforce diversity and we believe lower echelons racial diversity has yet to be understood independently or within the context of upper echelons diversity. While we gain insight from examining the direct effects of both upper management racial diversity and lower management racial diversity within one framework, we feel the most valuable lesson can be learned from examining how racial diversity (in)congruence between upper management and lower management impacts firm productivity. 
Second, we take a step back from the current suggestion that racial diversity in management effects can only be observed when considering the business strategy and external environment (Joshi & Roh, 2009; Richard, Stewart, McKay, & Sackett, 2017). Specifically, we propose that scholarship more thoroughly investigate within-firm differences in a fine-grained way. Employing our within-firm approach, we also depart from previous diversity research that focuses solely on intra-group dynamics (e.g., within upper management) by placing more emphasis on intergroup relations between upper management and lower management, allowing for a more comprehensive examination of racial diversity in an organizational context. 
In examining racial diversity in the upper and lower echelons, we employ a longitudinal panel design that allows us to more precisely assess the relationship between racial diversity and firm productivity. We utilize a sample of U.S.-based computer technology companies from 2007 – 2011 to examine the impact of racial diversity alignment between upper management and lower management on firm productivity. The high tech industry is an appropriate setting for our study because it is information-intensive and benefits from various knowledge bases. Furthermore, we replicate some key findings in a Fortune 500 sample over the same time period, demonstrating generalizability. In sum, we offer a within-firm approach to comprehend the bottom-line effect that organizations can attain when they consider the racial composition alignment between upper management strategy formulators (upper echelons) and lower management strategy implementers (lower echelons). 
THEORY AND HYPOTHESES
Knowledge-Based View of the Firm
	The knowledge-based view gained prominence in the management domain by placing the focus on intangible assets that confer a competitive advantage as a way to expand the boundaries of the resource-based view which had devoted some attention to human capital but much more attention to understanding how tangible assets could be exploited for a sustainable competitive edge (Barney, 1991; Barney & Wright, 1998; DeCarolis & Deeds, 1999; Nickerson & Zenger, 2004). According to the knowledge-based view, companies can realize a knowledge-based competitive advantage from a human capital base that confers technical and creative skills and/or abilities. However, in order to provide a sustainable competitive advantage, the human capital base must not only be valuable but must also be a rare asset that is difficult for competitors to obtain and imitate within their firms (Barney, 1991; Nickerson & Zenger, 2004). Given the critical and strategic importance of knowledge at the organizational level, we explore the relevance of knowledge accrued from racial diversity in the upper echelons for strategy formulators in conjunction with the lower echelons who are charged with strategy implementation (Grant, 1991; 1996). 
Racial Diversity as a Knowledge-Based Resource. According to upper echelons theory, managers’ characteristics (e.g., demographics such as race) influence firm outcomes including the decisions managers make and how productive the firm will be (Hambrick & Mason, 1984). While studies focusing on top management teams (TMTs) and boards of directors (BODs) as upper echelons entities exist (Jeong & Harrison, 2017; Post & Byron, 2015), we examine the entire upper management and lower management corps to shed light upon and further enrich upper echelons theory research. This study contributes to the literature by testing racial diversity effects in both the upper and lower echelons, which provides a more holistic understanding. Grounded in the information and decision-making perspective, conceptual reviews and empirical studies have reported that surface-level characteristics in groups or work teams are associated with beneficial outcomes including more creativity, better problem-solving, and enhanced decision-making (Cox & Blake, 1991; Milliken & Martins, 1996; van Knippenberg & Schippers, 2007; Williams & O’Reilly, 1998). Indeed, the information and decision-making perspective purports that racial diversity represents a knowledge-based resource that can improve competitive advantage (Roberson, Ryan, & Ragins, 2017). 
In this paper, we push the boundaries of our understanding a step further by proposing that racial diversity-based knowledge associated with group diversity will affect firm productivity depending upon how it is distributed (congruent versus incongruent) across upper and lower management levels. Blau (1977) proposes that groups with a balance of racial subgroups will experience higher quality and more favorable relationships. However, we also acknowledge that not all contact between racial groups is good. For example, some violent conflicts have resulted from inter-racial tensions and, in fact, Blau’s work (1977) also described tensions between different groups. As Pettigrew and Tropp’s (2006) meta-analysis on group dynamics shows, prejudice between groups is most likely to subside when there is sufficient opportunity for meaningful interaction between groups, when groups have shared goals, and when groups begin to develop cross-group friendships (Sherif, 1958). We can apply these principles to predict how relationships can unfold between upper management and lower management. Because the managers in our sample of high tech and Fortune 500 companies are working within major organizations where they share work goals and make strategic decisions together over time, we believe the employees in our sample would be incentivized to have positive and productive interactions with others, even if they are different from themselves.
In racially diverse groups, subgroup status differences are reduced such that all subgroups can have a positive social identity and are thus more likely to share valuable knowledge (Ellemers, Wilke, & van Knippenberg, 1993; Richard et al., 2004) as well as exchange a wider range of knowledge (Sommers, 2006). Additionally, experimental research shows that individuals in diverse groups spend considerably more time considering their own and others’ perspective in anticipation of interaction with someone who differs from them along racial lines, which ultimately improves decision-making (Loyd, Wang, Phillips, & Lount, Jr., 2013). At the firm level, Andrevski et al. (2014) found that racial diversity in management was positively related to the frequency of and variety in competitive actions (e.g., signals, new product introductions, product enhancements, marketing and promotions, price reductions and sales incentives, market development), both of which bolster organizational effectiveness. Moreover, research on boards of directors of Fortune 500 firms further shows that board racial diversity is positively associated with firm innovation (Miller & Triana, 2009). However, some research has also reported different findings with firm racial diversity being negatively related to firm profitability (Sacco & Schmitt, 2005). Given the inconsistent findings regarding the association between racial diversity and firm outcomes (Joshi & Roh, 2009) and the lack of any studies that we know of which examine racial diversity across management tiers, it is apparent that research must employ more nuanced models that find the strongest effects of racial diversity on specific firm financial outcomes (Joshi, Liao, & Rho, 2011). 
Along these lines, Richard et al. (2007) found a curvilinear U-shaped relationship between firm racial diversity and firm productivity. Given the nonlinearity that has been observed in studies of racial diversity in organizations (Richard, Barnett, Dwyer, & Chadwick, 2004; 2007; Roberson & Park, 2007), more complex methodologies like polynomial regression that account for such curvilinear models might detect important relationships (Cohen, Nahum-Shani, & Doveh, 2010; Edwards, 1994, 2007). For example, Richard et al. (2017) took a step in this direction by examining the impact that retail store racial diversity to neighborhood racial diversity (in)congruence has on retail store productivity. Also, given findings suggesting that demographic diversity effects are complex, we propose that racial diversity-based knowledge examined within one managerial tier might not fully capture the beneficial or detrimental effects that managerial racial diversity affords organizations. 
In the present study, we continue the line of inquiry which studies the conditions under which firm racial diversity yields the greatest opportunity for firm productivity but we employ a within-firm approach that places more focus on intergroup relations between upper management and lower management. Specifically, as recommended by recent scholarship (Roberson, Holmes, & Perry, 2017), we utilize a complementary lens to examine (in)congruence or mis(fit) between the racial diversity of upper management and lower management. We extend upper echelons theory (Hambrick & Mason, 1984) by considering the characteristics of not only upper level managers, but also lower level managers who are a critical layer of the firm that assists upper management in carrying out firm strategy and provides upper level managers ideas to more effectively formulate strategy. Building on earlier work that touts the benefits of diversity (Cox & Blake, 1991), we suggest that racial diversity in upper management is particularly useful for improved creativity, innovation, and system flexibility during the strategy formulation process while lower management racial diversity is paramount for improved problem-solving capabilities for effective strategy implementation. Ultimately, our manuscript answers calls for diversity research to explore the demographic composition of multiple levels of the organization and show their complementary effects (Joshi et al., 2011; Schubert & Tavassoli, 2020). 
Congruence between Racial Composition of Upper Management and Lower Management 
Scholarship shows that strategy formulation and implementation can benefit from a diverse set of inputs within the upper and lower management (Hart, 1992), and we emphasize the role of racial diversity as a knowledge-based resource (Richard et al., 2007). Non-upper echelons managers are also considered to be key drivers of organizational effectiveness (Currie & Procter, 2005; Floyd & Wooldridge, 1997; Glaser, Stam, & Takeuchi, 2016; Huy, 2001; Kumarasinghe & Hoshino, 2010; Mair & Thurner, 2008). Having input from lower level managers in the strategy formulation process has been found to contribute to improved strategic and organizational effectiveness outcomes (Chakravarthy, 1986; Ouakouak, Ouedraogo, & Mbengue, 2014; Westley, 1990). Table 1 provides an illustration of a quadrant-based framework for understanding different configurations of racial diversity between upper management and lower management. We advance arguments to support the four quadrants depicted in Table 1. Based on knowledge-based view foundations, our arguments are formulated around the rarity and uniqueness that racial diversity confers as well as the notion of absorptive capacity, or the routines needed for a firm to assimilate, process, and exploit information to sustain a competitive advantage (Cohen & Levinthal, 1990; Zahra & George, 2002). 
------------------------------
Insert Table 1 about here
-------------------------------
          The absorptive capacity associated with racial diversity (in)congruence across managerial levels can also influence how well a firm operates and ultimately performs. When the goals of lower management are congruent with those of upper management, there is little likelihood that perceptions of what needs to be done will be out of sync. Therefore, the formulated strategy can be implemented effectively (See Quadrants 1 and 4). When knowledge asymmetry exists between upper management and lower management such that either party lacks absorptive capacity on par with the other, we expect productivity to suffer (See Quadrants 2 and 3). We suggest that a racially homogeneous lower management will possess less absorptive capacity which results in reduced capabilities to implement the strategies of a racially diverse upper management (Guth & MacMillan, 1986). Given that a racially diverse lower management should afford greater problem-solving capabilities than a homogeneous one (Cox & Blake, 1991), we have reason to believe that highly creative and complex strategy formulations put forward by a racially diverse upper management may be a greater challenge for a homogenous (compared to heterogeneous) lower management corps to implement in a timely and effective manner. Lower level managers are certainly incentivized to follow instructions from senior management due to power differentials, but due to an absence of racial diversity in composition and a lower presence of racial diversity based knowledge, a racially homogenous lower management may lack the problem-solving capabilities to effectively implement more complex ideas put forward by a racially diverse upper management. 
Following a similar logic, we expect a racially homogenous upper management to be less open to the complexity of ideas brought forward by a racially heterogeneous lower management, even if that lower management possesses unique insights about operations and strategic choices (Tarakci, Ates, Floyd, Ahn, & Wooldridge, 2018). Upper management must be able to simultaneously process knowledge from the external environment and the internal environment, so when an abundance of complex ideas is recommended from lower management, they need the capability to quickly select the most novel strategy formulations among a host of choices. Because senior managers receive a lot of input from many different people, they have to use their knowledge to filter information (Hambrick & Mason, 1984) and listen to the information that makes the most sense to them. We propose that a racially homogenous upper management will possess less “processing” capability to assess information relevance and usefulness (Song et al., 2018), thus being less comfortable selecting more complex and creative strategy formulations which are essential for realizing competitive advantages. Therefore, we expect knowledge familiarity, whether more basic (i.e., stemming from a racially homogeneous upper and lower management) or more complex (i.e., derived from a racially heterogeneous upper management coupled with a racially heterogeneous lower management), will result in superior knowledge-based absorptive capabilities. These knowledge-based absorptive capabilities are facilitated by improved social interaction (based on comfort with competence and reliability) and relationship quality (e.g., goodwill trust) (Dyer & Singh, 1998; Nahapiet & Ghoshal, 1998; Yli-Renko, Autio, & Sapienza, 2001) between a congruent racially diverse upper management and lower management. Racial diversity congruence between the management tiers should increase intergroup social identification (Ely, 1994; Tajfel & Turner, 1986) as well as liking between employees in each group (Tsui & O’Reilly, 1989), thereby facilitating the social interaction needed to bolster information exchange across the management tiers. In sum, we predict that organizations that possess congruent levels of racial diversity in both their upper management and lower management (Quadrants 1 and 4) will outperform organizations with incongruent levels of racial diversity (Quadrants 2 and 3) due to absorptive capabilities that afford between-management tier knowledge symmetry.
Hypothesis 1:	Racial diversity congruence between the upper management and lower management will be associated with higher firm productivity than racial diversity incongruence. 

