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Abstract

Age heterogeneity in Western workforces is increasing, generating potential informa-

tional benefits as well as harmful age-based social categorizations. When can firms

benefit from age heterogeneity? Building on the categorization-elaboration model,

we propose the average age distance between employees as a fundamental contin-

gency. Using a longitudinal archival sample of 3,336 Belgian firms (2012–2015), we

find that firms with a high level of age heterogeneity are less productive when

employees' average distance is great (Study 1). Through an online experiment with

260 US participants, we show that employees in age-heterogeneous workforces are

less willing to engage in inter-age cooperative contact and knowledge exchange

under a great level of average age distance (Study 2). Our findings support that great

distances foster age-based social categorizations that undermine the productive

information elaborations between employees of different ages. This broadens our

knowledge on the implications of workforce age diversity and helps organizations

understand when they can(not) reap the productivity benefits of their age-diverse

workforce. Moreover, this study's theory and implications are relevant to other types

of diversity for which both heterogeneity and distance are meaningful constructs.

We also discuss the practical implications of this study.
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1 INTRODUCTION

The demographic trend of the aging population in most developed

countries (OECD, 2008; PRP, 2015) inevitably affects firms' age distri-

butions. As the share of older workers increases, the general age com-

position is evolving from an age pyramid structure to a rectangular age

distribution with equal representation of younger, mid-aged, and older

employees. Thus, the levels of age heterogeneity in organizations—

that is, the extent to which workforces are characterized by an equal

distribution of all age groups—are historically high and still on the rise

(De Meulenaere, Boone, & Buyl, 2016; Kunze, Boehm, & Bruch, 2011,

2013; Wegge, Roth, Neubach, Schmidt, & Kanfer, 2008). Never before

have people of so many different ages been interacting in the

workspace, all with their unique knowledge, experience and values

(King & Bryant, 2017; Parry & Urwin, 2011).

This age heterogeneity has the potential to spur employee crea-

tivity and efficiency and, therefore, workforce performance through

information-elaboration processes involving exchange of unique age-

specific knowledge, skills, and perspectives (De Meulenaere et al.,

2016; Horwitz & Horwitz, 2007; Van Knippenberg, De Dreu, &

Homan, 2004; Williams & O'Reilly, 1998). At the same time, social cat-

egorization processes can occur that increase age-based subgrouping,

leading to reduced inter-age relations and hampered workforce pro-

ductivity (Kunze et al., 2013; Tajfel & Turner, 1979). Currently, the

existing research does not convincingly answer when workforce age

heterogeneity generates a net positive effect on employee and firm
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performance. Previous studies so far mostly considered the negative

perspective of age diversity (e.g., Kunze et al., 2011; Leonard,

Levine, & Joshi, 2004; Timmerman, 2000) and, at best, considered

moderators that can keep the harmful consequences in check (Kunze

et al., 2013). As the positive effects are rarely addressed in empirical

research (Boehm & Kunze, 2015), more and more scholars have

encouraged research on contingencies enabling firms to reap the ben-

efits of age diversity (e.g., Boehm & Dwertmann, 2015; Burmeister,

van der Heijden, Yang, & Deller, 2018; Jungmann, Wegge,

Liebermann, Ries, & Schmidt, 2020; Li, Chu, Lam, & Liao, 2011).

In this study, we address this research need by building on the

categorization-elaboration model (Van Knippenberg et al., 2004), which

proposes that the social categorization and information-elaboration

effects of age heterogeneity do not occur in isolation but mutually inter-

act. Following this reasoning, we introduce age distance—that is, the

average distance between all employees' ages within a firm—as a funda-

mental moderator in the effect of workforce age heterogeneity on

employee inter-age behaviors and firm performance. It reflects how far

apart employees in age-heterogeneous workforces are on average

(Bezrukova, Jehn, Zanutto, & Thatcher, 2009), affecting both the

information-elaboration and social categorization processes associated

with workforce age heterogeneity. More specifically, a greater distance

between employees in an age-heterogeneous workforce (e.g., an age-

heterogeneous workforce with employees aged 20–60 years versus one

with members aged 30–40 years) goes along with a wider assortment of

information, knowledge, and experiences and thus enlarges the potential

for productive information elaborations. However, when age distances

in age-diverse workforces become too large, this also makes age differ-

ences more salient (Bezrukova et al., 2009; Pelled, 1996), fostering age-

based categorizations and harming inter-age relations. Thus, using the

categorization-elaboration model (Van Knippenberg et al., 2004), we

propose that workforce age heterogeneity can positively impact

employees' inter-age behaviors and firm performance as long as the

average age distance between employees is not too extensive.

To examine the interplay between workforce age heterogeneity and

age distance, we performed two subsequent and complementary studies.

Using a representative and longitudinal archival sample of 3,336 Belgian

firms (2012–2015), we first investigate the interaction between work-

force age heterogeneity and employees' average age distance in

predicting workforce labor productivity (Study 1). For a refined testing of

our theoretical argument, we executed an online experiment with 260 US

participants, focusing on two important indicators of age-based social cat-

egorization and information-elaboration effects as outcomes: employees'

inter-age cooperative contact and knowledge exchange (Study 2).

Our theory and findings contribute to the literature in many ways. It

extends the age diversity literature by examining when age diversity ben-

efits workforce productivity, as opposed to the traditional focus of

scholars studying how the negative effects can be tempered (Kunze

et al., 2011, 2013; Van Knippenberg et al., 2004). We do so by studying

the impact of age heterogeneity and examining employees' age distance

as a key moderator. Both distributional features simultaneously shape

the social landscape of age-diverse workforces (De Meulenaere et al.,

2016; Harrison & Klein, 2007), but their collective impact on firm

performance has been systematically neglected in previous research

(Gonzalez, 2016; Rupert, Blomme, Dragt, & Jehn, 2016). This study also

contributes by providing support for the categorization-elaboration

model of diversity (Van Knippenberg et al., 2004), which was designed

precisely to emphasize that the net effect of workforce diversity results

from an interplay between beneficial informational and harmful categori-

zation effects (Lee & Kim, 2020). Our finding that age distance under-

mines the potential positive benefits of age heterogeneity should not

only bring theoretical clarification to the field of age diversity research

but also provide firms with better knowledge if and when the mix of

young and old within their workforce can improve their firm

productivity.

2 THEORY AND HYPOTHESES

DEVELOPMENT

2.1 Implications of workforce age diversity

Research on workforce demographic diversity in general

(Harrison & Klein, 2007; Williams & O'Reilly, 1998) and age diversity

in particular (De Meulenaere et al., 2016; Kunze et al., 2013; Wegge

et al., 2008) has conceptualized that age heterogeneity can affect

employee behaviors and workforce performance both positively and

negatively. Positively through the exchange of the rich pool of age-

based perspectives, experiences, and competencies—the informa-

tion/decision making perspective (Horwitz & Horwitz, 2007), nega-

tively through age-based subgrouping processes that stimulate age-

based stereotyping, discrimination, and reduced workforce

cohesion—the social categorization perspective (Byrne, 1971; Hogg &

Terry, 2000).

Whereas previous research (e.g., De Meulenaere et al., 2016;

Kunze et al., 2013; Wegge et al., 2008) has typically treated these

positive and negative effects as independent, in this article, we follow

the categorization-elaboration model (Van Knippenberg et al., 2004)

to integrate them into one coherent model. More specifically, as the

age-based categorizations lead to firm members being cut off from

the valuable resources (e.g., knowledge and other task-relevant

resources) held by coworkers of other ages (Carton & Cummings,

2012; Meyer, Shemla, Li, & Wegge, 2015), this undermines the inter-

age elaboration of relevant information and perspectives. These pro-

cesses ultimately hamper firms in reaping the productivity-enhancing

informational benefits of workforce age heterogeneity (Lee & Kim,

2020). In what follows, we theoretically explain how employees' aver-

age age distance influences these effects.

