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OTHER DETERMINANTS OF TURNOVER RATES 

We briefly summarize the effects of other variables on firms' turnover 
rates in table 4. We find no net effect of change in CEO during a spell 
on turnover. Interestingly, the gross effect (not shown in table 4) is sizable 
and statistically significant (b = 0.687; z = 2.539; P = 0.011), but it be- 
comes insignificant once we control for change in the founder's organi- 
zational model.27 In other words, executive succession is associated with 
turnover primarily because it is associated with model change. The fact 
that the (time-varying) effect of executive succession is mediated by the 

(time-invariant) effect of the number of model dimensions that changed 
is substantively important. It gives us some confidence that change in the 

blueprint operates as a cause, rather than as a consequence or correlate, 
of turnover, even though we cannot be certain that all changes in blue- 

prints preceded the turnover spells they are supposed to predict.28 
We find only weak evidence of the hypothesized imprinting effect of 

the organization's first CEO. Controlling for organizational age, the more 
of the firm's history that was "presided over" by the first CEO, the lower 
the subsequent turnover.29 However, this effect is moderated somewhat 
and becomes statistically insignificant when other variables (specifically, 
blueprint change) are controlled for. 

According to model 2 of table 4, firms led by their second or subsequent 
CEO experienced slightly lower turnover.30 However, this effect tends to 
be pronounced only in specifications that also control for model change. 

27 In a specification with CEO change (time-varying) and number of dimensions of 
model change (time-invariant) as regressors, the effect of CEO change is 0.280 (z = 

1.494; P = .135), whereas the effect of model change remains strong and significant 
(b = 0.643; z = 4.931; P <.001). 
28 We also find a modest positive effect of changing the CEO on turnover in a standard 
"fixed effects" model that controls entirely for between-firm variation in turnover and 
includes only time-varying independent variables (results available on request). How- 
ever, the size and significance of the effects are reduced considerably if a time-varying 
measure of the cumulative number of CEOs in the firm is also added to the specification, 
which has a significant negative effect on turnover in the fixed-effects model. 
29 In a specification with just those two covariates, first CEO duration has a strong 
negative effect on turnover (b = -0.186; z = -2.345; P = .019). 
30 In supplementary analyses that included spells for firms that had not yet designated 
a CEO, we also found that companies experienced significantly lower turnover before 
appointing their first CEO (relative to the omitted category, first CEO), even controlling 
for organizational age (results available on request). We suspect that appointing a CEO 
after a firm has functioned for some time without one destabilizes organizations for 
two reasons: (1) it signals a move to a more business-like and hierarchical approach, 
which often conflicts with the original vision of the founders; and (2) designating one 
of the founders (or an outsider) as CEO after a period of collective control often causes 
the remaining founders to feel disenfranchised and to depart, sometimes taking other 
employees with them. 
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This is because firms with a second or subsequent CEO are significantly 
more likely to have experienced a model change, resulting in higher turn- 
over; net of that tendency, however, such firms actually display somewhat 
lower turnover. In other words, if we compare two firms that both altered 
their original blueprint dramatically, the estimates of model 2 of table 4 
imply that a firm still being run by its first CEO will have slightly higher 
turnover than one in which the initial CEO has been replaced. We spec- 
ulate that this result reflects the nature of implicit contracts. Founders 
generally establish the implicit contracts with employees that are embed- 
ded in the organizational blueprint; hence, it might be more contentious 
for a founder-CEO to alter that blueprint and to remain at the helm, as 
a continuing reminder to employees of how the enterprise has strayed 
from its initial model, than it is for a newcomer CEO.31 