Next, we examine whether both quadrants of racial diversity congruence result in the same productivity effect or whether one has better consequences than the other. Theorizing based on absorptive capacity would suggest that the high upper management racial diversity-high lower management racial diversity quadrant (Quadrant 4) will be superior to the low upper management racial diversity-low lower management racial diversity quadrant (Quadrant 1) for firm productivity. A racially diverse lower management corps should have the ability to synthesize a variety of information presented to them by a racially diverse upper management. Racially diverse lower managers have a greater absorptive capacity for formulating and evaluating various strategic options (Floyd & Wooldridge, 1997; Roberson et al., 2017; Wooldridge, Schmid, & Floyd, 2008) so that they can (a) most effectively implement those strategies, (b) offer feedback and a unique perspective for upper management to reformulate and fine tune strategy, and (c) present innovative initiatives that upper management can consider in future strategy formulation. Thus, we propose that a racially diverse lower management can confer a competitive advantage particularly when aligned with a racially diverse upper management (Quadrant 4). 
A racially diverse upper management possesses flexibility in thinking and thus will be more receptive to the complexity of ideas and strategic recommendations that a racially diverse lower management champions (Burgelman, 1994; Dutton & Jackson, 1987). A racially diverse upper management that formulates complex strategies can also benefit from a racially diverse lower management that will also be more flexible in thinking with better ability to solve complex problems (Burgelman, 1983). Furthermore, a racially diverse lower management also has hands-on knowledge about day-to-day operations that upper management might not possess (Chen, Jiang, Tang, & Cooke, 2018; King, Fowler, & Zeithaml, 2001), so it is beneficial when their knowledge-based absorptive capacity is compatible with that of upper management. Moreover, strategic decision quality and, by extension, overall firm productivity should be enhanced when lower management is aligned with upper management along racial diversity lines, because knowledge can be acquired from lower level managers for inclusion into the strategic process (Raes, Bruch, & De Jong, 2013). Although we expect that such openness will also exist between a racially homogeneous upper management and a racially homogenous lower management, the significantly lower level of racial diversity-based knowledge across both management groups will not provide for the knowledge-based assets that racial diversity affords (see Quadrant 1). Research supports the notion that racial homogeneity leads members within groups to be less cognizant of the unique information they hold, so we expect that dynamic to be amplified when both upper management and lower management are racially homogeneous, resulting in less time seeking out unique information (Larson, Christensen, Franz, &, Abbott 1998; Phillips et al., 2006). A greater variety of knowledge can be acquired when both the upper echelons and the lower echelons are racially diverse, as this provides the organization with a management corps that possesses a greater understanding of strategic alternatives and environmental complexities, all of which are particularly useful for firms to obtain a distinctive knowledge-based competitive advantage over competitive rivals. Therefore, the following hypothesis is proposed. 
Hypothesis 2:	High upper management racial diversity–high lower management racial diversity congruence will be associated with higher firm productivity than low upper management racial diversity–low lower management racial diversity congruence.  

Moreover, we also examine racial diversity incongruence between upper and lower management to ascertain whether one form of incongruence has better implications for firm productivity than the other. Although we proposed that racial diversity incongruence impedes productivity, we do not believe that both forms of incongruence (high-low versus low-high) result in the same effects. It is posited that Quadrant 3 (high upper management racial diversity-low lower management racial diversity) results in higher productivity than Quadrant 2 (low upper management racial diversity-high lower management racial diversity). 
Reasoning grounded in absorptive capacity would suggest it is most critical to have an upper management with absorptive capabilities, as that is critical for the creation of needed competitive strategies. One of the critical factors to obtain a sustainable competitive advantage is to have knowledge-based resources that are valuable and rare. Racial diversity, despite the uniqueness and knowledge stock that it provides, is much less common in upper management than lower management. Only 4% of Fortune 500 firms have racial minority CEOs, while only 16.1% of board of director seats are held by racial minorities (Deloitte Diversity Report, 2018; Diversity Best Practices, 2017; Donnelly, 2018; Fortune, 2013; Reiss, 2018). Although racial minority employees comprise 33% of the entry-level workforce, they occupy only 13% of C-suite positions (McKinsey & Company Report, 2018). By comparison, White employees comprise 67% of the entry-level workforce and 87% of C-suite positions (McKinsey & Company Report, 2018). The path to management positions is narrower for racial minorities compared to Whites, and it becomes increasingly narrow at the senior executive level. Those firms that have more racial diversity in upper management will possess a knowledge-based resource that will allow them to outperform the competition who lack such diversity (Cox & Blake, 1991). Obtaining racial diversity within lower management is much more easily attainable as research shows many more racial minorities in lower management positions compared to senior management (McKinsey & Company, 2018). 
We propose that a racially heterogeneous upper management in conjunction with a racially homogeneous lower management (Quadrant 3) will still realize some advantages over a homogenous upper management and a heterogeneous lower management (Quadrant 2). When a racially diverse upper management puts forward complex strategies that require a high level of absorptive capacity from a racially homogenous lower management, lower management is incentivized to implement those strategies because of power differentials, but they may not fully agree with or understand their directions. A racially homogenous lower management should at least make an honest effort to implement strategy from their superiors by devising action plans and empowering their subordinates to initiate upper management’s strategy (Floyd & Wooldridge, 1992). However, a racially homogenous lower management may have limited absorptive capacity, such that they will be less likely to participate in beneficial upward influence (e.g., offering innovative proposals) to a resourceful and knowledgeable racially diverse upper management corps. We propose that a racially homogenous lower management’s ability to successfully implement strategy from a diverse upper management will result in superior productivity compared to a racially homogeneous upper management coupled with a racially heterogeneous lower management. When lower management is diverse but upper management is homogenous, the racial diversity-based knowledge is concentrated in the middle of the organization where managers have less power to shape strategy. Moreover, incongruence between management tiers means there will likely be less intergroup identification (Ely, 1994) and lower liking (Riordan & Weatherly, 1999) which would result in less information exchange between tiers of management (Tsui & O’Reilly, 1989). 
In sum, based on knowledge-based view arguments, we propose that the rarity of racial diversity within upper management (rather than lower management) can confer more knowledge-based capabilities for a firm to utilize for competitive advantage. Furthermore, we purport that a racially diverse upper management not having creative ideas from lower management is not too harmful to productivity because upper management can derive complex strategy formulation from within. Moreover, upper management has the power to champion these strategies. We argue that it is more problematic when the upper management lacks racial diversity and the absorptive capabilities to process complex information from a racially diverse lower management such that most of the creativity and flexibility in thinking that emanates from racial diversity is embedded in the lower echelons where important strategy formulation does not occur and managers have less strategic influence. 
Hypothesis 3:	High upper management–low lower management racial diversity incongruence will be associated with higher firm productivity compared to low upper management–high lower management racial diversity incongruence.  

