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Abstract

This paper examines whether management changes caused by the entry
of the baby boom into the workforce explain the US productivity slowdown
in the 1970s and resurgence in the 1990s. Lucas (1978) suggests that the
quality of managers plays a significant role in determining output. If there is
heterogeneity across workers and management skill improves with experience,
an influx of young workers will lower the overall quality of management and
lower total factor productivity. Census data shows that the entry of the
baby boom resulted in more managers being hired from the smaller, pre baby
boom cohorts. These marginal managers were necessarily of lower quality. As
the boomers aged and gained experience, this effect was reversed, increasing
managerial quality and raising total factor productivity. Using the Lucas
model as a framework, a calibrated model of managers, workers, and firms
suggests that the management effects of the baby boom may explain roughly
20 percent of the observed productivity slowdown and resurgence.
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Introduction

Annual productivity growth fell by approximately one percentage point in the 1970s
relative to the preceding decade. It was not until the mid 1990s that productivity
growth returned to the level of the 1960s. The causes of the slowdown and re-
covery have been much debated. Interestingly, discussions of the resurgence have
often failed to talk about what caused the slowdown in the first place. This paper
will investigate one potential cause of both the slowdown and subsequent recovery,
demographic change. The channel through which demographic change will impact
productivity is management quality.

The slowdown in the US roughly corresponds to the entry of the baby boom
into the workforce. The recovery occurred as the mass of the baby boom entered
their prime working years. Feyrer (2007) finds that there is a strong and robust
correlation between relative cohort sizes and total factor productivity. In particular,
the proportion of workers aged forty and older is positively correlated with total
factor productivity. The magnitude of the effect is an order of magnitude larger
than one would expect from the returns to experience measured at the micro level.
In other words, the social return to experience appears to be much larger than the
private return.

This paper looks to management quality as one possible source of externalities
to experience. Lucas (1978) proposes a model where the quality of the manager of
a firm maps directly into firm output differences. Given the same quantity of labor
and capital, firms with more talented managers will produce more output. The
effectiveness of management is also affected by the scope of the enterprize. Given a
firm with a particular manager, there are decreasing returns to the scale of the firm.

If we assume some distribution of managerial talent those with the most man-



agerial talent will take managerial positions and those with less talent will become
workers. The heterogeneity in management talent combined with decreasing returns
to scale results in tension between firm size and managerial quality. In order to re-
duce the size of firms, additional managers are needed. The additional managers
will be lower quality than the existing managers.

Given this structure, it should be clear that an influx of workers that have low
levels of managerial talent will require changes on both margins. The number of
workers per manager will rise for existing managers — reducing their effectiveness
— and some workers will be drawn into the ranks of management. These marginal
managers will obviously lower the overall talent of management.

The entry of the baby boom into the US workforce presents us with precisely
this situation. When the baby boomers entered the workforce, they were not im-
mediately useful as managers, either through a lack of experience or institutional
restrictions on younger workers managing older workers. The managers for these
new workers necessarily came from the smaller and older cohorts of workers. This
dynamic is evident in the data.

An examination of census data shows that the entrance of the baby boom into
the US workforce caused significant changes in the age structure of management.
First, workers in cohorts born before the boom were drawn into management in
larger numbers. Second, workers in the baby boom cohort were called upon to
manage at earlier ages than in previous generations. This implies that from 1960
until 1980, firms had to go deeper into the management distribution causing a fall
in average management quality. This trend reverses by 2000. This implies falling
management quality from 1960 until 1980 and rising quality thereafter.

The timing of this change in management structure roughly parallels the slow-

down in US productivity growth. This paper examines how important the demo-



graphic change in management quality was compared to the overall US productivity
slowdown. Using the Lucas model as a framework, we calibrate a model of man-
agers, workers and firms and examine how changes in the observed age distribution
of workers in the US affects productivity. The results suggest that the management
effects of the baby boom may have caused productivity growth in the 1990’s to be
0.15-0.25 percentage points higher than in the 1970s. This represents roughly 20%

of the observed slowdown.

1 Background

Productivity growth slowed in the US and other industrialized nations during the
1970’s and remained below the earlier trend until the mid 1990’s. Figure [Il shows
yearly growth in output per hour in the nonfarm business sector for the US The
yearly data are overlaid with a five year moving average. The fall in average growth
rates from 1975 until 1995 is obvious.