Turnover increases with the length of time since a firm first received 
venture capital. Venture capitalists (VCs) often help young organizations 
formalize and fill key managerial and technical roles (Baron et al. 1999b), 
especially as their relationship with the firm develops over time, because: 
(1) they often maintain an initial hands-off approach; (2) if the enterprise 
is proceeding on a path towards going public, VCs want to ensure that 
the firm possesses the management capability and organizational routines 
to handle this transition; and (3) if the firm is doing poorly, VCs will 
frequently insist on changes in management and/or organizational routines 
(using their board positions to bring this about). The effect of venture 
capital in model 2 of table 4 might capture turnover that is induced when 
VCs facilitate bureaucratization of firms and the replacement of early 
employees.32 Turnover appears to decrease somewhat the longer a firm 
has been public. This result is consistent with qualitative observations 
from our interviews about disruptive effects that accompany the initial 
public offering (IPO). Respondents noted that going public can disrupt 
organizations in a variety of ways-for instance, requiring new sorts of 
skills (e.g., financial reporting, public and investor relations) not previously 
represented among employees, which might require both adding new 

31 Consistent with that conjecture, adding an interaction term between the cumulative 
number of CEOs and the number of dimensions that changed in the blueprint to model 
2 of table 4 produces a negative effect that approaches statistical significance (b = 
-0.169; z = -1.634; P = .102, two-tailed), and the main effect for number of CEOs 
is no longer significant. Thus, turnover associated with changing the model is greatest 
for companies still being led by their first CEO at the beginning of a spell. 
32 Consistent with that interpretation, note that the effect of venture capital on turnover 
becomes insignificant after controlling for the CEO's organizational blueprint (model 
3), which VCs presumably are likely to help shift toward bureaucracy. In addition, 
supplementary analyses reveal that firms in which the CEO championed the bureau- 
cratic model were significantly more likely to have venture capital and to have had 
it longer than all other firms. 
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kinds of employees and replacing some individuals as well. Moreover, 
respondents emphasized that going public often represents a financial and 

symbolic milestone, which, once surpassed, can leave a motivational void. 
One founder-CEO of a company engaged in biotechnology instrumen- 
tation told our research team: 

We worried about the IPO a lot because from the earliest days that was a 
clear corporate focal point. Get to the IPO point, get the company public. 
It's the big payoff for people who have stock. Every person in our company 
is a stockholder. We grant them options when they join. Everyone worked 
very hard for six years to get to that point. Our concern was, after the IPO 
and after the lockups expire (so that) people have the ability to sell stock, 
we were concerned what the motivation levels in the company would look 
like (and) what we could do to influence that motivation level. One thing 
we are working very diligently on right now is identifying what the next 
corporate milestone will be. 25%-30% growth isn't the kind of corporate 
objective or singularity of purpose that gets people riled up. We are looking 
for something a little more specific, like that $100 million benchmark. We're 
in the process of making a final decision of what that overall, superordinate 
goal is going to be. (ID #23) 

The negative relationship between duration as a public company and 
turnover might also reflect vesting of stock options. Among the spells 
involving public companies, the typical duration as a public company 
was only about two years (with more than 85% of spells involving com- 
panies that had been public less than four years). The tendency for turn- 
over to decline with duration as a public company might reflect the in- 
creasing sway that stock options have as employees approach the vesting 
date when those options can be exercised (often three to five years after 
the initial public offering).33 

As predicted, organizational age has a strong positive effect on employee 
turnover, consistent with the notion that younger technology companies 
are perceived as offering greater technological challenges and larger pros- 