2.2 The role of age distance

From the information/decision-making perspective (Horwitz &

Horwitz, 2007; Williams & O'Reilly, 1998), it can be derived that a

greater age distance brings more potential benefits of age heteroge-

neity. The wider the distance between employees of different ages,
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the wider the assortment of valuable knowledge, experiences, net-

works, and skills. Consider two firms that both have their employees

evenly distributed over 10 different age groups, one in which

employees' ages range from 20 to 60, while the ages in the second

firm range from 30 to 40 years old. While the degree of age hetero-

geneity is the same in both firms, they differ in how far apart the age

groups are from one another. The first acquires knowledge from

recently graduated young individuals with advanced and timely tech-

nological skills as well as from older employees who have accumu-

lated in-depth knowledge and firm-specific problem-solving skills

over their career (De Meulenaere et al., 2016; Parry & Urwin, 2011).

In contrast, the second firm has relatively similar levels of age-based

experience and types of knowledge, offering less diverse knowledge

and experience to the firm. The potential for information elabora-

tions leading to valuable outcomes like knowledge synergies, creativ-

ity and more efficient decision-making is, thus, higher in firms with

greater average age distance compared with those with a small age

distance, as the former have a richer pool of viewpoints and skills

(Harrison & Klein, 2007).

However, building on the categorization-elaboration model (Van

Knippenberg et al., 2004), we argue that this greater potential for

informational benefits may not be realized, precisely because of the

age distance. The greater the employees' age distance, the more likely

employees are confronted with substantial age gaps between groups

of colleagues, and the more salient age differences between firm

members become. Theses age differences strengthen the identifica-

tion of employees with similar coworkers and their alienation toward

“the others” who are assumed to have different or even conflicting

values, beliefs, and opinions and are considered less trustworthy

(Carton & Cummings, 2012; De Meulenaere et al., 2016; Gibson &

Vermeulen, 2003). Hence, the greater the distance, the more

employees may feel psychologically distant toward coworkers of

other ages, reducing their knowledge-related interactions. If age-

heterogeneous employees are very distant from one another, this may

also lower their formal and informal communication due to low levels

of shared and implicit understanding in the form of norms, work-

related jargon, and rules about appropriate judgments (Weber &

Camerer, 2003). This further complicates positive inter-age interac-

tions and the exchange of relevant information and knowledge within

a workforce (Bezrukova et al., 2009; Zanutto, Bezrukova, & Jehn,

2011). Finally, great age distances also reinforce the widely held age

stereotypes toward the oldest and youngest employees, setting the

stage for age-based discrimination within the workforce (Posthuma &

Campion, 2009). As multiple studies have shown that age discrimina-

tion lowers individuals' commitment to organizational goals (Snape &

Redman, 2003), increases employees' job withdrawal (Griffin, Bayl-

Smith, & Hesketh, 2016), and creates tensions in the workplace

(Redman & Snape, 2006), it follows naturally that it also hinders the

productive information-elaboration processes between employees of

different ages (Kunze et al., 2011, 2013).

In sum, the perceived gap between “us” and “them” widens with

the distance between age-heterogeneous employees (Bezrukova

et al., 2009), reinforcing the in-group versus out-group dynamics that

disrupt valuable inter-age behaviors and attitudes like interaction,

cohesion, trust, and cooperation. According to the categorization-

elaboration model, such harmed inter-age relations undermine the

effective elaboration of age-specific information and, in turn, jeopar-

dize the realization of the potential performance benefits of age het-

erogeneity (Van Knippenberg et al., 2004). In contrast, under smaller

average age distance, age gaps and extreme age differences are less

likely, reducing the formation of age-based subgroups that foster

social categorization processes and undermine the elaboration of

information. Therefore, we hypothesize:

Hypothesis 1 The impact of workforce age heterogeneity on firm-level

labor productivity is negatively moderated by employees' average

age distance, such that workforce age heterogeneity is less (more)

likely to improve workforce labor productivity under great

(vs. small) average age distance.

3 STUDY 1

3.1 Data study 1

We constructed a linked employer–employee database by collecting

data from two different sources in Belgium. First, from SDWorx Bel-

gium, a payroll and HR consultancy company, we received employee-

level information regarding ages and other demographics (e.g., gender)

for a wide range of private Belgian organizations. The original data-

base included individual information about more than two-and-a-half

million employees from 38,035 firms over four consecutive years

(2012–2015). This enabled us to calculate age heterogeneity and the

average age distance for each firm in the database. To avoid bias in

diversity calculations (Biemann & Kearney, 2010) and in line with

other age diversity studies (De Meulenaere et al., 2016; Grund &

Westergaard-Nielsen, 2008), we included firms that employed at least

20 people, resulting in a sample of 5,943 firms.

Second, from BEL-first, a publicly available administrative data

warehouse that records the financial reports of all registered Belgian

firms, we collected additional firm-level information, for example on

firms' labor productivity, our outcome variable. This database com-

prised information on more than 16,000 firms with at least

20 employees between 2012 and 2015.

We included firm observations only when they were involved in

both data sources, resulting in a final sample of 3,336 firms

(2012–2015), which roughly represent 15% of the actual Belgian pop-

ulation of private firms with more than 20 employees. To check if the

exclusion of firms is random, we compared the key organizational

characteristics between our sample of firms and the population of pri-

vate firms with more than 20 employees. Results (see Online Supple-

ment [OS] 1) show that the two samples are highly similar regarding

the average firm age and profits as well as the distribution over four

broad industry categories (service, production, retail and wholesale,

and the agrarian sector), with only a slight difference in the average

firm size. Thus, we can conclude that our sample of firms is as good as
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random and that we have a fairly representative dataset of Belgian

firms.

3.2 Measures study 1

3.2.1 Labor productivity

We measured labor productivity as the gross added value of the

firm—defined as the total revenues of the firm without subsidies and

costs of products and services—divided by the number of employees

(De Meulenaere et al., 2016; Grund & Westergaard-Nielsen, 2008).

We took the logarithm of this variable because it was extremely

skewed to the right. Note that we found similar results when we repli-

cated our analyses with the untransformed version of labor productiv-

ity, using the negative binomial regression technique that accounts for

the skewness of the measure (see OS 2).

3.2.2 Workforce age heterogeneity

We followed Harrison and Klein (2007) and others (e.g., De

Meulenaere et al., 2016; Ferrero-Ferrero, Fernández-Izquierdo, &

Muñoz-Torres, 2015) and operationalized age heterogeneity by Blau's

heterogeneity index of all employees' ages within each firm, calculated

as Blau=1−
PC

1πi
2 . C stands for the number of age categories to which

employees can belong. We made an age category for each age between

15 and 64. Minimum age heterogeneity (Blau equals 0) occurs when all

employees belong to the same age category. At maximum, Blau equals

0.98 (i.e., 1–1/C, with C = 50 in our study), meaning that workforce

members are evenly distributed over all 50 different age categories.

3.2.3 Age distance

We calculated the standard deviation (SD) of ages within the work-

force because profound methodologic research on the characteristics

of this measure (e.g., Roberson, Sturman, & Simons, 2007) has shown

that it is particularly sensitive to the distance between unit members.

Given that employees' ages can range from 15 to 64 years in our sam-

ple of firms, the maximum possible SD in our sample is 24.5

[(64–15)/2] (Harrison & Klein, 2007; Roberson et al., 2007). This value

occurs when half of the firm members have the minimum age

(i.e., 15 years in our sample) and the other half the highest age

(64 years). SD thus indicates the degree to which extreme age differ-

ences and age gaps are present in the workforce. For this reason, it

has been widely used as a measure of age separation, a particular

distance-based conceptualization of age diversity (e.g., Harrison &

Klein, 2007; Kunze et al., 2011, 2013). Given that the present study

aims to address whether and how workforce age heterogeneity

affects firm performance differently depending on whether (or not)

large age gaps between the represented ages occur, we consider the

SD highly appropriate for our conceptualization of age distance.