There has been enormous debate about the causes of the US productivity slow-
down and the recent resurgence in productivity growth. Interestingly, these two
events are treated somewhat separably in the literature. In a 1988 symposium on the
productivity slowdown in the Journal of Economic Perspectives, Fischer (1988) sug-
gests that the main causes were oil price increases, as argued by Jorgenson (1988) in
the same issue, and a slowdown in the rate of new technology production. Griliches
(1988) expresses skepticism of the latter view. Interestingly, the productivity resur-
gence debate is a bit disconnected from the slowdown literature. Debate has largely

revolved around the role of computer technology

!(Lazear, Baicker and Slaughter 2007)
2See Nordhaus (2002), Gordon and Sichel (2002), Oliner and Sichel (2000), and Fernald, Thip-
phavong and Trehan (2007) among many others.



Figure 1: Growth in US Labor Productivity 1960-2005
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This paper will examine one potentially overlooked determinant of both the
productivity slowdown and resurgence, demographic change. To suggest that the
entry of the baby boomers into the workforce lowered labor productivity is hardly
a new idea. Standard Mincer regressions suggest that increases in experience result
in higher wages. The entry of the baby boomers into the workforce in the 1970s
certainly lowered average experience in the US. Insofar as simple labor productivity
measures do not account for the experience of the workforce, this may be causing
part of what we see in Figure [ However, the impact of experience is relatively
modest and even accounting for it does not change the basic picture very much.
In addition, the baby boomers were more educated than their elders, offsetting the
change in experience. Baily, Gordon and Solow (1981) summarize the adjustments
one can make for demographics and finds that they generate relatively small effects.

It should be noted, however, that the standard Mincer regressions are based on
private returns to experience and will not be capable of detecting externalities to a
more experienced workforce. Feyrer (2007) and Feyrer (2006) show that the effect
of demographic change on aggregate output may be much larger than suggested
by the private returns to experience The impact of an increase in the proportion
of experienced workers (aged forty plus) is found to have an effect an order of
magnitude larger than expected from the private return to experience. This paper
is an attempt to suggest a mechanism through which changes in experience may
generate large externalities.

One way in which the externalities to experience may matter is through manage-

30ther work has also found a relationship between demographic change and output. Focusing
on the dependency ratio, Bloom, Canning and Sevilla (2001) find that increases in the size of the
working age population can produce a “demographic dividend” to economic growth. Kogel (2005)
finds a relationship between total factor productivity and the dependency ratio. Persson (2002)
finds that the age structure of US states affects output. Sarel (1995) finds a significant effect of
the age structure of the population on output in a cross section of countries. Bloom, Freeman and
Korenman (1988) find that being a member of a large cohort leads to lower lifetime earnings.



ment quality. It is not unreasonable to think that lowering management quality will
have effects on productivity that go beyond the change in private returns. Good
management may also be important for the implementation of new technologies.
There is microeconomic evidence that age matters in the adoption of technology.
Weinberg (2002) finds that both experience and age matters for technology adop-
tion. Since schooling tends to be concentrated early in life, young managers have
the advantage of more recent human capital

Much of the current debate on the productivity resurgence revolves around
whether it is due to the falling cost of information technology capital (essentially
a capital deepening story) or through the ability of information technology to im-
prove productivity in all sectors. If management quality matters, it may be that
demographic shifts have had important effects on the ability of firms to implement
computer technology. If so, the proximate cause of the productivity resurgence may
be the implementation of IT, but the ultimate cause may be the enhanced ability

of management to take advantage of the new opportunities.

1.1 Changes in the US Workforce Age Structure

The baby boom in the United States generated significant changes in the age dis-
tribution of the population. Figure [2 shows the number of live births in the US
from 1920 until about 2000. Peaking in the late 1950’s, the baby boom cohorts were
significantly larger than those preceding and following. Figure 3 shows the resulting
changes in the age distribution of the US workforce over time. The proportion of
twenty year olds in the workforce rose from 20 percent in 1960 to 30 percent in 1980

as the baby boom enters the workforce. In each ten year interval, this effect repeats

4Chari and Hoenhayn (1991) find that technologies diffuse slowly due to vintage human capital
effects.



Figure 2: Live Births in the US
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Figure 3: The Baby Boom and the Age structure of the US workforce
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in the next age category. The number of thirty year olds peaks in 1990-1995 and
the number of forty year olds peaks in 2000.