33 In "spline" specifications that restrict the effect of duration to companies that were 
already public, the effect is still strongly negative (b = -0.567), though only marginally 
significant (P = .068). We also experimented with numerous other specifications, in- 
cluding dummy variables denoting whether these events occurred in a given (or im- 
mediately prior) spell and specifications incorporating a time-invariant effect of having 
venture capital or being publicly traded. In some of these models, we found significant 
effects of having received venture capital or gone public in the prior spell, which 
worked in the opposite direction from the effect of duration-that is, turnover declined 
in the spell following VC funding, but increased subsequently; and turnover increased 
in the spell after companies went public, but subsequently declined the longer firms 
had been publicly traded. However, these lagged effects do not persist if employment 
change in the preceding spell is controlled, suggesting that the lagged effects on turnover 
of receiving VC financing or going public simply reflect the short-term impact of those 
events on employment growth and decline. 
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pects for financial gain through stock option grants. In some specifications, 
organizational growth increased turnover, but the magnitude and signif- 
icance of this effect varies depending on the particular specification and 
set of observations involved. Turnover tends to be lower in research and 
manufacturing companies (as contrasted with computer hardware and 
software, medical devices and biotechnology, semiconductors, and tele- 
communications and networking). Finally, in supplementary analyses, we 
controlled for occupational and gender composition at the end of the first 
year of operations for the subset of companies that provided this infor- 
mation. Those controls do not appreciably alter the effects associated with 
founders' employment blueprints or changing the blueprint (results avail- 
able on request). Hence, our findings do not appear to be artifacts of gross 
differences in occupational composition or gender mix. 

Overall, the effects of model change persist even after we control for 
many other factors that could be expected to influence turnover rates, 
including organizational size and growth, age, industry, occupational and 
gender composition, and the duration of venture capital financing and 
public status. 

WHO IS LEAVING: DISENCHANTED OLD GUARD OR MISMATCHED 
NEW GUARD? 

If altering organizational blueprints changes the skills, values, working 
relationships, and routines that have developed within an enterprise, then 
turnover associated with changing blueprints should be concentrated dis- 
proportionately among more senior employees. Our data do not permit a 
direct test of this prediction. However, companies completing our HR 
survey did provide a tenure distribution for the firm (the fraction of the 
labor force with tenure of six months or less, seven to twelve months, 
etc.) at the time of the interview (1994 or 1995). To examine this issue, 
we conducted exploratory analyses, predicting the percentage of employ- 
ees in 1994-95 having six months or less tenure in the firm. These analyses 
were limited to the last spell for which we had information within each 
firm (1994 or 1995). We included as predictors the same covariates as in 
model 2 of table 4, as well as contemporaneous and lagged measures of 
turnover. For firms interviewed in 1995, there is some potential ambiguity 
regarding the time frame to which firms' responses regarding turnover 
rates and tenure distributions pertain. We handled this ambiguity by 
performing the analyses in various ways.34 The key results of interest are 

34 The 1995 survey form asked for the firm's current tenure distribution but inadver- 
tently asked for turnover data pertaining to the first half of 1994 (as we had requested 
for firms interviewed in mid-1994). Some companies interviewed in 1995 provided, on 
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stable across specifications and subsamples analyzed and are unaffected 
by weighting, so we report (in table 7) only one set of those analyses, 
which are unweighted. 

Table 7 reveals that change in the employment blueprint has a strong 
and significant positive effect on the fraction of a firm's workforce having 
tenure of six months or less. In other words, the more a firm had changed 
its organizational blueprint by 1994-95, the larger the fraction of recently 
hired employees on its payroll, even controlling for recent turnover ex- 
perience.35 Because we have controlled for turnover in the analysis, the 
effect of model change cannot be attributed simply to the higher levels 
of turnover experienced by firms that changed their employment blue- 
print. Rather, a more plausible explanation for this effect holds that firms 
experienced turnover disproportionately from their old guard when em- 
ployment blueprints changed, consistent with hypothesis 2. 