3.2.4 Controls

We control for several factors that may determine labor productivity

and/or the effects of age diversity. First, we controlled for firm size,

measured as the number of employees, as large firms may experience

the effects of diversity more intensely or may have more resources to

deal with the issues of age diversity (Boehm, Kunze, & Bruch, 2014b;

De Meulenaere et al., 2016). Second, we added firm age as control

because older firms are more likely to be age-diverse and because the

age of the firm is related to the productivity level—that is, young firms

largely have steeper increases but lower levels of productivity than older

firms (De Kok, Brouwer, & Fris, 2005). Third, we controlled for the capi-

tal intensity (in terms of the fixed assets per employee), the share of

white-collar workers, and the knowledge intensity of firms (measured as

the share of employees with a bachelor or masters' degree). These fac-

tors all reflect the type of jobs that employees perform, which may influ-

ence how relevant the informational benefits of age diversity are to

workforce productivity (Backes-Gellner & Veen, 2013). Fourth, as Bel-

gium, our study context, is divided into three main regions with different

legislation and cultures, we took into account the three region dummies

(Flemish, Brussels, and Wallon region). Fifth, we followed previous age

diversity studies (e.g., Wegge et al., 2008) and included the share of

male employees. Further, as the frequency and intensity of the interac-

tions between employees may depend on their presence in the firm

(i.e., Lepak & Snell, 1999), we controlled for the share of part-time

workers. Finally, we controlled for the year of observation (2012–2015)

and the industry of the firm, by distinguishing between four main indus-

try dummies: the primary (agrarian) sector, the secondary (production)

sector, the tertiary sector (commercial services) and the quaternary sec-

tor (non-commercial sector).

3.3 Data analysis approach study 1

As our data comprises repeated measures over time, we used a panel

regression design (“xtreg” in STATA) to determine the role of age dis-

tance in the workforce age heterogeneity–labor productivity link, with

robust standard errors clustered per firm. We preferred a random

effects above a fixed effects design because we are theoretically inter-

ested in the between-firm rather than the within-firm effects of work-

force age heterogeneity (Bell & Jones, 2015). Also, our unbalanced

panel dataset (i.e., only 46% of our firms is represented in each of the

four observation years) complicates testing for within-firm effects. Sev-

eral statistical tests provided strong support for our random effects

design. First, Intraclass Correlation Coefficient (ICC) estimates indicate

that there is very low variability in age heterogeneity at the within-firm

level over the observation years (ICC1 = .98). The non-significant

Bartlett's test for equal variances (Chi2 = 2.73; p = .436) indicates that

there is much more between-firm variability than within-firm variability.

Finally, the Hausman test revealed a negative value for Chi2 (−306.96),

indicating that a fixed-effects approach would not be appropriate for

our data. In addition to our random effects regressions, we also ran our

analyses with the maximum-likelihood technique (see OS 3). This
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enabled us to confirm the robustness of our results and to perform the

likelihood ratio (LR) test, which offers us a valuable statistical test for

each model's fit (Nakagawa & Schielzeth, 2013).

3.4 Results study 1

Table 1 illustrates the mean, standard deviation, and the pairwise cor-

relations between all variables used in the analyses. Table 2 presents

the coefficients resulting from our random effects regression analyses.

We mean-centered the variables, which is particularly important for

the variables that are included in our interaction (i.e., age distance and

age heterogeneity) to avoid unnecessary multicollinearity between

the product of the variables.

Model 1 reveals that firm size (B = .04; p = .001), firm age (B = .04;

p = .001), capital intensity (B = .08; p < .001), knowledge intensity (B =

.07; p < .001), the share of white-collar workers (B = .60; p < .001), and

the share of men (B = .17; p = .001) positively relate to labor productiv-

ity. The share of part-time workers is negatively associated with labor

productivity (B = −.29; p < .001). Model 2 indicates that employees'

average age distance is negatively associated with labor productivity,

however the effect size is small and only significant at the .10 level (B

= −.01; p = .061). In Model 3, we tested for the first-order effect of

age heterogeneity and found that it was positively associated with

labor productivity (B = 1.10; p = .033). This is in line with previous the-

ory (Harrison & Klein, 2007) and findings (De Meulenaere et al., 2016;

Ferrero-Ferrero et al., 2015) on the differential effects of different

diversity types, claiming that diversity as heterogeneity is considered

the type of diversity with most potential to induce positive effects.

Finally, and most importantly, Model 4 analyzed how employees'

average age distance moderates the impact of workforce age heterogene-

ity. Our results are in line with Hypothesis 1, showing a negative and sig-

nificant interaction coefficient (B = −.38; p = .003), implying that the

positive impact of age heterogeneity on labor productivity reduced as

employees' age distance increased. Figure 1 illustrates the interaction.

For a meaningful interpretation of the interaction, we performed

a post hoc simple slopes analysis. Table 3 shows the effects of age

heterogeneity for different conditional values of age distance

between 2 and 16 (i.e., the full range of age distance values in our

data). It reveals that when age heterogeneity increases by 1%, labor

productivity increases by 3.48% when the average age distance is

2, but only by 1.97% when the distance is 6, and by 1.21% for a dis-

tance of 8. For high values of age distance and, more specifically, for

values greater than 8.40, the impact of age heterogeneity failed to be

significant at the .05 level. This means that age heterogeneity is posi-

tively related to firm performance only in firms in which the average

distance between employees' ages is not too excessive.

3.5 Robustness analyses

We ran several robustness checks of our findings and report the regres-

sion coefficients for the interaction effect between age distance and age

heterogeneity in the Online Supplement (see OS 4). First, we checked

for potential reversed causality by controlling for firms' labor productivity

level in the previous year and for firms' growth in their level of labor pro-

ductivity compared to last year. As the parameter estimates reveal a simi-

lar pattern of findings as in our baseline analyses, this is a reassuring

indication that there is no reversed causality bias in our findings.

Second, we did not take the average age as a control in our baseline

analyses as we would not capture the pure effect of an age-

heterogeneous workforce anymore (the older employees in highly age-

diverse workforces would be taken into account to a lower degree). But

there are many reasons to assume that the underlying social categorization

and information-elaboration processes associated with age distance and

age heterogeneity unfold differently when the pool of employees consists

of mainly older or younger employees. For example, age differences may

become more salient as the share of older workers grows (i.e., ageist ste-

reotypes and age bias have been found particularly strong toward older

people). Therefore we checked if our findings were robust by including

the average age of the workforce as control, which was the case.

Third, we observe a strong correlation between age heterogene-

ity and firm size (corr = .71, see Table 1). This can be logically

explained as firms with fewer employees have lower chances to have

all age groups represented (e.g., a firm with 20 employees can have

maximally 20 different ages represented). Whereas Biemann and

Kearney (2010) have suggested the use of a size-corrected measure

of heterogeneity, we consciously chose not to do so as we wanted to

examine whether the variance in firms' levels of labor productivity can

be explained by the extent to which they have all ages equally repre-

sented. Nevertheless, we did test whether our findings were robust

without firm size as control as well as by using the size-corrected

measures of age heterogeneity and age distance, which was the case,

making us confident that our findings are not biased by our conceptu-

alization of age heterogeneity.

3.6 Discussion study 1

Study 1 shows that workforce age heterogeneity positively affects work-

force labor productivity but less so with increasing age distance. The posi-

tive impact disappeared for large values of age distance. This finding

supports our expectation that workforce age heterogeneity can only stim-

ulate the exchange of age-based informational resources (knowledge,

experiences, skills) if the relations between employees of different ages

are not harmed, which is more likely to happen in age-heterogeneous

firms with great age distances (i.e., gaps or extreme age differences)

between employees. As the data used for Study 1 did not allow us to

measure and to test for these underlying informational and social-

categorization effects, we conducted a vignette experiment in Study 2.

4 STUDY 2

In Study 2, we examine the interplay between workforce age hetero-

geneity and the average age distance in predicting two indicators of
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age-based social categorization and information-elaboration effects

on the individual level: inter-age cooperative contact and inter-age

knowledge exchange. Following our theorizing findings in Study 1, we

expect that age heterogeneity and distance will negatively influence

one another in their impact on both outcomes.