METHOD
Sample and Data Collection
We examine the proposed hypotheses in the context of the United States computer industries. Knowledge is particularly critical in the high tech sector because industry demands require that it is continuously replenished (Yli-Renko et al., 2001). We include the computer hardware (Standard Industrial Classification (SIC) numbers 3571, 3572, 3575, and 3577) as well as the computer software (SIC numbers 7371, 7372, 7373, and 7374) segments. The computer industries are appropriate to examine our hypotheses because they include a varied population of institutions in terms of scope and scale (Yang, Lin, & Peng, 2011), and this is a setting where creative knowledge is important and diverse perspectives can yield a competitive advantage. We gathered both upper level managers’ and lower level managers’ race data from the Equal Employment Opportunity Commission (EEOC) as documented in the Equal Employment Opportunity-1 (EEO-1) Report. The EEOC defines upper management (i.e., executives/senior level officials) as those:
“Residing in the highest levels of organizations, these executives plan, direct or coordinate activities with the support of subordinate executives and staff managers. They include, in larger organizations, those individuals within two reporting levels of the CEO, whose responsibilities require frequent interaction with the CEO.”

The EEOC defines lower management as those:

“Individuals who serve as managers, other than those who serve as Executive/Senior Level Officials and Managers, including those who oversee and direct the delivery of products, services or functions at group, regional or divisional levels of organizations. These managers receive directions from the Executive/Senior Level management and typically lead major business units.” 

Employers with 100 or more workers in private segments must submit an annual EEO-1 statement disclosing information about the racial demography within their organization. Given that material from the EEO-1 report is provided at a subsidiary level, we had to aggregate EEO-1 subsidiary information to the organizational level and combine it with corresponding organizational level Compustat financial information. We gathered racial demography information between 2007 and 2011. We began with the year 2007, as that was when the EEOC first categorized management into upper management and lower management. The mean size of upper management in this high tech sample is 86 and the median is 34, whereas the mean size of lower management is 695 with a median of 190. (The mean number of workers for companies in this high tech sample is 6,626, while the median number of workers is 1,954). After combining data from various data sources and removing records with missing values, the sample comprised 168 firms and 594 firm-year observations. 
Dependent Variable
Firm productivity. Productivity at time t+1, an intermediate measure of organizational effectiveness, was measured as revenue divided by number of employees (thousands of dollars per employee), consistent with Bartel (1994) and Huselid (1995) as well as previous racial diversity effects research (Richard, 2000, Richard et al., 2007). This measure reflects employee efforts disassociated from variations in product and capital markets (Huselid, 1995; Huselid, Jackson, & Schuler, 1997). Since productivity is skewed, we used a log transformation of productivity (our results remain unchanged using the untransformed productivity measure). We lagged the dependent variable to make the measurement of variables consistent with the theoretical model posited (e.g., 2011 racial diversity data matched with 2012 firm productivity data) and to lessen concerns associated with common method variance (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). While the racial composition of the board of directors and top management team is disclosed to the public, the racial composition of upper and lower management is less known to the public, and therefore, might not directly impact future market-based organizational effectiveness (e.g., stock price). Therefore, we have reasons to believe lower and upper management racial diversity would affect firm productivity rather than market-based measures. 
Independent Variables
Upper management and lower management racial diversity. Upper management as well as lower management racial diversity were calculated using Blau’s index of heterogeneity (1977) at time t. Blau’s index is one of the most widely used measures of diversity for categorical variables (e.g., Harrison & Sin, 2006; Miller & Triana, 2009; Timmerman, 2000), and it has been recommended to measure diversity as a form of variety for categorical variables (Harrison & Klein, 2007). We used five categories of race (White, African American, Hispanic, Asian, and Native American) in order to assess the level of racial diversity (1- ƩKi2), where Ki is the proportion of upper management (or lower management) in a category i. Appendix A provides percentages of different racial groups in our sample. The theoretical range of Blau’s index, based on five categories, is from 0 to 0.8. To remain within the bounds of the sample, all interpretations are limited to the range of our data. 
An analysis of variance component for upper management racial diversity suggests that variances for between and within firms are 0.0107 and 0.0202 respectively, resulting in an intraclass correlation coefficient (ICC or ICC(1), see Bliese 2000 for a detailed discussion) of 0.346 (= 0.0107/ (0.0107 + 0.0202)). One can interpret ICC(1) as the percentage of the total explained variance of racial diversity accounted for by group membership (Bliese, 2000; Raudenbush & Bryk, 2002). An analysis of variance component for lower management racial diversity shows that variances for between and within units are 0.011 and 0.037 respectively, yielding an ICC(1) of 0.229 (= 0.011/ (0.011 + 0.037)). These are rather large ICC(1)s, indicating that aggregating upper and lower management racial diversity according to firms leads to important similarity (LeBreton & Senter, 2008; Snijders, & Bosker, 1999: 46).  
Control Variables 
All control variables were measured at time t. We controlled for three firm characteristics which could influence the dependent variables. First, we controlled for firm size, computed as the log value of the number of employees, because larger firms have greater resources and market power which can influence productivity (Shepherd, 1975; Winn, 1977). Second, firms located in the identical geographic region may produce a clustering effect which affects business strategic decision-making. Moreover, computer and software firms in California tend to have higher levels of Asian representation. In our sample, Asian upper level managers account for 13% (in California) and 6% (in other regions) while Asian lower level managers account for 25% (in California) and 10% (in other regions). Accordingly, we entered a dummy variable (California) coded 1 if the firm’s headquarters reside in California and 0 if not. Similarly, we controlled for New York (coded 1 if the firm’s headquarters was in New York and 0 otherwise) and Texas (coded 1 if the firm’s headquarters was in Texas and 0 if not) to rule out geography-related fixed effects, as these two states have the most corporate headquarters. Third, we also controlled for firm age measured at time t as the number of years since the founding year, because older firms have demonstrated resilience. 