This interpretation is buttressed by parallel analyses in table 7, model 
2, that focus on the size of the most senior tenure cohort in the firm (five 
or more years). Companies that changed their employment blueprint most 
have a significantly smaller proportion of old-guard employees. Effects 
of other variables in the analysis seem quite plausible-for instance, the 

their own initiative, turnover data for all of 1994 and the first half of 1995. In one set 
of analyses, we excluded firms that were interviewed in 1995 but that did not provide 
turnover data pertaining to the same time period as the tenure distribution. In other 
analyses, we constructed a new lagged turnover measure for year t - 1, equal to (a) 
1993 turnover for firms interviewed in 1994; (b) turnover in 1994 for firms interviewed 
in 1995 that also provided turnover data for 1995; and (c) turnover in the first half of 
1994 for firms interviewed in 1995 that did not furnish any more recent turnover data. 
In another variant, we restricted the analysis to firms interviewed in 1994. These 
analyses produced results comparable to those reported in table 7, which handles the 
ambiguity by: (a) including a dummy variable for whether or not a given firm provided 
contemporaneous turnover data for the same time period as the tenure distribution; 
(b) controlling for 1994 vs. 1995 interview year; and (c) permitting the effect of lagged 
turnover to vary between firms that did versus did not furnish contemporaneous 
turnover data. 
35 Turnover in the prior year generally has a negative effect on the size of the "new 
guard," presumably because firms experiencing high turnover in the previous year 
hired replacements, who had already accumulated more than six months' seniority 
within the firm. However, model 1 in table 7 reveals an exception: among firms in- 
terviewed in 1995 that did not provide contemporaneous turnover data for 1995, lagged 
turnover exhibits a positive relationship with the fraction of employees hired in the 
last six months. One possible explanation for this result is that these firms (all studied 
in 1995) were (justifiably) confused by the different time frames to which the turnover 
and tenure questions pertained, and they unwittingly reported their tenure distribution 
for 1994 and/or their recent (1995) turnover experience instead of consistently providing 
information pertaining to 1994 or 1995 (i.e., it is because they had a relatively low 
tenure workforce in 1994 that they display higher turnover in 1995). This would 
account for the appearance of a significant positive relationship between reported 
turnover and the size of the recently hired contingent. 
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fraction of senior employees is larger in older companies, in those that 
were larger in their first year of operations, and in those founded along 
commitment lines.36 Recognizing that not all firms in the sample had been 
in existence for five years, we also replicated these analyses on the subset 
of companies that were five years old or more as of the start of the spell, 
and the results (available on request) were comparable to those reported 
in table 7. 

We cannot make strong inferences on this issue, given the considerable 
limitations of the data available to us. However, these exploratory results 
seem consistent with the view that adopting a new organizational model 
increases turnover principally by dislocating the old guard. 

TURNOVER AND ORGANIZATIONAL PERFORMANCE 

We have argued that the tendency for changes in organizational blueprints 
to increase turnover is interesting for numerous reasons, irrespective of 
the relationship between turnover and firm performance. Nonetheless, we 
wish to test the prediction, derived from ecological perspectives, that the 
disruptions occasioned by turnover destabilize organizations and ad- 
versely affect performance. We report a preliminary analysis of the re- 
lationship between turnover and one compelling indicator of performance: 
revenue growth. Bear in mind that many young technology companies 
are incurring significant set-up costs that might dampen profitability, such 
as conducting basic research, developing distribution channels, building 
infrastructure, and so on. Hence, the ability to accelerate the flow of 
revenues is a reasonable indicator of early success in young technology 
companies, one over which the labor force has some control and one that 
is tracked closely by external constituencies and stakeholders. In addition, 
the data we analyze on revenue growth were provided by the companies 
to independent sources-annual reports to the SEC (for public companies) 
and annual editions of the Technology Resource Guide to Greater Silicon 
Valley (a commercial database distributed by CorpTech)-rather than 
directly to us, reducing the chance of any bias. 