Figure M shows the age distribution of full time workers in the US overlaid with
the age distribution of workers classified as managers for each census between 1960
and 2000. The underlying data for these histograms are from the Integrated Public
Use Microdata Series of the US census The entire workforce distribution is the
solid line while the managerial workforce distribution is dashed. At the left hand
side of each distribution the dashed line falls below the solid line, illustrating that
workers in their twenties are managers at lower rates than older cohorts. In 1970,
the entry of the baby boomers into the workforce is very apparent in the worker
distribution, but barely discernable in the manager distribution. By 1980, however,
the presence of the baby boom in the managerial workforce is obvious. Figure
shows the evolution of the mean and median ages of US managers over time. Over
the decade of the 1970s the median age of managerial workers falls by five years.
Between 1980 and 2000 the baby boom begins to have enough workers in the over
thirty distribution to manage itself. By 2000 the two distributions have returned to
a pattern very similar to 1960.

If the baby boomers were entering the non-managerial workforce in large numbers
by 1970, who was managing them? The short answer is the older, smaller cohorts.
Figure [6] shows the proportion of workers classified as managers by age group over
time. This data has been detrended by time to remove secular movements in the
proportion of workers classified as managers. From 1960 until 1980 the probability
that any given person enters management rises for all age groups. These are the

workers called into management ranks by the entry of the baby boom into the

Shttp://usa.ipums.org/usa/. For 1980, 1990 and 2000, the data are a 5% sample. For the earlier
years a 1% sample is used. The sample is comprised of full time workers. Workers categorized as
“Managers, Officials, and Proprietors” under the 1950 occupational coding are coded as managers.
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Figure 4: Age Distribution of US Workforce categorized as managers, by year
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Figure 5: The Mean and Median Ages of US Managers, 1960-2000
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workforce. From 1980 to 2000 this trend reverses as the baby boom itself provides
the managers.

It should be noted that this is not due to a secular increase in workers classified
as management — though this is also happening. As long as young cohorts manage at
a lower rate than older cohorts, it is possible for all cohorts to see an increase in the
proportion managing despite the management to worker ratio staying constant in
the aggregate. Imagine that there are two groups of workers, the old and the young.
The overall proportion of workers to managers is constant at 10 percent. In year one,
there are an equal number of young and old workers, but only the old workers take
on management roles, so 20 percent of the old cohort manages. In year two a large
cohort enters such that the young cohort is now twice the size of the old cohort. If
no one from the young cohort is allowed to manage, the proportion of the old cohort
managing will need to rise to 30 percent in order to keep the aggregate proportions
constant. The overall proportion of managers will remain constant despite the fact
that the proportion of managers went up in the older group.

Figure [7 shows the change in management proportions over time. The overall
numbers rise dramatically from 1960 until 1990 and subsequently fall. Nothing
discussed so far gives an answer to whether the entry of the baby boom should
ceteris paribus raise or lower the proportion of managers in the economy. It is almost
certainly true that the large rise is due to secular changes in the US economy or
changes in the way forms classify jobs. However, we will return to this question
with the calibrated model. In particular, we will look for suggestions that the fall
between 1990 and 2000 is related to the aging of the boomers.

Intuitively, the baby boomers were entering the workforce in large numbers and
needed to be managed by someone. Since young workers tend to be managers in

lower numbers than older workers, the additional managers needed to come from the
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Figure 6: Proportion of US Workforce categorized as managers (detrended), by age
group
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Figure 7: Proportion of US Workforce categorized as managers over time
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older and smaller cohorts. The additional managers are necessarily of lower talent
than the existing managers, otherwise they would have been managing already.
This leads to an overall drop in management quality and a fall in TFP. After 1980,
when the baby boomers enter the years when workers normally enter management
roles, the situation reverses. At this point the baby boom can manage itself and
has a relatively small group of young workers to manage. This results in a fall in
the proportion of 40 year old workers managing over time and an increase in the
overall quality of management. The following section will make this argument more

formally in an attempt to estimate how large these effects could be.

2 The Lucas Span of Control Model

This section presents a simplified version of the model from Lucas (1978). Each firm
consists of a single manager and a number of homogeneous workers. There is het-
erogeneity in management talent and management talent has a multiplicative effect
on firm output. There are decreasing returns in the number of workers employed
by a firm.