We also included important demographic variables that can influence our conclusions. First, using Blau’s (1977) index, we controlled for upper and lower management gender diversity. Controlling for gender diversity is consistent with previous racial diversity research (Richard, 2000) and permits a test of racial diversity effects beyond any gender diversity effects. Second, because team size is correlated with racial diversity (Richard, Roh, & Pieper, 2013) and larger teams have a greater knowledge base which can influence productivity (Pelled, Eisenhardt, & Sin, 1999), we also included team size measured as the log of upper and lower management size. Third, we included TMT average age and TMT average tenure to control for potential TMT knowledge effects on productivity (Heyden et al., 2018). It is also possible that executives’ education and experience influence firm productivity. Accordingly, we controlled for TMT average international work experience, TMT average education level, and TMT average work experience (measured as the average number of firms the TMT executives have worked at). Identifying TMT executive names from ExecuComp, we manually searched for biography information of the top executives in our sample on LinkedIn, Bloomberg business profiles, or Google to obtain information related to their work experience and education. We first coded whether they have international work experience, since international experience affects firm productivity through risk-taking behaviors such as global expansion (Carpenter & Fredrickson, 2001). We used this to compute TMT average international work experience. We then manually collected education level (0 = no college, 1 = some college or associate degree, 2 = bachelor degree, 3 = master’s degree, and 4 = PhD or law degree) in order to compute TMT average education level. Since the number of firms a person has worked for may affect their knowledge base and strategic novelty due to breadth of experience (Crossland, Zyung, Hiller, & Hambrick, 2014), we also counted the total number of firms the executives had worked at in order to compute TMT average work experience. Lastly, we used year and industry dummy variables to control for the fixed effects of time and industry. 
Analyses
To test our hypotheses, we conducted time series multilevel mixed-effects linear regression (-mixed- in Stata). As in prior research (Katila & Chen, 2008), we used random-effects models instead of fixed-effects models for a few reasons. First, the Hausman (1978) test results (χ2 = 22.93, df = 20, p > 0.29) recommended the preferred model was random-effects, since fixed-effects models reduce the degrees of freedom and could produce biased estimates (Wooldridge, 2002). Second, our observations are nested in 594 firms, which requires us to use multilevel mixed models, since not employing mixed models for nested data will raise the risk of Type I and Type II errors (Bliese, Maltarich, & Hendricks, 2018), Finally, the unconditional intraclass correlation coefficient (ICC1), calculated as the fraction of total variance due to firm level (Bliese, 2000; Raudenbush & Bryk, 2002; Snijders, & Bosker, 1999), for the null model without covariates is 0.73 for log of productivity, indicating that firm level random effects explain over 70% of the total residual variance. This also supports the choice of a random effects model (Rabe-Hesketh & Skrondal, 2008). We reported robust standard errors to account for within-group heterogeneity. 
To examine racial diversity (in)congruence effects, we conducted polynomial regression analyses which utilize nonlinear quadratic (squared) terms for upper management racial diversity and lower management racial diversity in addition to their corresponding linear and interactive coefficients (Cohen et al., 2010). The upper management × lower management racial diversity interaction term was computed as a multiplicative function of the two mean-centered main effect terms (Aiken & West, 1991). We crafted the following representative equation: 
[bookmark: _Hlk48369530]Y= b0 + b1UMRD + b2LMRD +b3UMRD2 + b4 (UMRD × LMRD) + b5LMRD2 + e, where UMRD denotes upper management racial diversity and LMRD denotes lower management racial diversity. In accordance with previous scholarship (Bashshur, Hernández, & González-Romá, 2011; Bono & Colbert, 2005), variables were inserted into the regression one at a time including control variables (first step) followed by UMRD and LMRD (second step), and higher-order polynomials containing UMRD2, UMRD × LMRD, and LMRD2 (third step). A positive and statistically significant upper management racial diversity × lower management racial diversity interaction term (UMRD × LMRD), together with two negative squared terms (UMRD2 and LMRD2), indicates congruence (Edwards & Parry, 1993).
Consistent with Shanock et al., (2010), we ran surface analyses to observe the curvatures and slopes across the congruence line (i.e., UMRD = LMRD) and the incongruence line (i.e., UMRD = −LMRD). Polynomial regression results are assessed by means of four surface test values (Edwards, 2007; Shanock et. al., 2010): (1) slope of the congruence line (UMRD = LMRD), (2) curvature of the congruence line (UMRD = LMRD), (3) slope of the incongruence line (UMRD = −LMRD), and (4) curvature of the incongruence line (UMRD = −LMRD). The curvature along the incongruence line assesses if congruence is significantly different from incongruence (test of Hypothesis 1). To provide additional support for Hypothesis 1, scholars recommend that the researchers examine the ridge indicating the peak of the given response surface (Cole, Carter, & Zhang, 2013; Edwards & Cable, 2009). Generally speaking, the ridge depicting the peak of the response surface must track along the congruence line (UMRD = LMRD) such that the dependent variable (firm productivity) is maximized at the point of congruence at each and every level of upper management and lower management racial diversity (Edwards & Cable, 2009). This requirement is met when the ridge of the response surface (i.e., the first principal axis) is situated along the congruence line, and therefore, takes on a slope (p11) of 1 and an intercept (p10) of 0 (Edwards & Parry, 1993; Matta, Scott, Koopman, & Conlon, 2015; see Edwards & Parry, 1993 page 1591 for the computation of p10 and p11). Following prior research (Edwards & Cable, 2009; Matta et al., 2015), we used 10,000 bootstrapped iterations to calculate 95% confidence intervals for (p11) and (p10). Examining both the slope along the congruence line and the ridge of the response surface allows us to provide a more comprehensive test of Hypothesis 1. The slope across the congruence line examines whether congruence at high levels differs from congruence at low levels (test of Hypothesis 2). The slope along the incongruence line permits an inspection of potential asymmetrical incongruence. In particular, asymmetrical incongruence will be observed if high upper management racial diversity and low lower management racial diversity incongruence has a notably different impact on firm productivity than low upper management racial diversity and high lower management racial diversity incongruence (test of Hypothesis 3). 
Shanock et al. (2010) describe congruence between two predictors as representing values that are essentially the same (within a half a standard deviation (SD) of each other) along a continuum of low values to high values on both variables. The intervals of our racial diversity values overlap for our high tech sample (upper management racial diversity mean is .177 and SD is .16 for a range from .097 to .257 while lower management racial diversity mean is .311 and SD is .147 for a range from .2375 to .3845). Additionally, although we reported the original means for upper and lower management racial diversity, we adopted a mean-centered approach for our analyses as suggested by polynomial regression researchers (Edwards, 1994; Shanock et al. 2010). This ensures overlap between the two measures of racial diversity given that both means would be zero and these two predictors have similar SDs. Importantly, we checked the skew of the upper and lower management racial diversity variables and plotted histograms to verify the racial diversity scores of upper and lower management overlap with respect to creating the Shanock et al. (2010) surface plot. We found that upper management racial diversity has a moderate skew to the right of .56 for our high tech sample, as one would expect given that diversity is limited in upper management, but lower management racial diversity was roughly symmetric. Table 2 summarizes the distribution of our observations across the four conceptual quadrants for this high tech sample and also illustrates examples of companies in each of our four conceptual quadrants following Shanock et al. (2010) who define congruence as values that are within a half a SD from each other. 
--------------------------------------------
Insert Table 2 about here
--------------------------------------------