Inter-age cooperative contact refers to the positive, face-to-face

interactions between employees of different ages, for example, by

having conversations about work-related or private matters or by eat-

ing lunch together (King & Bryant, 2017; Pettigrew & Tropp, 2008). In

theory, inter-age contact can only arise in age-heterogeneous work-

forces and not in age-homogeneous workforces, as people can

interact with colleagues of other ages only if they are present in the

firm. Hence, we expect a positive baseline effect of workforce age

heterogeneity on employees' inter-age cooperative contact. As a

result, when increasing levels of age heterogeneity do not augment

the frequency of inter-age cooperative contact, this indicates dam-

aged relations between employees of different ages and, thus, the

occurrence of harmful age-based social categorization effects. More

specifically, research on intergroup contact (Pettigrew & Tropp,

2008) suggests that the lack of such cooperative contact between

age groups hinders employees from getting to learn members of

out-groups and to empathize with them, which keeps age-based

TABLE 2 The interplay of workforce

age heterogeneity and average age

distance in predicting labor productivity

Model 1 Model 2 Model 3 Model 4

B (SE) B (SE) B (SE) B (SE)

Predictor (z; p) (z; p) (z; p) (z; p)

Intercept 0.02 (0.02)

(1.36; .174)

0.02 (0.02)

(1.36; .174)

0.02 (0.02)

(1.37; .170)

0.03 (0.02)

(1.59; .113)

Firm size 0.04 (0.01)

(3.24; .001)

0.04 (0.01)

(3.25; .001)

0.02 (0.01)

(1.29; .198)

0.03 (0.01)

(1.77; .076)

Firm age 0.04 (0.01)

(3.46; .001)

0.05 (0.01)

(3.62; .000)

0.05 (0.01)

(3.53; .000)

0.04 (0.01)

(3.43; .001)

Capital intensity 0.08 (0.01)

(14.69; .000)

0.08 (0.01)

(14.73; .000)

0.08 (0.01)

(14.71; .000)

0.08 (0.01)

(14.61; .000)

Knowledge intensity 0.07 (0.02)

(4.19; .000)

0.06 (0.02)

(4.07; .000)

0.06 (0.02)

(4.09; .000)

0.06 (0.02)

(4.07; .000)

Brussels region 0.03 (0.04)

(0.79; .431)

0.03 (0.04)

(0.75; .451)

0.03 (0.04)

(0.78; .436)

0.03 (0.04)

(0.77; .441)

Walloon region −0.08 (0.02)

(−3.83; .000)

−0.08 (0.02)

(−3.88; .000)

−0.08 (0.02)

(−3.94; .000)

−0.09 (0.02)

(−3.97; .000)

Primary sector −0.06 (0.08)

(−0.77; .441)

−0.07 (0.08)

(−.80; .426)

−0.07 (0.08)

(−0.80; .425)

0.06 (0.08)

(−0.71; .479)

Tertiary sector −0.07 (0.02)

(−3.17; .002)

−0.07 (0.02)

(−3.18; .001)

−0.06 (0.02)

(−3.15; .002)

−0.06 (0.02)

(−3.10; .002)

Quaternary sector −0.26 (0.06)

(−4.49; .000)

−0.26 (0.06)

(−4.42; .000)

−0.26 (0.06)

(−4.47; .000)

−0.26 (0.06)

(−4.37; .000)

White collars (%) 0.60 (0.03)

(18.61; .000)

0.60 (0.03)

(18.14; .000)

0.60 (0.03)

(18.13; .000)

0.60 (0.03)

(18.11; .000)

Gender (% men) 0.17 (0.05)

(3.37; .001)

0.17 (0.05)

(3.39; .001)

0.17 (0.05)

(3.44; .001)

0.17 (0.05)

(3.53; .000)

Part time (%) −0.29 (0.06)

(−4.69; .000)

−0.28 (0.06)

(−4.51; .000)

−0.28 (0.06)

(−4.51; .000)

−0.28 (0.06)

(−4.50; .000)

Age distance −0.01 (0.00)

(−1.87; .061)

−0.01 (0.00)

(−2.72; .006)

−0.01 (0.00)

(−3.26; .001)

Age heterogeneity 1.10 (0.52)

(2.14; .033)

0.53 (0.55)

(0.96; .335)

Age heterogeneity × age distance −0.38 (0.13)

(−3.00; .003)

Chi2 1,046.82 1,052.79 1,057.68 1,067.22

LR test (model compared to) 3.97 (1) 5.12 (2) 14.46 (2)

9.35 (3)

Note: Dependent variable: logarithm of labor productivity. Source data of SDWorx Belgium, an HR con-

sultancy firm with expertise in HR, payroll, and tax and legal activities; financial data from annual reports

retrieved from BEL-first. Robust standard errors, clustered for firm ID, are in parentheses. t-Statistics and

precise p-values are also in parentheses. Significant results are in bold. All variables are mean-centered to

avoid multicollinearity. Observation years are controlled for. n = 3,336.
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prejudices on the out-group prevailing (King & Bryant, 2017). Build-

ing on our prior theorizing, age heterogeneity will be less likely to

engender more inter-age cooperative contacts under great average

age distance than under small distance, as great distance encourages

age-heterogeneous employees to cluster themselves in age-based

subgroups that are reluctant to interact with one another. In con-

trast, increasing levels of age heterogeneity may well augment the

frequency of inter-age cooperative contact if the average age dis-

tance remains small, as the formation of age-based categorizations

is less likely in a setting in which age distances between employees

are small on average:

Hypothesis 2 Workforce age heterogeneity is less (more) likely to

increase inter-age cooperative contact if employees' age distance

is great (versus small).

Inter-age knowledge exchange refers to the processes in which

employees of different ages exchange knowledge, experiences, and

information with one another (Burmeister et al., 2018; Gerpott,

Lehmann-Willenbrock, & Voelpel, 2017). Building on the categorization-

elaboration model we assume that the exchange of age-unique informa-

tion is the critical process through which the benefits of workforce age

heterogeneity can be realized (Burmeister et al., 2018; Van Knippenberg

et al., 2004). We expect a positive baseline effect of workforce age

heterogeneity on the frequency of employees' inter-age knowledge

exchange because interactions between employees of different ages are

theoretically possible only in age-heterogeneous and not in age-

homogenous firms. The greater workforce age heterogeneity, the more

potential for valuable inter-age knowledge exchanges. However, as pre-

viously theorized, we expect that the exchange of information between

employees of different ages is jeopardized by the age distance between

these individuals. As increasing age heterogeneity is less likely to aug-

ment the frequency of inter-age interactions if employees' age distance

is great (see Hypothesis 2), it follows that the positive effect of age het-

erogeneity on the inter-age exchange of valuable informational

resources will be less likely to be realized under great distance:

Hypothesis 3 Age heterogeneity is less (more) likely to trigger inter-age

knowledge exchange if employees' age distance is great (vs. small).

4.1 Methods study 2

4.1.1 Sample and procedure

We conducted a two-by-two (2 × 2) factor, between-subjects experi-

mental design, manipulating workforce age heterogeneity (high/low)
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F IGURE 1 The impact of workforce

age heterogeneity on workforce labor

productivity (log) for different values of

employees' average age distance in

the firm

TABLE 3 Simple slopes of the effect

of age heterogeneity on labor

productivity for different values of

employees' average age distance

Age distance BAgeHeterogeneity SE z p > |z| 95% Conf. Interval

2 3.48 0.96 3.63 .000 1.60 5.37

4 2.73 0.76 3.59 .000 1.24 4.22

6 1.97 0.60 3.27 .001 0.79 3.15

8 1.21 0.52 2.32 .021 0.19 2.24

8.40 1.02 0.52 1.96 .050 0.00 2.05

10 0.46 0.56 0.81 .416 −0.64 1.55

12 −0.30 0.69 −0.44 .663 −1.66 1.05

14 −1.06 0.88 −1.21 .228 −2.78 0.66

16 −1.82 1.09 −1.66 .096 −3.96 0.32
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and the average age distance between employees (great/small). This

resulted in four scenarios that we presented to our respondents (one

scenario per respondent) through an online survey.