More formally, a firm with a manager of quality x managing L workers and K

units of capital will produce the following amount of output,

Y(z) = xglf(K, L)] (1)

where f() is a standard neoclassical production function, and g[] has decreasing
returns. The decreasing returns to g[] imply that larger firms will have lower per
worker output given a fixed level of management talent, . As the ‘span of control’

of a manager gets larger, their effectiveness diminishes.
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Assume a heterogeneous distribution of managerial talent, I'(z). All individuals
will be either managers or workers. Individuals with the highest level of management
talent will become managers while workers of lower talent will be employed by
firms. Smaller firms are more productive, but since each firm needs a manager, the
additional managers needed to reduce firm size will be of lower quality. This tradeoff
drives the equilibrium level of firm size and management quality. There will be a
cutoff level of managerial talent, z, below which individuals will not be managers.
If the total quantity of labor is normalized to one, the resource constraint on labor
is

1—r@yzému@mmmg1. 2)

Total output is

y — / " Y (2)dl(x). (3)

The profit of each firm is equal to the output minus the cost of inputs.
=Y — Kr — Nw (4)

where 1 is the real return to capital and w is the real wage. Firms maximize profits

subject to the first order conditions

dY

K=" )
and

dY

The production function F(K, L) from (I)) is taken to be Cobb-Douglas with

capital share of @ € (0,1). Lucas shows that if firm size is independent of firm

14



growth rates (Gibrat’s Law), the function g[] must take on the following simple
parameterization,

Y = z(K“L'")7, (7)

where 3 € (0,1) defines the degree of diminishing returns to firm SizeH The first
order conditions imply the following optimal capital labor ratio, which is identical

for all firms, regardless of management talent, x.

K a w
T — (8)

T l-ar
Combining () with either of the first order conditions results in the following
optimal level of workers for any given level of management talent, x, wage rate, w,

and rate of return to capital, r.

1
1—

L = Lirw,z) = [(1-@5( a )“ﬁ r—aﬁwaﬂ—lxl ’ ()

11—«

The number of workers for any given firm is increasing in the talent of management
and decreasing in the rental rate of capital and the real wage. Combining the profit
function with () and (@) you can solve for the profit level of a firm with management
talent x in terms of the real wage and real return on capital. For simplicity we can
assume that the real rental rate of capital is exogenously determined (US firms
can borrow in world markets). The wage, however is going to be endogenously
determined subject to the resource constraint (2)). Consider the choice of a individual
between working for wages at an existing firm and managing their own firm. They
will choose to manage only when the profit of the firm will exceed their wages as

a worker. There will be some cutoff level of management talent where a worker is

6Lucas (1978), p. 514-515
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indifferent between managing and working.

(z) =w (10)

Where this cutoff falls will be a function of the distribution of management tal-
ent, ['(x), and the resource constraint (2). The following section will outline the

parameterization of this basic model and the algorithm for a numerical solution.

3 A Numerical Solution

In this section we will take the basic structure outlined above and describe the
steps needed to generate numerical estimates of the behavior of the US economy
based on the model. To simulate the model we first must specify the distribution of
managerial talent. The basic method is to generate a large number of discrete agents
and aggregate. These agents are distributed into groups by age, with the number of
agents from each age group reflecting the observed workforce proportions in the US
(see Figure[3]). Each age group has a different managerial talent distribution, I';(x).
The overall distribution of management talent, I'(x) is generated through summing
the distributions for each age group.

Each of these agents has a managerial talent, x, taken from an age specific
distribution of talent!] Each agent takes the rental rate of capital, r, and the wage
rate, w, as given. The output for a firm headed by a manager of talent level x
can be calculated from ([7]) subject to the profit maximizing conditions (B and

[@. Equations (@) and () give the profit maximizing levels of labor and capital.

"These talent levels are deterministic and not stochastic. The solution technique should there-
fore be seen as a numeric integration rather than a Monte Carlo exercise. To be more concrete, if
there were 99 agents, the first would be assigned the first percentile cutoff of the distribution, the
second the second percentile and so on to the 99 percentile.
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Plugging these values into (d]) gives the profit level of a firm headed by a manager of
talent x. If the profits are greater than the wage, the firm is viable and will operate
with L(x) employees and one manager with the manager receiving the profits. If
the profits are less than the wage, the agent will work for one of the viable firms.

Aggregate demand for workers at any given wage w can be determined by sum-
ming L(z) + 1 over the agents where m(z) > w. The solution of the model requires
finding the wage which equalizes supply and demand for workers. As the wage in-
creases, the labor demand will fall along two margins. First, a higher wage results in
a lower number of firms, since the profit threshold is higher. Second, any firm which
remains above the profit threshold will employ fewer workers. There is therefore a
downward sloping labor demand function with a fixed supply.