RESULTS
Table 3 presents descriptive statistics and correlations. Before presenting detailed regression analyses, we provided some initial evidence to support our hypotheses. We treated firms with a ½ SD above and a ½ SD below the average of upper and lower management racial diversity as high and low respectively. When the difference between upper and lower management racial diversity is within a radius of 0.04 (upper management racial diversity ± 0.04, or within a range of half a standard deviation of upper management racial diversity), we viewed these firms as congruence examples. Using this criterion for congruence, we found that firms with racial diversity congruence outperform firms without racial diversity congruence by 0.518 (t = 2.01, p < 0.05), providing some initial support for H1. Our test also suggests that firms in Quadrant 4 (high upper management racial diversity-high lower management racial diversity) outperform those in Quadrant 1 (low upper management racial diversity-low lower management racial diversity) by 1.32 (t = 2.57, p < 0.05), showing some initial support for H2. Finally, firms in Quadrant 3 (high upper management racial diversity-low lower management racial diversity) outperform those in Quadrant 2 (low upper management racial diversity-high lower management racial diversity) by 2.03 (t = 2.48, p < 0.05), in line with H3.

----------------------------------------
Insert Tables 3 and 4 about here
----------------------------------------

Hypothesis 1 proposed congruence effects of upper management racial diversity on firm productivity such that high-high and low-low racial diversity congruence would be associated with higher firm productivity than high-low and low-high racial diversity incongruence. Model 3 in Table 4 displays the polynomial regression findings with the unstandardized coefficients and the slopes and curvatures of the congruence and incongruence lines for productivity. Figure 1 illustrates the surface plot for firm productivity. The incongruence line (UMRD = −LMRD) extends from the left corner to the right corner of the surface whereas the congruence line (UMRD = LMRD) extends from the front corner to the back corner. As shown in Table 4, the surface along the incongruence line indicated an inverted U-shape (slope (b3 - b4 + b5) = -34.80, curvature test statistic = -4.93, p < .01). Figure 1 illustrates that it is certainly curved downward across the incongruence line, indicating that increased congruence is related to higher firm productivity. Furthermore, our analyses showed that the first principal axis had a slope (p11) that was not significantly different from 1, as the 95% bias-corrected bootstrap confidence interval included 1 (-1.030, 2.333), and an intercept (p10) that was not significantly different from 0, as the 95% bias-corrected bootstrap confidence interval included 0 (-.2.668, 6.918). This meets an additional condition for claiming a congruence effect. Therefore, Hypothesis 1 was supported.
--------------------------------
Insert Figure 1 about here
--------------------------------
Hypothesis 2 put forward an asymmetrical congruence effect where higher firm productivity would be evident when upper management and lower management racial diversity are congruent at high rather than low levels of racial diversity. As revealed in Table 4, the slope for the congruence line (UMRD = LMRD) is positive and statistically significant (slope (b1 + b2) = 2.36, test statistic = 2.17, p < .05), supporting that high-high racial diversity congruence brought about significantly higher firm productivity than low-low racial diversity congruence. As depicted in Figure 1, the congruence line goes from the nearest (front) to the farthest (back) corners of the visual surface plane. The surface plot shows that firm productivity is higher at the back corner (high-high racial diversity congruence) than at the front corner (low-low racial diversity congruence). Hence, we find evidence supporting Hypothesis 2. 
Hypothesis 3 predicted that higher firm productivity would emanate from high upper management–low lower management racial diversity incongruence than from low upper management racial diversity–high lower management racial diversity incongruence. For firm productivity, Table 4 shows that the slope for the incongruence line is statistically significant (slope (b1 - b2) = 2.79, test statistic = 2.46, p < 0.05), indicative of an asymmetrical incongruence effect, suggesting that firm productivity will be higher for firms with high upper management racial diversity and low lower management racial diversity than for those with low upper management racial diversity and high lower management diversity. Figure 1 clearly reveals that high upper management–low lower management racial diversity incongruence is more positively related to firm productivity than low upper management racial diversity–high lower management racial diversity incongruence. As a result, Hypothesis 3 was also empirically supported. 
For scale-based measures, because mean-centered variables distort the comparison between the component variables in terms of whether one is lower or higher than the other, scholars (Edwards, 1994; Edwards & Cable, 2009) suggest creating scale-centered variables (by subtracting the midpoint of the scale) before conducting polynomial regression analyses. Although our diversity measures are not survey-based, it helps to create median-centered versions of our independent variables (i.e., the Blau’s index of racial diversity for upper and lower management) and conduct additional analyses. Our median-centered polynomial regression analyses provided the same results as the mean-centered analyses.  
Supplemental Data and Analyses
	The unique representation of racial groups in the computer hardware and software industries may limit the generalizability of our findings, since these industries have a greater representation of Asian managers (9% in upper management and 15% in lower management are Asian). To address whether there is a potential Asian effect and to also increase generalizability, we compiled a dataset of Fortune 500 companies for the same time period (i.e., 2007 to 2011 for independent variables, with the dependent variable lagged by one year). We were able to identify 417 firms for 1,992 firm-year observations. Of these, there are 24 overlapping high tech firms (operating in computer hardware and software industries) for 102 firm years. Our results remain unchanged when excluding these high tech firms. 
We used the exact aforementioned EEOC demographic variables, control variables, and outcome variables to replicate our findings from the computer hardware and software industries. Descriptively, Fortune 500 companies are larger and have bigger upper and lower management bodies than firms in the computer industries. The mean size of upper management in the Fortune 500 sample is 541 and the median is 184, whereas the mean size of lower management in the Fortune 500 sample is 7,774 and the median is 3,858. Moreover, Asian managers have lower representation in Fortune 500 firms (3.8% in upper management and 5% in lower management). Appendix A provides a detailed distribution for each racial group. Using Shanock et al.’s (2010) congruence definition (values that are within ½ a standard deviation (SD) from each other), Table 5 reports the distribution of our observations and examples of companies across the four conceptual quadrants in our study. Table 6 reports summary statistics and correlations. 
------------------------------------------------
Insert Tables 5, 6, and 7 about here
------------------------------------------------
Model 3 of Table 7 reports polynomial regression results with unstandardized coefficients plus the slopes and curvatures of the congruence and incongruence lines for productivity. The response surface along the incongruence line (see Figure 2) shows an inverted U-shape (slope (b3 - b4 + b5) = 40.21, curvature test statistics = -5.39, p <. 01) which provides initial evidence supporting Hypothesis 1 because increased racial diversity congruence resulted in better firm productivity. In addition, our analyses showed that the first principal axis had a slope (p11) that was not significantly different from 1, as the 95% bias-corrected bootstrap confidence interval included 1 (-.029, 2.017), and an intercept (p10) that was not significantly different from 0, as the 95% bias-corrected bootstrap confidence interval included 0 (-7.647, .860)). Meeting these two conditions lends support for Hypothesis 1.
The slope congruence test (slope (b1 + b2) = 3.91, test statistics = 4.25, p <. 01) suggests that high-high racial diversity congruence is associated with higher firm productivity than low-low racial diversity congruence, supporting Hypothesis 2. Finally, in line with Hypothesis 3, there is an asymmetrical incongruence effect, since the slope along the incongruence line is statistically significant (slope (b1 - b2) = 5.46, test statistics = 4.50, p < .01). In sum, our replication using the Fortune 500 firms provides additional support for our predictions and offers notable evidence of generalizability. Figure 2 (Fortune 500 sample) shows a visual representation of our results which mirror Figure 1 (high tech sample). Moreover, our analysis using the median-centered approach to polynomial regression resulted in the same conclusions drawn as to what we report in Table 7.
--------------------------------
Insert Figure 2 about here
--------------------------------