We collected data from 400 US employees (randomly assigned

across the four scenarios), using Amazon's M-Turk online platform. The

criteria for inclusion in the experiment were that participants should be

native US citizens and have working experience. Being aware of the

strengths (e.g., high internal consistency; Buhrmester, Kwang, & Gosling,

2011) and the pitfalls of online collected information (Cheung, Burns,

Sinclair, & Sliter, 2017), we included responses only when we could

guarantee the validity of the information retrieved. We did so by exclud-

ing the responses of participants who (a) invested more/less time than

two times the standard deviation of the average completion time;

(b) failed the attention checks that we included at three specific points

in the questionnaire (e.g., “if you are paying attention, please click 4”);

and (c), at the end of the survey, could not recall what has been

questioned. As the samples of in- and excluded respondents were highly

comparable regarding the share of men, the average age, the share of

white-collar workers and the share of full-time working employees (see

OS 5), we are confident that the exclusion of respondents was non-ran-

dom. After removing the 136 invalid responses, we had a final sample of

260 participants: 61 in the high heterogeneity × great distance scenario;

70 in the high heterogeneity × small distance scenario; 65 in the low

heterogeneity × great distance scenario; and 64 in the low

heterogeneity × small distance scenario. In addition, 116 respondents

were male, 143 female, and one indicated to be neither male or female

(i.e., gender category “other”). The mean age was 39.86 (SD = 10.01).

Our respondents were told they were among the 100 members

of a firm. We briefly described and graphically depicted the organiza-

tion's age distribution (see Figures 2a–d) and mentioned that they

belonged to the age category closest to their actual age. Each scenario

represented a distinct age distribution, in which the level of age het-

erogeneity (high/low) and the distance between members' ages

(great/small) were manipulated.

4.2 Manipulations study 2

4.2.1 Age heterogeneity

We based our age heterogeneity manipulation on our measure in Study

1 and on previous research (Rabl & Triana, 2014). High age heterogene-

ity implies many different age categories over which employees are

evenly distributed. Figures 2a,b illustrate our high heterogeneity firms,

both having 20 age categories, each represented by five employees.

Note that this level of age heterogeneity corresponds with a Blau index

of .95. Low age heterogeneity implies that only few age categories are

represented and/or that the represented age groups are not equally

sized. Figures 2c,d illustrate the two low heterogeneity scenarios, one

(Figure 2c) with limited heterogeneity as the (few) represented age cate-

gories are far from equally sized (Blau equals .57) and one (Figure 2d)

with no heterogeneity at all (Blau is zero, as there is only one age cate-

gory represented). Even though the Blau values of .57 and zero seem to

be highly different at first sight, they both refer to very low levels of het-

erogeneity (Rabl & Triana, 2014). This is also emphasized by the fact that

the minimum value for Blau in our administrative data set (representing

real values of organizational age heterogeneity) used for Study 1 is .76.

We acknowledge that the latter manipulation (Figure 2d) is an extreme

and unrealistic representation of low age heterogeneity, but it enabled

us to successfully manipulate high versus low age heterogeneity in com-

bination with high versus low age distance.

To evaluate whether the age heterogeneity manipulation was

successful, we asked the respondents, based on a scale of 1 (“not at

all varied in age”) to 7 (“very varied in age”), to what extent they per-

ceived the organization as diverse regarding age. As intended, respon-

dents in the “high heterogeneity” scenarios perceived significantly

more diversity in age (M = 5.24; SD = 1.79) as compared with respon-

dents in the “low diversity” scenarios (M = 2.53; SD = 1.76; F[479.86]

= 151.66; p = .000).

4.2.2 Age distance

We based our age distance manipulation on the standard deviation

(SD) of employees' ages, in line with our age distance measure in Study

1. The larger SD, the greater the average distance between employees'

ages. As the fictitious firms in our scenarios can have firm members

aged between 18–64, the maximum SD equals 23 (i.e., [64–18]/2),

which would arise when half of the firm members are 18 years old, and

the other half is 64 years old (Harrison & Klein, 2007; Roberson et al.,

2007). Given that such distribution does not at all reflect high hetero-

geneity, it is theoretically impossible to create a scenario representing

maximum values for both age heterogeneity and age distance. As a

result, our high distance manipulations correspond with SD values of

13.29 and 9.73 (Figures 2a,c, respectively), whereas the low distance

scenarios represent SD values of 5.77 and 0 (Figures 2b,d,

respectively).

As part of the manipulation check, we asked participants to what

extent they perceived great age differences in the firm on a scale of

1 to 7. In line with our intentions, respondents in the “great distance”

scenarios perceived significantly more differences in age (M = 4.73;

SD = 1.88) as compared with the “small distance” participants (M =

2.45; SD = 1.72; F[338.29] = 104.66; p = .000). Thus, we can consider

our distance manipulation successful.

4.3 Outcome measures and controls study 2

4.3.1 Cooperative inter-age contact

We built on the workplace intergenerational climate scale (WICS)

developed by King and Bryant (2017), which aims to evaluate individ-

uals' perspectives and attitudes toward employees of different ages

at work. It is a multidimensional scale, comprising a subscale for

intergenerational cooperative contact. We slightly adapted the items,

as we wanted to measure inter-age contact and not inter-
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generational contact. The respondents were asked to indicate on a

scale of 1 (“never”) to 6 (“very frequently”) how often they would

engage in four particular interactions with employees of other ages

in the fictitious organization they have been assigned to. More spe-

cifically, they were asked how often they would have conversations

with co-workers outside their age group; have conversations with

co-workers outside their age group relating to things other than

work; talk with co-workers outside their age group about their per-

sonal life; and eat meals with co-workers outside their age group

during the workday. To construct the scale of inter-age cooperative

contact, we calculated the mean over the four items for each

respondent. The Cronbach's alpha coefficient for this scale was .91.

4.3.2 Inter-age knowledge exchange

Building on the knowledge exchange scale developed by Reinholt,

Pedersen, and Foss (2011), we asked respondents how frequently

(1 – “never” to 6 – “very frequently”) they would exchange their

knowledge with colleagues that do not belong to their age group

and use knowledge from colleagues of other age groups if they

shared their knowledge. The reliability coefficient alpha for this

two-item scale was .90.

4.3.3 Controls

In line with the recommendations of Becker (2005) and Wang, Sparks,

Gonzales, Hess, and Ledgerwood (2017), we do not take into account

the control variables that were available in our database (that is, gender,

white vs. blue-collar and age). Neither of these controls significantly

affects our outcome variables (positive inter-age contact and inter-age

knowledge exchange). As suggested and empirically shown by Wang

et al. (2017), including these controls would inflate Type 1 errors. Note,

however that the pattern of results is robust for the in- or exclusion of

these controls in the empirical model (see OS 6a and OS 6b).

4.4 Data analysis approach study 2

To test for the moderating impact of employees' age distance on the

relationship between workforce age heterogeneity on the one hand

F IGURE 2 (a) High age heterogeneity × great age distance. (b) High age heterogeneity × small age distance. (c) Low age heterogeneity ×

great age distance. (d) Low age heterogeneity × small age distance
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and inter-age cooperative contact and knowledge exchange on the

other, we performed OLS regressions using the PROCESS macro in

SPSS (Hayes, 2017).

4.5 Results study 2

Table 4 shows the descriptive statistics and correlations of the vari-

ables used in Study 2. Based on the theoretical interplay between the

mechanisms, we expected that high levels of inter-age cooperative

contact are associated with high levels of inter-age knowledge

exchange, which is indicated by the high correlation between the con-

structs (corr. = .77; p = .000).