The equilibrium wage is the wage for which the total desired employment is
equal to the total number of agents in the economy. This can easily be found
numerically. Once the equilibrium wage, w*, has been determined we can calculate
total output by summing up individual firm output. Other metrics are also easily
calculated including the proportion of managers from each age cohort and the profit

distribution of managers.

3.1 Parameterization of the Model

To complete the parameterization of the model we need to specify the coefficient on
capital in the production function, «, the degree of decreasing returns at the firm
level, 3, the exogenous rate of return to capital, r, and the age specific distributions
of management talent.

The exogenous rate of return to capital is set to the risk free rate of return,
5%. We can rely on relative income shares to determine the production function

parameters, « and (. It can easily be shown that the following shares of total income
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hold.

CAPITAL’S SHARE = a X (3 (11)
NONMANAGERIAL LABOR’S SHARE = (1 — a) x 3 (12)
MANAGERIAL LABOR’S SHARE = 1 — (3 (13)

We choose o and ( to produce income shares that roughly match the actual
economy. We set capital’s share of income to match the standard figure from national
income and product accounts, 40 percent. Piketty and Saez (2003) show that the
wage share of the top 10 percent of wage earners ranges from 25-35 percent over the
period of interest. Since the proportion of managers in the dataset is 10-15 percent,
this implies that the share of labor income going to managers should be roughly in
the range of 35-45 percent. The share of labor income going to managers is

1-p

MANAGER’S SHARE OF LABOR INCOME = 1 ﬂ .
— P

(14)

Given a share of capital in total income and a managerial share of labor income
appropriate values of & and (3 can be calculated from (III) and (I4]).

To generate the distribution of management talent, agents in the economy are
split across five age groups, 15-29, 30-39, 40-49, 50-59 and 60 and older. The number
of agents from each group is generated such that the proportions match the data.
The variation in these proportions over time will generate our results. Within each
age group the distribution of managerial talent is Pareto, a distribution commonly
associated with the distribution of income. Since firm profits will be proportional
to management talent, a Pareto distribution of management talent will tend to

generate similarly distributed management income.
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The Pareto distribution has pdf

kak
pf = 2. (15)

The shape parameter of the distribution, k, is common across all distributions and
is chosen so that the proportion of managers in equilibrium roughly matches the
observed proportions in the data overall given the values for a and 3 derived from
income shares. The lower support of the distribution, z,,, will vary by age group.
Differences in x,, result in proportional differences in the means of the resulting
distributions, so a 10% difference between the z,, between two age groups shifts the
average managerial talent for that group by the same amount. These shifts in the
talent distribution will generate different proportions of managers from the various
age groups. Since the forty year old cohort has the highest proportion of managers
in the data, it is used as a benchmark with z,, = 1 . The values of z,, for each
of the other age groups are chosen so that the equilibrium proportion of workers in
management from each age group roughly matches the data.

With these parameters in place the observed age proportions can be run through
the model from 1960 until 2000. The only variables that change over time are
these age proportions. The calibration parameters k, «, (3, and x,, are all fixed
as the model is marched forward through time. For each year the model is solved
numerically and equilibrium wages, the proportion of managers in each group and
total output can be determined. The size of the changes in output generated by
these demographic shifts in the model should be informative about how large the

effects may have been in the real economy.
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Figure 8: Simulated Response of output per worker to Demographically Induced
Management Changes (1960==100)
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k is the shape parameter for the Pareto distribution.

ms is managements share of labor income.

Given ms, k is chosen to match the data illustrated in Figure [Gl

4 Results

Figure[§shows the progression of income from 1960 to 2000 in the simulated economy
under three different parameter assumptions. The parameter sets were chosen by
first varying management’s share of labor income between 35 and 45 percent. The
value of the Pareto distribution shape parameter, k, was then adjusted until the
overall percentage of workers in management roles matched the data. The values
for the lower supports of each distribution, z,, were then adjusted to get the relative
managerial proportions of the age groups correct. Output per worker is falling from
1960 until 1980 with the more dramatic fall happening between 1970 and 1980.
Since the simulated model has no underlying productivity growth this fall in the

growth rate should be interpreted as a deviation from some constant underlying
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trend growth rate. Output per worker drops by 1 to 2 percentage points over
this period. After 1980 this reverses with output per worker in 2000 higher than
in 1960 under all parameterizations. Table [I] shows the yearly effect on growth

rates simulated by the model under the three different parameters sets. The model