DISCUSSION 
Theoretical Implications
Findings both support and extend upper echelons theory (Hambrick & Mason, 1984). Specifically, our study suggests that upper echelons theory may be modified and expanded to consider the role of lower management. Whereas upper echelons theory has traditionally been focusing on elites, or the very senior level managers, our results imply that the next layers down are also important. In fact, without a solid foundation from lower management, it would be challenging or not viable for upper management to successfully carry out company strategy. The results show that lower management, and also the congruence of racial diversity between lower management and upper management, have important implications for firm productivity. Therefore, upper echelons theory should be extended to account for the influence of lower management. Although there is some evidence that upper management has a stronger positive relationship with firm productivity than lower management, results show that studying either the upper or lower management in isolation does not allow for a complete understanding of important racial diversity effects such as the (in)congruence reported in this manuscript. 
Along these lines, the findings have implications for research on absorptive capacity (Zahra & George, 2002). Our theoretical arguments predict that absorptive capacity will be synchronized the best when racial diversity in upper management and lower management are both high. The results support that suggestion, because the highest firm productivity is observed when both upper management and lower management racial diversity are high. Moreover, results show that overall congruence on racial diversity between upper and lower management layers is more beneficial than incongruence. Even when upper management and lower management are both low on racial diversity (i.e., congruent) firm productivity is slightly higher than when lower management is high on racial diversity and upper management is low on racial diversity (i.e., incongruent). This implies that demographic differences between lower and upper management layers create a mismatch that can hurt firm productivity.
The present study also has implications for diversity research. We contribute to the study of racial diversity in management by integrating upper echelons theory with a proposed lower echelons perspective, and findings support the knowledge-based view which purports that racial diversity is one type of human difference that offers a knowledge-based advantage to the firm (Andrevski et al., 2014; Richard, 2000, Richard et al., 2007; van Knippenberg et al., 2004). This appears to be the case, because firm productivity is highest when both upper management and lower management racial diversity are high. 
Practical Implications
Another major takeaway of our study is that firms appear less capable of absorbing information, making good business decisions, and obtaining a competitive advantage if there is a mismatch between lower and upper management racial diversity. Congruence of racial diversity between management levels yields greater firm productivity than incongruence. Moreover, the highest firm productivity is observed when there is high racial diversity in both lower and upper management, whereas the lowest firm productivity is observed when there is high racial diversity in lower management but low racial diversity in upper management. From a practical standpoint, using our firm productivity (thousands of dollars per employee) measure, we found that a 1% increase in racial diversity congruence between upper management and lower management increased firm productivity in the high tech study by $729 per employee and increased firm productivity in the Fortune 500 study by $1,590 per employee. This implies that knowledge asymmetry between lower management and upper management is problematic. Even if lower level managers have a racially diverse knowledge base which could yield ideas and enhance firm strategy, if a racially homogenous upper management does not catch on to those ideas or see the need for those ideas, this is a problem for firm productivity. Having congruence between lower management and upper management on racial diversity seems to enhance firm productivity, and this is particularly true when racial diversity is high in both levels of management. Therefore, organizations that are diverse in their lower management layer should strive to also be diverse in upper management in order to enhance knowledge symmetry between the layers of management. 
However, as we see from the current demographics of the major technology companies of Silicon Valley (Milian, 2014; PBS, 2016) and the Fortune 500 (Deloitte Diversity Report, 2018), many firms are far from being diverse and especially so at the highest levels. Therefore, what can companies do right now? We believe that when organizations approach diversity as a means of learning from different perspectives and using that learning to create synergy that makes the organization better, information and knowledge exchange should be facilitated between upper and lower management groups even if they are demographically different (Cox, 1994; Thomas & Ely, 1996). With the rise of the Black Lives Matter Movement highlighting the role of race in society (e.g., similar to what the Me Too Movement has unveiled with regard to gender barriers), corporations have made commitments to help make a fairer and more just environment for their employees across all racial subgroups. Yet, research reveals that in the past, companies have not practiced what they preach when it comes to increasing and/or managing racial diversity (Jan, McGregor, Merle, & Tiku, 2020). Our research reveals that companies can benefit financially from their racial diversity, especially when large disparities do not exist in representation across hierarchical ranks. Thus, while the Black Lives Matter Movement has emphasized the need for racial equality, our research shows that some companies with racial diversity congruence between upper and lower level management have been reaping the benefits from racial diversity in years past. 
Limitations and Future Research 
In this investigation, no mechanisms are measured to explain why there is a relationship between (in)congruence of racial diversity between lower and upper management levels and firm productivity. We rely on theory and findings from previous empirical research on managerial competitive actions (e.g., market expansion, product improvements) to explain this link (i.e., Andrevski et al., 2014). Moreover, we do not measure the absorptive capacity of lower and upper management. Another limitation of this study is that we do not measure knowledge for every manager in the two samples presented. Employee knowledge is an important alternative explanation for firm productivity effects, and it is important to control for knowledge to demonstrate the effects of racial diversity beyond the controls. Identifying TMT members of each firm from ExecuComp for the appropriate years, we hand collected data for the TMT executives in both high tech and Fortune 500 samples on education level, international work experience, and number of firms worked for. We were able to identify this information for 2,273 out of the 2,511 TMT executives in the high tech sample as well as for 3,353 of the 3,450 TMT executives in the Fortune 500 sample, and results remained the same controlling for these knowledge variables. However, we did not collect such information for the entire upper management and lower management in our samples. We simply cannot obtain the same knowledge variables for managers lower than the TMT in the organization, because the EEOC data does not list people by name and we have no means of identifying who these managers are. Therefore, we acknowledge that while we control for indicators of knowledge among the TMT executives, we do not capture the remaining upper management’s and lower management’s knowledge. Our findings must therefore be interpreted with some limitations in mind because although we control for the effect of TMT executives’ knowledge sources and other controls, we are not able to speak to other sources of potential knowledge from other managers in our sample. 
We also note that we have limited information about the lower and upper management in our sample. For example, we have no visibility into the multiple groups that comprise the Asian category (e.g., Chinese, Korean). Future research can explore congruence between management tiers along nationality to assess the cultural differences and knowledge bases that nationality diversity provides an organization. Given that Nielsen and Nielsen (2013) found that nationality diversity within top management improves firm profitability, we conjecture that nationality congruence between management tiers may also influence firm productivity above and beyond main effects. 
We were also unable to determine whether companies became more racially diverse within tiers of management from promotion within or hiring from the external labor market. This distinction could have implications for the willingness of a particular tier of management to absorb knowledge. For example, if a racially diverse lower management observes upper management becoming more diverse through external hires rather than promotion from within, we might expect the positive productivity effects we found at high-high racial diversity congruence to be weakened. Future research could measure these mechanisms to present a comprehensive model between management racial diversity and firm productivity.
Another possibility for future research is to examine the role that leadership plays in facilitating knowledge exchange between lower management and upper management, especially when there is racial diversity incongruence between them. For example, humble CEOs might play a role in connecting and/or infusing upper management and lower management together in an integrative way through empowering both levels (Ou, Tsui, Kinicki, Waldman, Xiao, & Song, 2014). If the CEO of the firm is a modest individual who values learning and knowledge while deemphasizing status and position, that may help individuals in lower management feel valued and empowered to make recommendations, even if there is racial diversity incongruence such that lower management diversity is high while upper management diversity is low. Future research may determine whether this could in fact be beneficial. 
Furthermore, an empowering culture might go a long way in fostering a context where a diverse lower management feels just as emotionally attached and involved as upper management (Spreitzer, 2008). Our results imply that this is especially important when lower management is racially diverse and upper management is not. Such a demographic sends a signal that not all groups are advancing in the organization, and it may raise issues of knowledge asymmetry and low absorptive capacity if lower management and upper management are not on the same wavelength. Having a climate of empowerment may mitigate such problems if it enables a diverse lower management to feel valued, included, and encouraged to make contributions and speak their minds about what needs to be done in the organization. This could prevent the loss of important information from lower management who may have very good ideas. Future research may investigate whether empowerment mitigates the negative effects of racial diversity incongruence between layers of management on firm productivity. 
We also recommend that scholarship examine racial diversity in other industries such as STEM (science, technology, engineering, and math) related industries. Just as the Hollywood movie “Hidden Figures” highlighted the contributions of African-American women to aerospace and computer science during the 1960s, it would be informative to examine racial diversity in the aerospace and defense industries. Our Fortune 500 replication study provides additional confidence in our findings and demonstrates generalizability, but industry specific studies might provide more fine-grained insights. For example, given that research has found racial diversity has more robust, positive effects in the service industry than in the manufacturing industry, it would be timely to explore racial congruence effects in those industries (Joshi & Roh, 2009). 
Finally, while our theory and hypotheses focus on one form of diversity (i.e., racial diversity), we do not measure faultlines that can develop in groups. Future research may take a faultline approach (Lau & Murnighan, 1998) where multiple demographic differences are considered at once. While our research questions and theory were about upper and lower management racial diversity, future research can move beyond our findings by utilizing a faultline approach that takes several demographic characteristics into account simultaneously. Moreover, while our Blau’s diversity index measure of racial diversity captures total diversity across racial categories, it does not speak to any particular composition of racial diversity makeup. For example, a case where all non-White managers are Black is not the same as when the non-White managers are distributed across Hispanic/Latinx, Asian, and American Indian. Although we did determine that our results for the high tech industry are not driven by an Asian effect, one can imagine other conceptually meaningful ways to examine specific racial makeup of the racial diversity contained within organizations. Future research may further examine this if there is a compelling theoretical reason to do so.   


Conclusion
Over the past few decades, management scholarship on race in organizations, which was practically nonexistent (Nkomo, 1992), has consistently increased (Bacharach, Bamberger, & Vashdi, 2005; Hall, Avery, McKay, Blot, & Edwards, 2019; King, West, Gilrane, Peddie, & Bastin, 2011; Powell & Butterfield, 1997), and a 2018 Pew Research Center report reveals that most Americans believe racial diversity makes the country a better place (Fingerhut, 2018). Yet, previous research has shown mixed effects of racial diversity on organizational effectiveness (Meyer, Glenz, Antino, Rico, & González-Romá, 2014; van Knippenberg & Schippers, 2007). To provide a clearer understanding of racial diversity effects, we examined racial diversity (in)congruence between upper management and lower management and its impact on firm productivity. Results show that high racial diversity of both upper and lower management yielded the highest firm productivity. Incongruence yielded particularly low productivity when lower management was racially diverse and upper management was racially homogenous. This has practical implications for organizations and implies that they should strive for racial diversity among employees at all levels, including upper management. Theoretically, this study points to the importance of racial diversity congruence between levels of management and to the critical role that lower management also plays in organizations. Moving forward, strategic management research may need to move from simply an upper echelons theory of the firm to also embrace a lower echelons theory of the firm. 
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TABLE 1

Upper Management to Lower Management Racial Diversity 
Congruence and Incongruence Effects on Firm Productivity

	UPPER ECHELONS
Upper Management Racial Diversity
	LOWER ECHELONS
Lower Management Racial Diversity

	
	LOW
	HIGH

	LOW
	Quadrant 1 (congruence)
+ Knowledge Symmetry between Upper  
   and Lower Management
-  Knowledge-Based Synergies in Upper 
   and Lower Management
	Quadrant 2 (incongruence)
- Knowledge Asymmetry between 
   Upper and Lower Management
- Knowledge-Based Synergies in 
   Lower Management Only




	HIGH
	Quadrant 3 (incongruence)
-  Knowledge Asymmetry between 
   Upper and Lower Management
= Knowledge-Based Synergies in Upper 
   Management Only
	Quadrant 4 (congruence)
+ Knowledge Symmetry between 
   Upper and Lower Management
+ Knowledge-Based Synergies in  
   Upper and Lower Management



Notes.
+, higher level, beneficial
-, lower level, not beneficial
=, neutral effects


TABLE 2 

Examples of Congruence and Incongruence Effects on Firm Productivity 
(High Tech Sample)
	UPPER ECHELONS
Upper Management Racial Diversity
	LOWER ECHELONS
Lower Management Racial Diversity

	
	LOW
	HIGH

	LOW
	Quadrant 1 (congruence)

Number of observations: 53
Firm productivity average: 2.51

Example: A computer hardware company headquartered in Minnesota with low upper and low lower management racial diversity has firm productivity of 3.74, half a SD above average. 
	Quadrant 2 (incongruence)

Number of observations: 42
Firm productivity average: -0.58

Example: A computer software company located in California with low upper management racial diversity and high lower management racial diversity has a firm productivity of -2.9, 2 SD below average. 




	HIGH
	Quadrant 3 (incongruence)

Number of observations: 22
Firm productivity average: 1.45

Example: A computer software company in New Jersey with high upper management racial diversity and low lower management racial diversity has a firm productivity of 2.18, close to average productivity.


	Quadrant 4 (congruence)

Number of observations: 21
Firm productivity average: 3.84

Example: A computer hardware company in Florida with high upper and high lower management racial diversity has firm productivity of 4.09, half a SD above average.