We model performance by relating revenues (in $100,000s) in year 
T + 2 to: (a) revenues in year T; (b) average turnover in years T - 1 and 
T; and (c) other controls (described below). We calculated each firm's 
average turnover rate over the last two spells for which it provided data 
(for most firms, 1993 and the first half of 1994; for a few firms, 1994 and 

36 Not surprisingly, with age, size, and growth controlled, the effect of recent turnover 
on the relative size of the most senior tenure cohort is modest. 
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TABLE 7 
DETERMINANTS OF TENURE DISTRIBUTION OF EMPLOYEES IN I994-95: OLS ESTIMATES 

% WITH SIX MONTHS TENURE % WITH FIVE YEARS TENURE 

OR LESS OR MORE 

VARIABLE b t prob > It 

CEO's vs. founder's model: N dimensions changed .................. 5.078 2.473 .016 
Founder's model: 

Commitment ........................................................... -4.933 -.628 .533 
Star ............................................................-1.1. 76 -.143 .887 
Engineering ...................................................... 2.029 .280 .781 
A utocracy .............................................................. -9.603 - .930 .356 
A berrant ................................................................ -6.728 - .916 .363 

Turnover (square root), prior year ...................................... 5.682 3.078 .003 
Turnover (square root), prior year x contemporaneous turnover ... -8.135 -3.764 .000 
Employment (square root), start of spell ............................... .302 .673 .504 
Employment (square root), end of year 1 .............................. -.592 -1.008 .317 
Duration of first CEO (years) ........................................... -.135 -.116 .908 
Change in CEO during spell ............................................ 3.636 .747 .458 
2 + CEOs as of start of spell ........................................... 1.162 .241 .811 
Duration of VC funding (years, square root) .......................... -2.878 -1.601 .115 
Duration of public status (years, square root) ......................... .775 .226 .822 
Age at start of spell (years) .............................................. - .792 - .692 .492 

b t prob > I t 

-4.562 -2.051 .045 

23.604 2.773 .007 
11.992 1.346 .183 
7.813 .994 .324 
9.037 .808 .422 

12.150 1.527 .132 
-.227 -.113 .910 
-.239 -.102 .919 

.521 1.070 .289 
2.422 3.807 .000 

-1.420 -1.124 .266 
2.497 .474 .637 

-2.171 -.415 .680 
1.171 .601 .550 

-4.628 -1.246 .218 
4.512 3.640 .001 



Industry: 
M anufacturing ......................................................... -4.552 -.642 .523 -12.532 -1.633 .108 

Research ............................................................... -3.511 -.351 .727 3.431 .316 .753 

Firm-provided contemporaneous turnover data ....................... 9.432 1.154 .253 -5.098 -.576 .567 

Interview year (1995 vs. 1994) .......................................... -11.484 -1.382 .172 8.574 .952 .345 

Constant ....................... ................................... . 22,922.940 1.383 .172 -17,123.540 -.954 .344 

R2 ......................... ................................................. .494 .621 

prob > F .......................... ...............................001 .000 

0 
o 
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the first half of 1995).37 We transform revenues into the square root metric 
to deal with nonlinearities and to accommodate firms with zero revenues 
at either or both time points. The regressors include firm age at year T, 
the time period to which turnover data pertain for the firm (1993-94 or 

1994-95), change in the organizational blueprint (number of dimensions, 
0-3), and employment growth (the ratio of employment in 1994 to 1993). 
The last variable is included to control for the possibility that any observed 
effect of turnover on revenue growth reflects downsizing. 

Table 8 reports WLS estimates for the 54 companies with complete 
data.38 The table reveals a significant negative effect of turnover on rev- 
enue growth, consistent with hypothesis 3. This effect of turnover is quite 
robust across different specifications, functional forms, and measures of 
turnover.39 Thus, changes in the organizational model not only foster 

turnover, but that turnover appears to have adverse consequences for 

organizational performance, at least in the short run, consistent with the 

ecological perspective. 