Consistent with our assumptions, Model 1 in Table 5 shows a

positive first-order effect of age heterogeneity on inter-age cooper-

ative contact (B = .70; p < .0005). Model 2 shows a positive impact

of age distance, too (B = .47; p = .001). In line with Hypothesis 2,

Model 3 indicates that the positive effect of age heterogeneity on

inter-age cooperative contact is reduced by employees' age dis-

tance, as shown by the negative interaction effect (B = −1.05;

p < .001). Table 6, where we displayed the conditional effects of age

heterogeneity for the great versus small distance scenarios sepa-

rately, further indicates that the beneficial effect of age heterogene-

ity completely disappeared under great distance. Figure 3 illustrates

the interaction.

Model 1 in Table 7 reveals a positive first-order effect of age

heterogeneity on inter-age knowledge exchange (B = .66;

p < .001), which is in line with our assumptions. Model 2 reveals a

positive first-order impact of age distance (B = .62; p < .001).

Model 3 offers support for Hypothesis 3 by revealing a negative

interaction effect between age heterogeneity and age distance in

predicting inter-age knowledge exchange (B = −1.01; p < .001).

Further, we find that the positive effect exists only for the small

distance scenarios (see Table 8 for the simple slopes). Figure 4

illustrates the interaction.

4.6 Discussion study 2

By means of an online experiment, in Study 2, we examined the mod-

erating role of employees' age distance in the effects of workforce

age heterogeneity on two important inter-age outcomes—cooperative

contact and knowledge exchange—that relate to age-based social cat-

egorization and information-elaboration effects and, thus, are

assumed to embody the underlying mechanisms in the relationship

between age heterogeneity and firm performance (Study 1). Through

these experimental results, we find additional support for the expecta-

tion that increasing age heterogeneity is more likely to engender age-

based social categorization effects that hamper valuable age-based

informational processes in workplaces in which the average age dis-

tance between employees is great. These findings are a complemen-

tary addition to the findings of Study 1, where we revealed a negative

effect of age distance on the age heterogeneity–firm performance

relationship.

TABLE 4 Minima, maxima, means,

SDs, and intercorrelations of variables

used in the analyses

Variable Min Max Mean SD 1 2 3 4

1. Age heterogeneity 0 1 0.50 0.50 —

2. Age distance 0 1 0.48 0.50 −0.04 —

3. Positive inter-age contact 1 6 4.12 1.22 0.29 0.18 —

4. Inter-age knowledge exchange 1 6 4.55 1.25 0.27 0.24 0.77 —

Note: n = 260; correlations for which p < .01 are in bold.

TABLE 5 The moderating role of age

distance on the effect of age

heterogeneity on positive inter-age

contact

Model 1 Model 2 Model 3

B (SE) B (SE) B (SE)

Predictor (t; p) (t; p) (t; p)

Intercept 3.77 (0.10)

(36.65; .000)

3.53 (0.12)

(28.53; .000)

3.29 (0.14)

(23.43; .000)

Age heterogeneity 0.70 (0.15)

(4.82; .000)

0.72 (0.14)

(5.04; .000)

1.18 (0.19)

(6.10; .000)

Age distance 0.47 (0.14)

(3.30; .001)

0.95 (0.20)

(4.83; .000)

Age heterogeneity × age distance −0.96 (0.28)

(−3.45; .001)

F 23.27 17.53 16.16

R2 .08 .12 .16

Note: n = 260; significant results are in bold.
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5 GENERAL DISCUSSION AND

CONCLUSION

In this study, we examined the moderating role of age distance on the

impact of workforce age heterogeneity—that is, the degree to which

firms have rectangular age distribution implying that all ages are

equally represented—on workforce performance. Building on the

categorization-elaboration model (Van Knippenberg et al., 2004), we

assumed that age distance evokes age-based social categorization

effects that undermine the productive elaboration of information

across age-heterogeneous employees. Two different, complementary

studies provided strong support for this assumption. Study 1, an archi-

val study based on 3,336 Belgian firms (2012–2015), showed that

employees' age distance diminished the positive relationship between

age heterogeneity and labor productivity. The productivity advantage

of age heterogeneity even completely vanished in firms with great

age distance, that is, for distance values larger than 8.40. As the

median distance was 9.86 in our sample, this means that employees'

age distance was too great to enable for the performance benefits of

age heterogeneity in more than half of the firms in our dataset. Study

2, an online vignette experiment with 260 US participants, revealed

that firm-level age heterogeneity has a positive first-order impact on

employees' inter-age cooperative contact and knowledge exchange,

but only in firms with small age distance. Thus, though there is more

potential for informational synergies in age-heterogeneous work-

forces with great age distance because the distance broadens the pool

of age-based knowledge, experience, and other informational

resources, our findings indicate that this potential cannot be realized

when age differences are too large. Under large age distance, increas-

ing age heterogeneity does not increase employees' positive interac-

tions with other ages during work (Study 2). As this implies that the

exchange of valuable, age-specific knowledge between coworkers of

different ages neither becomes more frequent (Study 2), it naturally

follows that firms cannot benefit from the potential productivity-

enhancing effect of age heterogeneity under great distance (Study 1).

5.1 Theoretical contributions

This study's theory and findings contribute meaningfully to the litera-

ture on workforce diversity in general and age diversity in specific.

First, as argued by Van Knippenberg et al. (2004), one of the most crit-

ical flaws in diversity research is that it “has paid insufficient attention

to […] important moderators of group information processing, as the

process underlying the positive effects of diversity” (p. 1009). As a

result, “it remains unclear which contingency factors make it work”

(Guillaume, Dawson, Otaye-Ebede, Woods, & West, 2017:276). This

also applies to age diversity research in particular, which has so far

mainly studied the negative implications of age diversity and the mod-

erators that help to reduce the drawbacks (Joshi & Roh, 2009). By

focusing on the potential informational benefit of workforce age het-

erogeneity and revealing that it depends on the distance between

employees' ages whether this potential will be realized, our study

extends the current research on firm-level age diversity and diversity

in general, which has put the search for moderators of the positive

effects of (age) diversity high on the research agenda (Guillaume et al.,

2017; Van Knippenberg et al., 2004).

Doing so, this article is, to our knowledge, the first to integrate

the categorization-elaboration model (Van Knippenberg et al., 2004)

in age diversity research. Whereas prior studies (e.g., De Meulenaere

et al., 2016; Ferrero-Ferrero et al., 2015; Kunze et al., 2011, 2013)

have acknowledged that age diversity can evoke both positive and

negative effects, none of them incorporated the view that both

effects co-occur and interact. Our findings support that they, indeed,

co-occur and that it depends on employees' age distance whether

age-based information elaboration processes outweigh social catego-

rization processes or vice versa, ultimately determining the “net”

effect of age diversity. As a result, this study extends our current

knowledge on the implications of workforce age diversity and pro-

vides support for the categorization-elaboration model of Van

Knippenberg et al. (2004).

Second, while past research has emphasized that compositional

characteristics of firms' age structure (e.g., distribution type and firm

size) influence the effects of workforce age diversity (De Meulenaere

TABLE 6 Simple slopes of the effect

of age heterogeneity on positive inter-

age contact for great versus small age

distance

Age distance BAgeDiversity SE t p > |t| 95% Conf. Interval

Small 1.18 0.19 6.10 .000 0.80 1.56

Great 0.22 0.20 1.10 .271 −0.17 0.61

Note: n = 260; significant results are in bold.
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F IGURE 3 The moderating role of age distance on the effect of

age heterogeneity on positive inter-age contact. Note. Dependent

variable: The frequency at which respondents would engage in

positive inter-age contact 1-never; 2-very rarely; 3-rarely;

4-occasionaly; 5-frequently; 6-very frequently)
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et al., 2016; Ferrero-Ferrero et al., 2015; Guillaume et al., 2017), it

suffers from two major flaws. First, prior studies have mostly investi-

gated the first-order effect of a distance-based construct of age diver-

sity (i.e., separation), reflecting the degree to which age gaps are

present in the workforce. As separation most likely triggers the nega-

tive, social categorization effects of age diversity, this may well

explain the dominant-negative effect predicted and found in previous

studies (e.g., De Meulenaere et al., 2016; Harrison & Klein, 2007;

Kunze et al., 2011, 2013). Age heterogeneity, as another key charac-

teristic of age diversity, remains widely understudied, while theoreti-

cal (Harrison & Klein, 2007) and limited empirical evidence

(De Meulenaere et al., 2016; Ferrero-Ferrero et al., 2015) has shown

that it enables for the information-elaboration benefits of age diver-

sity. By focusing on age heterogeneity, we contributed to the

literature by adding evidence on the potential positive effects of

diversity in general and age diversity in specific. Second, prior

research has ignored that distributional characteristics like age hetero-

geneity and distance can co-occur and jointly affect firm performance

(Gonzalez, 2016; Harrison & Klein, 2007; Thatcher & Patel, 2012).