Notes.
A subset of the 594 firm-year observations in the high tech sample are used to create the surface plot. Following the guidelines of Shanock et al. (2010) who define congruence as values that are within ½ a standard deviation (SD) from each other, we illustrate the distribution of observations used across the quadrants to create the surface plot in Figure 1.
High level of racial diversity: ½ sd or more above sample average
Low level of racial diversity: ½ sd or more below sample average
Congruence: difference between upper management racial diversity score and lower management racial diversity score is within a radius of 0.04 (upper management racial diversity ± 0.04, or within a range of half a standard deviation of upper management racial diversity).
RACIAL DIVERSITY CONGRUENCE BETWEEN MANAGEMENT TIERS         1


TABLE 3: Summary Statistics and Correlations for the High Tech Sample

	 
	Variables
	Mean
	S.D.
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)
	(16)

	(1)
	Productivity (log)
	2.43
	2.59
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(2)
	Firm size (log)
	1.16
	1.06
	0.34
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(3)
	Firm age
	12.26
	7.45
	0.18
	0.53
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(4)
	California (1 = CA HQ)
	0.33
	0.47
	-0.10
	-0.06
	-0.06
	
	
	
	
	
	
	
	
	
	
	
	
	

	(5)
	New York (1 = NY HQ)
	0.05
	0.22
	-0.07
	0.09
	-0.04
	-0.08
	
	
	
	
	
	
	
	
	
	
	
	

	(6)
	Texas (1 = TX HQ)
	0.07
	0.25
	0.04
	0.07
	-0.01
	-0.14
	-0.06
	
	
	
	
	
	
	
	
	
	
	

	(7)
	Upper mgmt. gender diversity
	0.28
	0.17
	0.08
	0.04
	0.04
	0.02
	-0.06
	-0.05
	
	
	
	
	
	
	
	
	
	

	(8)
	Low mgmt. gender diversity
	0.48
	0.17
	0.16
	0.08
	0.04
	-0.08
	-0.07
	0.04
	0.38
	
	
	
	
	
	
	
	
	

	(9)
	Upper mgmt. team size (log)
	3.70
	1.19
	0.32
	0.60
	0.34
	-0.01
	-0.02
	0.09
	0.19
	0.10
	
	
	
	
	
	
	
	

	(10)
	Lower mgmt. team size (log)
	5.30
	1.53
	0.41
	0.80
	0.40
	0.00
	0.04
	0.07
	0.06
	0.16
	0.64
	
	
	
	
	
	
	

	(11)
	TMT avg. age
	49.50
	2.78
	0.07
	0.09
	0.09
	-0.06
	-0.08
	0.04
	-0.02
	0.06
	0.03
	0.07
	
	
	
	
	
	

	(12)
	TMT avg. tenure
	10.02
	4.43
	0.10
	0.06
	0.06
	-0.09
	-0.01
	0.16
	0.00
	0.02
	0.16
	0.06
	0.29
	
	
	
	
	

	(13)
	TMT avg. international experience
	0.11
	0.10
	-0.05
	0.02
	-0.05
	0.06
	0.07
	-0.08
	-0.04
	-0.12
	0.04
	0.01
	-0.06
	-0.19
	
	
	
	

	(14)
	TMT avg. education level
	2.67
	0.25
	-0.01
	-0.10
	-0.03
	0.11
	-0.06
	-0.05
	-0.01
	-0.10
	-0.05
	-0.07
	-0.03
	-0.07
	0.06
	
	
	

	(15)
	TMT avg. work experience
	5.23
	1.02
	-0.13
	-0.16
	-0.04
	-0.11
	-0.06
	0.00
	-0.10
	-0.10
	-0.27
	-0.25
	0.15
	0.04
	0.05
	0.19
	
	

	(16)
	Upper mgmt. racial diversity*
	0.18
	0.16
	0.22
	0.24
	0.13
	0.29
	0.08
	0.03
	0.01
	-0.14
	0.24
	0.20
	-0.10
	0.07
	0.03
	0.20
	-0.07
	

	(17)
	Lower mgmt. racial diversity *
	0.31
	0.15
	0.07
	0.13
	0.04
	0.41
	0.00
	-0.01
	-0.06
	-0.05
	0.22
	0.18
	-0.06
	0.02
	-0.09
	0.15
	-0.13
	0.44



|r| > 0.06, p < 0.05 for all correlations. We identified 201 firms from the EEOC database for 795 firm years. Due to missing values for predictors and outcome variables, we were able to include 168 firms for 594 firm years. Of these firms, there are 30 firms in the computer software industry (SIC = 357) and 138 firms in the computer hardware industry (SIC = 737). *We reported the original means (before mean-centering) for upper and lower management racial diversity.

TABLE 4
Random Effects Multilevel Model Predicting Firm Productivity (at time t+1, High Tech sample)


	Variables
	Model 1
	Model 2
	Model 3

	Firm size
	0.51*
	(0.25)
	0.37
	(0.25)
	0.50*
	(0.25)

	Firm age
	0.01
	(0.03)
	0.01
	(0.03)
	0.00
	(0.02)

	California
	-0.43
	(0.36)
	-0.82*
	(0.37)
	-0.61
	(0.36)

	New York
	-1.91*
	(0.80)
	-2.04**
	(0.78)
	-1.78*
	(0.76)

	Texas
	0.00
	(0.65)
	-0.24
	(0.64)
	-0.31
	(0.62)

	Upper mgmt. gender diversity
	1.34*
	(0.62)
	1.15
	(0.62)
	1.10
	(0.60)

	Lower mgmt. gender diversity
	1.11
	(0.68)
	1.45*
	(0.67)
	0.76
	(0.67)

	Upper mgmt. team size
	0.14
	(0.12)
	0.10
	(0.12)
	0.13
	(0.12)

	Lower mgmt. team size
	0.20
	(0.13)
	0.25
	(0.13)
	0.13
	(0.13)

	TMT avg. age
	0.02
	(0.04)
	0.02
	(0.04)
	0.02
	(0.04)

	TMT avg. tenure
	-0.03
	(0.03)
	-0.03
	(0.03)
	-0.02
	(0.03)

	TMT avg. international experience
	-0.29
	(1.15)
	-0.21
	(1.13)
	-0.39
	(1.11)

	TMT avg. education level
	-0.03
	(0.47)
	-0.11
	(0.46)
	-0.05
	(0.45)

	TMT avg. work experience
	-0.07
	(0.14)
	-0.09
	(0.13)
	-0.09
	(0.13)

	Upper mgmt. racial diversity (UMRD)
	
	
	3.17**
	(0.64)
	2.58**
	(0.70)

	Lower mgmt. racial diversity (LMRD)
	
	
	0.35
	(0.87)
	-0.21
	(0.86)

	UMRD2
	
	
	
	
	-2.82
	(3.36)

	UMRD × LMRD
	
	
	
	
	20.23**
	(3.93)

	LMRD2
	
	
	
	
	-11.75*
	(4.58)

	Constant
	-0.34
	(2.63)
	-0.13
	(2.58)
	0.56
	(2.52)

	ICC(1)
	0.66
	0.65
	0.64

	R2
	0.23
	0.27
	0.31

	χ 2
	76.84
	105.88
	141.51

	Model fit (df)
	
	
	29.04(2) **
	64.67(5) **

	Congruence line (UMRD=LMRD)
	
	
	  Test stats    
	Coef.
	SE

	Slope (b1 + b2)
	
	
	
	2.17
	2.36*
	(1.09)

	Curvature (b3 + b4 + b5)
	
	
	
	0.99
	5.66
	(5.73)

	Incongruence line (UMRD = −LMRD)
	
	
	
	
	
	

	Slope (b1 - b2)
	
	
	
	2.46
	2.79*
	(1.13)

	Curvature (b3 - b4 + b5)
	 
	 
	 
	-4.93
	-34.80**
	(7.06)


N = 594 firm-year observations. * p < 0.05, ** p < 0.01; standard errors in parentheses; ICC(1) = Intraclass correlations coefficient (proportion of total variance due to firm membership); four year dummy variables and one 3-digit industry dummy variable were included but not reported.

TABLE 5

Examples of Congruence and Incongruence Effects on Firm Productivity (Fortune 500 Sample)

	UPPER ECHELONS
Upper Management Racial Diversity
	LOWER ECHELONS
Lower Management Racial Diversity

	
	LOW
	HIGH

	LOW
	Quadrant 1 (congruence)

Number of observations: 103
Firm productivity average: 2.85

Example: A financial service company headquartered in Connecticut with low upper and low lower management racial diversity has firm productivity of 4.16, half a SD above average. 
	Quadrant 2 (incongruence)

Number of observations: 137
Firm productivity average: 1.16

Example: A retailer located in Ohio with low upper management racial diversity and high lower management racial diversity has a firm productivity of -3.39, more than 2 SD below average. 



	HIGH
	Quadrant 3 (incongruence)

Number of observations: 68
Firm productivity average: 2.34

Example: A manufacturer in Pennsylvania with high upper management racial diversity and low lower management racial diversity has a firm productivity of 2.24, close to average productivity.


	Quadrant 4 (congruence)

Number of observations: 97
Firm productivity average: 3.45

Example: A consumer product company in New York with high upper and high lower management racial diversity has firm productivity of 4.11, half a SD above average.





Notes.
A subset of the 1,992 firm-year observations in the Fortune 500 sample are used to create the surface plot. Following the guidelines of Shanock et al. (2010) who define congruence as values that are within ½ a standard deviation (SD) from each other, we illustrate the distribution of observations used across the quadrants to create the surface plot in Figure 2.
High level of racial diversity: ½ sd or more above sample average
Low level of racial diversity: ½ sd or more below sample average
Congruence: difference between upper management racial diversity score and lower management racial diversity score is within a radius of 0.027 (upper management racial diversity ± 0.027, or within a range of half a standard deviation of upper management racial diversity).