ISSUES OF CAUSALITY AND OMITTED VARIABLES 

The available data do not permit definitive conclusions about the causal 

relationships between model change, turnover rates, and organizational 
performance. We cannot tell for sure when employment models changed 
(if they did), and hence causality could run in the other direction: firms 

experiencing higher turnover might change their employment models in 
an effort to stem that turnover. Though we cannot rule out this competing 
account, various pieces of evidence argue against it. First, recall that we 
found that the (time-varying) effects of CEO succession on turnover tend 
to vanish once we control for model change. In other words, our time- 

37 Firms generally reported on turnover through the middle of the year in which they 
were interviewed (1994 or 1995). Consequently, because the turnover rate reported for 
year T pertains only to first half of that year, whereas the report for year T - 1 pertained 
to an entire year, we weighted the rate for T- 1 twice the rate for T in calculating 
our measure of average turnover. 
38 Not surprisingly, the revenue growth data are heteroscedastic, with larger error 
variance among smaller firms, so we weight observations as a function of 1994 em- 
ployment. Other weighting schemes, such as revenues at year T or employment av- 
eraged over several years, produce comparable results, as do analyses that control for 
the possibility of non-random missing data (detailed results available on request). 
39 In supplementary analyses, e.g., we also controlled for other potential determinants 
of organizational performance, such as changes in CEO, the fraction of the firm's 
workforce in sales occupations (and change in that fraction since founding), and 
whether and for how long the firm had been public and/or received venture capital 
financing. The basic results in table 8 were unchanged (detailed results available on 
request). 
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TABLE 8 
DETERMINANTS OF REVENUE GROWTH: WLS REGRESSION 

Variable b ,3 t P 

Revenues in $100,000 (square root), year T ............. 1.198 .939 31.426 <.001 
Average annual turnover rate, years T- 1 and T ..... -.124 -.094 -2.973 .005 
Employment growth (ratio of year T to T - 1 ) ........ .989 .087 3.376 .002 
CEO's vs. founder's model: N dimensions changed ... .541 .046 1.385 .173 
Firm age, year T ......................................... -.210 -.044 -1.649 .106 
Indicator for year T* ..................................... -1.309 -.030 -1.087 .283 
Constant ............................................... 2.529 1.811 .077 

NOTE. -Dependent variable is the square root of revenues (in $100,000s) for year T + 2. Observations 
(N=54) weighted by 1994 employment size. Mean (SD) of dependent variable is 12.601 (11.7243), based 
on weighted data. R2 = .970; adjusted R2 = .967. 

* 1995 = 1; 1994 = 0. 

invariant measure of model change mediates the effects of the time- 
varying measures of CEO succession and cumulative number of CEOs. 
This suggests that executive succession disrupts organizations when it 
entails changes in employment blueprints. Second, study of respondent 
interview transcripts reveals numerous mentions of changes in premises 
("culture") as being disruptive and divisive. But, we cannot find any men- 
tions of changes in premises in response to unacceptably high (or low) 
turnover. 

Moreover, several results in table 5 make no sense, in our view, under 
reverse causality. For instance, turnover is particularly high for changes 
from aberrant blueprints to autocracy (row 15b), from one nontype model 
to another (row 9), and from commitment or star to aberrant (row 7). 
Firms facing high turnover seem unlikely to have responded by under- 
taking these particular transitions, whereas it is straightforward to un- 
derstand why these transitions might cause high turnover. 

We also investigated whether the arrival of a new CEO, changes to 
the organizational model, and high turnover might all arise because of 
some unobserved crisis. We found that distinguishing spells in which a 
firm's employment declined by 10% or more does not alter materially the 
pattern of findings we reported above, suggesting our results do not simply 
capture large-scale downsizings.40 We also utilized qualitative information 
from interviews and surveys to code whether the founder reported that 
any of the following events occurred within a given firm-year spell: (1) 

40 As one might expect, there was moderate positive effect of current employment 
decline (during the spell) on turnover (e.g., in a model only controlling for age, b = 
0.499; z = 2.158; P = .031). However, the other covariates in our model capture many 
of the factors associated with the likelihood of decline, and controlling for those var- 
iables weakens the effect (b = 0.378; z = 1.451; P = .147). 
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