This is unfortunate because, while high levels of age heterogeneity

denote that there are many different ages evenly represented in a firm

(Harrison & Klein, 2007), they do not reveal how different firm mem-

bers are from one another. Our findings show that this difference

determines how intense the age-based social categorizations are that

undermine the information-elaboration processes triggering the posi-

tive effects of age heterogeneity (De Meulenaere et al., 2016; Van

Knippenberg et al., 2004). By ignoring the role of age distance, we

would have falsely concluded that more age heterogeneity is always

better for inter-age employee relations and workforce performance.

In line with Harrison and Klein (2007), we suggest that our findings

are relevant beyond the context of age diversity, too. For all variables

for which both distance and heterogeneity are meaningful (like age,

tenure, number of children, number of diplomas, etc.), future scholars

should consider the joint impact of both distributional characteristics

to gain a better understanding of the implications of diversity.

Third, our findings can also add knowledge to the rapidly growing

literature on diversity and inclusion in age-diverse workforces (Nishii,

2013; Shore et al., 2011; Shore, Cleveland, & Sanchez, 2018). Inclu-

sion scholars postulate that only when workforce members perceive

they can identify with others in the firm and, at the same time, deliver

a unique contribution can firms reap the benefits of workforce diver-

sity. In line with this idea, Boehm, Kunze, et al. (2014b) found that

TABLE 7 The moderating role of age

distance on the effect of age

heterogeneity on inter-age knowledge

exchange

Model 1 Model 2 Model 3

B (SE) B (SE) B (SE)

Predictor (t; p) (t; p) (t; p)

Intercept 4.22 (0.11)

(39.75; .000)

3.91 (0.13)

(30.99; .000)

3.64 (0.14)

(25.56; .000)

Age heterogeneity 0.66 (0.15)

(4.42; .000)

0.69 (0.15)

(4.72; .000)

1.20 (0.20)

(6.07; .000)

Age distance 0.62 (0.15)

(4.29; .000)

1.15 (0.20)

(5.74; .000)

Age heterogeneity × age distance −1.05 (0.28)

(−3.72; .000)

F 19.50 19.62 18.35

R2 .07 .13 .18

Note: n = 260; significant results are in bold.

TABLE 8 Simple slopes of the effect

of age heterogeneity on inter-age

knowledge exchange for great versus

small age distance

Age distance BAgeDiversity SE t p > |t| 95% Conf. Interval

Small 1.20 0.20 6.07 .000 0.81 1.58

Great 0.14 0.20 0.70 .485 −0.26 0.54

Note: n = 260; significant results are in bold.
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F IGURE 4 The moderating role of age distance on the effect of

age heterogeneity on inter-age knowledge exchange. Note.

Dependent variable: The frequency at which respondents would

exchange knowledge with employees of other ages (1-never; 2-very
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inclusive HR practices relate to a pro-diversity climate that facilitated

the beneficial effects of organizational age diversity. Our findings

seem to indicate that a balance between similarities and dissimilarities

in employees' ages is, indeed, important to reap the benefits of age-

diverse workforces. In particular, there should be enough differences

in age (i.e., the level of age heterogeneity should be sufficiently high)

to enable for valuable information-elaborations. Still, they should nei-

ther be too large (i.e., the average age distance cannot be too great),

as this would hinder employees from identifying and interacting with

colleagues of different ages to realize these informational processes.

As such, our results suggest that the age structure of the workforce,

in terms of heterogeneity and distance in age, might influence the

firm's climate for inclusion. We thus also add important knowledge to

the inclusion literature, which still requires adequate theoretical

grounding and empirical tests on how to achieve organizational inclu-

sion (Shore et al., 2018).

5.2 Practical implications

Beyond conceptual contributions, our study provides important impli-

cations for practitioners. Most importantly, we show that there are

boundaries to the beneficial effects of workforce age heterogeneity.

Great differences in age alienate employees from one another such

that they refrain from engaging in positive interactions through which

they can exchange and combine their unique sources of knowledge

and experience. Practitioners might infer from this finding two impor-

tant implications.

First, firms could avoid large gaps in the age structure of their

workforce to reap the productive knowledge benefits of age hetero-

geneity. If recruits “fill the gaps,” that is, they belong to age categories

that have been underrepresented before, they will have intermediate

ages between the age categories that are already represented. This

reduces the average age distance between all employees, makes age

gaps smaller, and enables newcomers to play a bridging role between

younger and older employees, all facilitating the elaboration of infor-

mation across employees of different ages. To do so, firms could

engage in targeted recruitment to influence their workforce's age

structure (Casper, Wayne, & Manegold, 2013). More specifically, as

employees of different ages are motivated by different incentives

(Kooij, De Lange, Jansen, Kanfer, & Dikkers, 2011), organizations

targeting an under-represented age cohort could advertise their

vacancies by emphasizing the HR practices that appeal to this cohort.

Examples are promotion opportunities for younger employees, family-

friendly policies for employees in their early 30s, and stability prac-

tices (like job security) for older recruits (Kooij et al., 2011).

While not all firms have the appropriate budget to restructure

their workforce, we propose as the second practical implication that

firms should efficiently manage existing age gaps in age-heterogeneous

workforces. Within this line of reasoning, the rapidly growing litera-

ture on (age) inclusive management may offer inspiring insights

(Boehm, Dwertmann, et al., 2014a; Boehm, Kunze, et al., 2014b;

Kunze et al., 2013; Nishii, 2013; Shore et al., 2018). The principle of

age-inclusive management is that firms will benefit from age diversity

only when workforce members of different ages feel treated as

insiders, while at the same time, they feel valued for their unique

knowledge and contributions. Accordingly, age inclusion in the work-

place can be generated in different ways—that is, through age-

inclusive HR-practices, leadership, and organizational climates

(Mitchell et al., 2015; Nishii, 2013; Shore et al., 2018). They are con-

sidered critical elements of employee management that reinforce each

other in fostering the informational benefits of workforce age hetero-

geneity while suppressing the social drawbacks (Boehm &

Dwertmann, 2015).

An example of an age-inclusive HR practice is the provision of

training and education to managers on how to deal with an age-

diverse workforce (Boehm, Dwertmann, et al., 2014a; Boehm, Kunze,

et al., 2014b). From a signaling and sense-making perspective

(Connelly, Certo, Ireland, & Reutzel, 2011) such a practice would sig-

nal employees that a firm values the unique contributions of all age

groups. Employees, in turn, would interpret this as an age-inclusive

behavioral guideline, such that they will be more likely to behave posi-

tively toward colleagues of different ages (Boehm, Dwertmann, et al.,

2014a; Boehm, Kunze, et al., 2014b). Leaders can act in an age-

inclusive way by focusing on accepting, valuing, and explicitly using

the age-based differences of employees within the workforce, for

example, by allowing employees of all ages in the decision-making

process (Boehm & Dwertmann, 2015; Mitchell et al., 2015). Finally, by

explicitly pronouncing an organizational age-inclusive climate, firms

may signal to their employees that they are inclusive to employees of

all ages (Boehm, Dwertmann, et al., 2014a). One way firms can explic-

itly pronounce an age-inclusive climate is by stating it on the website.