TABLE 6: Summary Statistics and Correlations (Fortune 500 Sample)
	 
	Variables
	Mean
	S.D.
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)
	(15)
	(16)

	(1)
	Productivity (log)
	2.48
	2.50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(2)
	Firm size (log)
	3.35
	1.14
	-0.12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(3)
	Firm age
	36.23
	18.98
	0.05
	0.26
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(4)
	California (1 = CA HQ)
	0.09
	0.29
	0.06
	-0.03
	-0.11
	
	
	
	
	
	
	
	
	
	
	
	
	

	(5)
	New York (1 = NY HQ)
	0.14
	0.34
	0.08
	0.06
	-0.05
	-0.12
	
	
	
	
	
	
	
	
	
	
	
	

	(6)
	Texas (1 = TX HQ)
	0.11
	0.31
	0.04
	-0.13
	-0.05
	-0.11
	-0.14
	
	
	
	
	
	
	
	
	
	
	

	(7)
	Upper mgmt. gender diversity
	0.35
	0.17
	-0.01
	0.16
	-0.05
	-0.01
	0.18
	-0.19
	
	
	
	
	
	
	
	
	
	

	(8)
	Low mgmt. gender diversity
	0.52
	0.20
	-0.04
	0.15
	-0.22
	0.04
	0.18
	-0.23
	0.63
	
	
	
	
	
	
	
	
	

	(9)
	Upper mgmt. team size (log)
	5.28
	1.33
	0.06
	0.32
	0.16
	-0.02
	0.13
	-0.12
	0.32
	0.09
	
	
	
	
	
	
	
	

	(10)
	Lower mgmt. team size (log)
	8.18
	1.36
	-0.01
	0.63
	0.22
	-0.06
	0.09
	-0.06
	0.10
	0.13
	0.32
	
	
	
	
	
	
	

	(11)
	TMT avg. age
	62.11
	3.85
	0.05
	0.13
	0.18
	-0.10
	0.09
	0.05
	-0.06
	-0.08
	0.07
	0.12
	
	
	
	
	
	

	(12)
	TMT avg. tenure
	5.33
	1.85
	0.15
	0.07
	0.16
	-0.01
	-0.08
	-0.02
	0.00
	0.01
	0.02
	0.07
	0.29
	
	
	
	
	

	(13)
	TMT avg. international experience
	0.15
	0.24
	0.01
	0.02
	0.02
	0.00
	0.04
	-0.02
	-0.03
	-0.03
	-0.01
	-0.05
	-0.03
	-0.07
	
	
	
	

	(14)
	TMT avg. education level
	2.79
	0.52
	0.05
	-0.02
	0.05
	0.03
	0.02
	-0.01
	0.03
	-0.01
	0.04
	-0.01
	-0.03
	-0.05
	-0.05
	
	
	

	(15)
	TMT avg. work experience
	5.49
	1.13
	0.03
	-0.20
	0.14
	-0.07
	-0.05
	-0.03
	-0.02
	-0.10
	-0.01
	-0.12
	0.02
	0.15
	-0.03
	0.03
	
	

	(16)
	Upper mgmt. racial diversity *
	0.17
	0.11
	0.15
	0.16
	0.05
	0.19
	0.06
	-0.11
	0.28
	0.13
	0.23
	0.03
	-0.11
	-0.07
	0.03
	0.08
	-0.06
	

	(17)
	Lower mgmt. racial diversity *
	0.30
	0.12
	-0.01
	0.24
	-0.13
	0.24
	0.15
	0.03
	0.21
	0.31
	0.11
	0.30
	-0.07
	-0.02
	-0.02
	-0.01
	-0.11
	0.43



|r| > 0.02, p < 0.05 for all correlations. We identified 434 Fortune 500 firms from the EEOC database for 2,094 firm years. Due to missing values for predictors and outcome variables, we were able to include 417 firms for 1,992 firm years. * We reported the original means (before mean-centering) for upper and lower management racial diversity.

TABLE 7
Random Effects Multilevel Model Predicting Firm Productivity (at time t+1, Fortune 500 sample)
	Variables
	Model 1
	Model 2
	Model 3

	Firm size
	-0.29**
	(0.10)
	-0.34**
	(0.10)
	-0.29**
	(0.10)

	Firm age
	0.00
	(0.01)
	0.00
	(0.01)
	0.00
	(0.01)

	California
	0.79**
	(0.30)
	0.60*
	(0.30)
	0.58
	(0.30)

	New York
	0.81**
	(0.25)
	0.80**
	(0.25)
	0.80**
	(0.25)

	Texas
	0.08
	(0.29)
	0.16
	(0.29)
	0.18
	(0.29)

	Upper mgmt. gender diversity
	0.10
	(0.51)
	-0.31
	(0.51)
	-0.35
	(0.51)

	Lower mgmt. gender diversity
	-0.49
	(0.57)
	-0.51
	(0.57)
	-0.41
	(0.57)

	Upper mgmt. team size
	0.03
	(0.06)
	-0.04
	(0.06)
	-0.08
	(0.06)

	Lower mgmt. team size
	0.12
	(0.08)
	0.20*
	(0.08)
	0.13
	(0.08)

	TMT avg. age
	-0.02
	(0.02)
	-0.01
	(0.02)
	-0.01
	(0.02)

	TMT avg. tenure
	0.16**
	(0.04)
	0.18**
	(0.04)
	0.17**
	(0.04)

	TMT avg. international experience
	0.10
	(0.20)
	0.06
	(0.20)
	0.06
	(0.20)

	TMT avg. education level
	-0.04
	(0.09)
	-0.06
	(0.09)
	-0.06
	(0.09)

	TMT avg. work experience
	-0.08
	(0.08)
	-0.06
	(0.07)
	-0.07
	(0.07)

	Upper mgmt. racial diversity (UMRD)
	
	
	4.58**
	(0.67)
	4.69**
	(0.73)

	Lower mgmt. racial diversity (LMRD)
	
	
	-1.06
	(0.78)
	-0.78
	(0.79)

	UMRD2
	
	
	
	
	-10.27**
	(3.80)

	UMRD × LMRD
	
	
	
	
	19.55**
	(5.17)

	LMRD2
	
	
	
	
	-10.39*
	(4.37)

	Constant
	4.17*
	(1.716)
	3.59*
	(1.692)
	4.22*
	(1.70)

	ICC(1)
	0.38
	0.37
	0.36

	R2
	0.14
	0.17
	0.18

	χ 2
	199.73
	254.78
	275.43

	Model fit (df)
	
	
	55.05(2) **
	75.70(5) **

	Congruence line (UMRD=LMRD)
	
	
	Test stats
	Coef.
	SE

	Slope (b1 + b2)
	
	
	
	4.25
	3.91**
	(0.92)

	Curvature (b3 + b4 + b5)
	
	
	
	-0.20
	-1.12
	(5.69)

	Incongruence line (UMRD = −LMRD)
	
	
	
	
	
	

	Slope (b1 - b2)
	
	
	
	4.50
	5.46**
	(1.21)

	Curvature (b3 - b4 + b5)
	 
	 
	 
	-5.39
	-40.21**
	(7.46)



N = 1,992 firm-year observations. * p < 0.05, ** p < 0.01; standard errors in parentheses; ICC (1) = Intraclass correlations coefficient (proportion of total variance due to firm membership); four year dummy variables and eight 1-digit industry dummy variables were included but not reported.

FIGURE 1 (High Tech Sample)
Log Transformed Firm Productivity (time t+1) as Predicted by
Upper Management Racial Diversity-Lower Management Racial Diversity (In)Congruence

 [image: ]Firm productivity
Congruence              line
Incongruence              line
Lower management racial diversity
Upper management racial diversity



FIGURE 2 (Fortune 500 Sample)
Log Transformed Firm Productivity (time t+1) as Predicted by
Upper Management Racial Diversity-Lower Management Racial Diversity (In)Congruence
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APPENDIX A

Racial Representation

	High Tech sample
	 
	 
	 
	 
	 

	
	
	
	
	

	Upper Management
	White
	Black
	Hispanic
	Asian
	Native American

	Level percentage
	87.00%
	1.30%
	2.20%
	9.00%
	0.50%

	
	
	
	
	
	

	Lower Management 
	
	
	
	

	Level percentage
	78.00%
	1.90%
	4.30%
	15.00%
	0.80%

	

Fortune 500 sample
	 
	 
	 
	 
	 

	
	
	
	
	

	Upper Management 
	White
	Black
	Hispanic
	Asian
	Native American

	Level percentage
	90.00%
	3.00%
	2.90%
	3.80%
	0.30%

	
	
	
	
	
	

	Lower Management 
	
	
	
	

	Level percentage
	81.00%
	6.00%
	7.30%
	5.07%
	0.63%
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