Table 1: Percentage Change in Growth Rate Relative to Trend

ms=0.35 ms=0.40 ms=0.45

Year k=6.0 k=4.7 k=3.9

1960-1970 -0.034 -0.046 -0.057

1970-1980 -0.077 -0.095 -0.113

1980-1990 0.081 0.108 0.135

1990-2000 0.064 0.081 0.099
source: Author’s calculations

generates a fall in yearly growth rates of 0.05-0.15 percent relative to trend from
1970 until 1980. From 1980 until 2000 the growth rates reverse and are 0.05-0.15
percentage points above trend. The simulated difference between growth rates in
the 1970’s and the 1990s is between 0.14 and 0.21 percentage points depending on
the specific parameterization. This compares to a swing in the actual data of about
one percentage point. The model is therefore generating effects that are 15 to 20
percent of the effect measured in the actual economy.

The most significant discrepancy with the model relative to reality is the timing.
The simulated economy predicts an increase in labor productivity growth in both
the 1980’s and 1990’s while the actual productivity slowdown continued into the
1980’s (though the 1970’s were certainly the low point). Part of the difficulty is
that the census years match poorly with turns in the productivity series and the
productivity series is quite noisy.

The model matches other moments of the economy reasonably well. Each of the

parameter sets were chosen such that the proportion of managers from each group
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matches the detrended data from Figure[6l Figure [0 shows the proportions of each
group in management generated by the model for the central scenario overlayed with
the actual data. The model does a good job of matching the overall proportion
of managers from each group and also generates about a one percent increase in
the proportions managing from each group between 1960 and 1980. This compares
quite well with Figure [Gl

The average proportion of managers from each group is a direct consequence
of the parameterizations and was intentionally designed to match the data. The
changes over time, however, are entirely the result of changing cohort sizes, The
fact that the changes over time match the data indicates that the model and pa-
rameterization are capturing some of the dynamics in a reasonable way.

The differences in average management proportions across the age groups are the
result of adjusting the lower support, x,, of each group’s distribution. These values
are constant over time for each of the parameterizations. As mentioned earlier, the
lower support is proportional to the mean for the group, so a 10% lower value for
Tm lowers the group mean by a similar amount. Table [2] shows the values of z,,

for each of the parameterizations. The parameters necessary to generate the proper

Table 2: Relative Managerial Talent, by age group

Age ms=0.35 ms=0.40 ms=0.45
Group k=6.0 k=4.7 k=3.9
15-29 0.927 0.907 0.889
30-39 0.986 0.982 0.978
40-49 1.000 1.000 1.000
50-59 0.995 0.994 0.992
60 plus 0.994 0.993 0.992
source: Author’s calculations

management proportions suggest that workers under the age of 30 have 7-11 percent
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Figure 9: Simulated Manager Proportions, by age group
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Figure 10: Simulated Manager Proportions, by age group
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lower management talent than their elders. The 30-39 age group is about 2 percent
lower in talent than the older groups. There is no significant difference between the

over 40 groups.

5 Conclusions

This exercise obviously does not capture the US productivity slowdown perfectly,
though this is likely not a reasonable expectation. We can show that the Lucas
model is capable of generating movements in labor productivity that are large. This
suggests that there are external effects of changes in experience which are larger than
we should expect from an examination of micro returns to experience. Changes in
management talent due to demographic changes are potential factor contributing
to US productivity movements. The magnitudes suggest that these movements are
insufficient to explain the entire US slowdown, but may be causing one fifth of the
observed effect.

It is obviously true that the management story offered here is incomplete. The
composition of the US labor force changed in a number of dramatic ways during the
1970’s. In addition to the entry of the baby boom, participation rates for women
rose dramatically. If we assume that women were systematically barred from some
management roles during the 1970s is seems possible that there was an additional
drain on management quality in the 1970s which reversed as women took on more
management responsibility. If true, it may be that the effects in our simulated model
are understated.

Additionally, the experience level of managers was necessarily changed by these
demographic movements. In the 1970s, the marginal forty and fifty year old man-

agers had no managerial experience since they were only managing due to the entry
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of the baby boom. Conversely, when the boomers hit these ages, the average man-
ager had more experience in management roles than in previous generations since
they had typically been called on to manage at earlier ages.

Understanding the role of demographic change in productivity movements is of
interest for more than historical reasons. Many developing countries have large
demographic bubbles in the wake of fertility declines. As these cohorts age, their

impact on productivity will be significant.
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