For example, Google mentions the following: “Google is committed to

creating a diverse and inclusive workforce. Our employees thrive

when we get this right. We aim to create a workplace that celebrates

the diversity of our employees, customers, and users. We endeavor to

build products that work for everyone by including perspectives from

backgrounds that vary by race, ethnicity, social background, religion,

gender, age, disability, sexual orientation, veteran status, and national

origin” (Google Diversity, 2019).

These three managerial actions toward age inclusion—that is, age-

inclusive HR practices, leadership, and organizational climates—could

be very effective in overcoming or at least mitigating the disrupting

effect of age gaps in realizing the potential benefits of workforce age

heterogeneity. Note, however, that research on the actual success of

age-inclusive management in age-diverse workforces needs more

research attention (Boehm, Dwertmann, et al., 2014a; Boehm, Kunze,

et al., 2014b; Shore et al., 2018).

5.3 Limitations and directions for future research

As with most empirical research, our study has several limitations.

First, we tested our main hypothesis in a large archival sample of Bel-

gian firms, which allowed us to base our results on objective informa-

tion on the independent variables (age heterogeneity and distance)
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and the dependent variable (firm performance). We also collected

additional data in an experimental design, which enabled us to make

more robust, causal inferences. However, even though we build our

arguments on solid and empirically validated theories, such as social

categorization theory, information/decision-making theory, and (age)

diversity research (De Meulenaere et al., 2016; Kunze et al., 2011,

2013; Van Knippenberg et al., 2004; Williams & O'Reilly, 1998), we

were not able to test for our implicit assumption that inter-age coop-

erative contact and knowledge exchange improve workforce perfor-

mance because our two data sets could not be combined. Moreover,

as our vignette study builds on an extreme representation of firms

with low age heterogeneity and low age distance, one can argue that

its external validity is limited. Therefore, we believe it is worthwhile to

test our theoretical mechanisms more thoroughly in future research

to support the causality further and to improve the external validity of

our findings (Miller & Triana, 2009).

As a first step in this direction, we performed two additional

exploratory analyses using our administrative database of Study

1. We first performed a split-sample analysis of the interplay between

workforce age heterogeneity and age distance for two subsamples of

firms within our data: one covering the 25% of firms with the lowest

share of full-time workers (“part-time firms”) and one representing the

25% of firms with the highest share of full-time workers (“full-time

firms”). Note that the part-time firms had at least 21% of part-time

employees, whereas the full-time firms subgroup had at least 93% of

full-time employees. Employees in part-time firms interact less with

their coworkers than in full-time firms. Thus, they have less time and

opportunities to get to know one another and to go beyond the

surface-level characteristics of age (Lepak & Snell, 1999). Following

our theoretical arguments, we would expect that the undermining

effect of age distance in age-heterogeneous workforces is stronger in

part-time firms than in full-time firms. Second, we also compared our

interaction effect between the subgroups of firms with the 25% low-

est and the 25% highest levels of knowledge intensity. The 25% low-

est knowledge-intensive firms all had zero employees with a bachelor

or master's degree. The 25 highest knowledge-intensive firms had

75% or more employees with such a degree. The higher firms' knowl-

edge intensity, the more they rely on social capital—that is, the inter-

actions and collaborations among employees in the workplace (Datta,

Guthrie, & Wright, 2005; Von Nordenflycht, 2010). In consequence,

knowledge-intensive firms require more co-worker collaboration than

firms with low levels of knowledge intensity. Thus, we would expect

that the undermining effect of great age distances in age-

heterogeneous workforces is weaker in firms with a higher share of

knowledge intensity. Our regression coefficients support our assump-

tions (see OS 7 and OS 8). The undermining effect of age distance is

only present in the subgroup of part-time firms (B = −.61; p = .008)

but not for the full-time subgroup (B = −.23; p = .234) for which the

first-order effect of age heterogeneity prevails (B = 1.97; p = .020; see

OS 7). Similarly, the moderating effect of age distance only occurs for

the firms with low levels of knowledge intensity (B = −.48; p = .013)

but not for highly knowledge-intensive firms (B = −.21; p = .371) for

which positive effect of age heterogeneity dominates (B = 2.76; p =

.004; see OS 8). In sum, these exploratory analyses reveal that when

employees do not (need to) interact with their coworkers, which

makes superficial age differences more salient, the undermining social

categorization processes will be more likely to unfold. Whereas these

findings add valuable support for our assumptions on the mechanisms

underlying the interaction effect of workforce age heterogeneity and

age distance on firm performance, we still encourage future

researchers to examine the proposed mechanisms.

Second, our theoretical argumentation and the testing in Study

2 is focused on within-organizational knowledge exchange as the

main mechanism between the positive effects of age heterogeneity

and firm productivity (which is also in line with the CEM of Van

Knippenberg et al., 2004). Still, other potential mechanisms should be

explored in future studies. One option might be to investigate if age

diversity increases performance via the congruence with an age-

diverse customer base. Although there is at best mixed evidence for

such employee/customer relational diversity effects (Dwyer,

Orlando, & Shepherd, 1998; Leonard et al., 2004), we encourage

exploring them further as another potent mechanism or additional

moderator for the interaction between age heterogeneity and age dis-

tance, especially for service companies in which employees may inter-

act intensely with customers. Furthermore, age heterogeneity,

especially in combination with large age distance, might also prevent

the development of a cohesive culture, which has been put forward

as an important predictor of performance (Evans & Dion, 2012; Harri-

son, Price, & Bell, 1998). In consequence, we would encourage

inspecting workforce cohesion as another competitive mediator in

future studies.

Third, our experimental testing in Study 2 also has several draw-

backs that might be addressed in future studies. As mentioned above,

our manipulation created rather extreme and artificial conditions,

which can be improved by more nuanced manipulation of more

lenient situations of age heterogeneity and distance. Additionally, we

only used M-Turk respondents, which are more diverse than other

samples (e.g., students) often used in empirical research, but still rep-

resent a specific population (Keith, Tay, & Harms, 2017). Ideally, fur-

ther studies might, therefore, replicate our findings with real-group

manipulations (e.g., different age-related staffing of experimental and

control groups) in laboratories or even better company settings.

Fourth, there is growing awareness among diversity scholars that

the context in which employees work determines how the implica-

tions of diversity unfold (Guillaume et al., 2017; Johns, 2006; Joshi &

Roh, 2009). In line with their arguments, we should acknowledge that

age-based category differences are social constructs that might be

perceived as major in some social settings and non-existent in others.

The extent to which age distances stimulate age-based categoriza-

tions mitigating the benefits of workforce age heterogeneity may,

thus, differ across firms. Therefore, we encourage future studies to

explore additional contextual moderators. We already found in our

further exploratory analyses that the mitigating effect of age distance

in age-heterogeneous workforces is weaker in firms with more full-

time workers and in more knowledge-intensive firms. In addition, it

may also be weaker in organizations operating in large cities than in
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firms located in rural areas because diversity is more the norm in large

city environments. Further, one can argue that a great age distance

may be particularly disruptive when more older employees (e.g., older

than 50 years) are involved, as these are particularly ageist and want-

ing to mix with their age peers only. In contrast, a great age distance

may be less disruptive when more very young employees

(e.g., younger than 25 years) are present. For a very young work-

force, it may be even valuable for firms to have the recent knowl-

edge and technological skills of younger employees complemented

by the experience of much older employees. Note that with our data,

we were able to empirically confirm this latter assumption (see OS

9), underscoring the importance of exploring these potential

asymmetries of our findings in future research (Gonzalez, 2016).

Finally, we also acknowledge that some firms may benefit more from

age heterogeneity than others, depending on the type of employees'

knowledge and skills. For example, high-tech firms often rely on the

most recent technological know-how that younger employees tend

to acquire. Therefore, they might benefit more from moderate

(instead of high) levels of age heterogeneity around a low average

age. We believe that it is highly valuable to explore these complexi-

ties in future research.

In sum, our study took an important step in examining when the

positive, informational benefits of workforce age heterogeneity arise.

At the same time, it also calls for more research on the underlying

mechanisms and on the contingencies that influence the moderating

role of age distance in the impact of workforce age heterogeneity.
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