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EXECUTIVE SUMMARY

Pension funds are the great stabilizers of our economy. When
individual investors run for the door during market downturns,
pension funds are there to stay. They are long-term investors and
remain in the market for the long haul. This provides financial and
economic stability that is needed for economic prosperity.

P

ension funds are also great stabilizers of
local economies. Pensioners keep receiving
their pension check in good as well as bad
economic times. While incomes from jobs and
investments decline during bad economic times,
pension checks provide an economic cushion
and keep local economies afloat. Unfortunately,
we have been steadily dismantling pensions
and hence undermining this economic cushion,
increasing economic volatility as a result.
Prevailing pension reforms increase economic
volatility in another way. They contribute to
the formation and bursting of asset bubbles.
Robert Shiller, a Nobel Laureate in Economics,
notes in Irrational Exuberance that one of the 12
causes of the asset price bubbles is conversion
of defined-benefit (DB) plans into definedcontribution (DC) plans.1 A “bubble” refers to
irrational rise in asset prices without growth in
1

2

underlying economic indicators. Conversion
of DB plans into DC plans forced millions of
Americans who had little or no investment
experience or knowledge of the stock market
or electronically traded funds (ETFs) to make
investment decisions that led to irrational
and unsustainable asset prices, or a bubble.
When the bubble eventually pops, it creates
economic volatility. In the end, everyone suffers.
Conversion of DB into DC plans also affects
people’s lives negatively in another way.
It exposes people to the economics of
manipulation and deception. When there is
a free market, there is not only freedom to
choose, but also freedom to be fooled and
caught-up into buying things and financial
products we may not need or understand.
George Akerlof and Robert Shiller note
in Phishing for Phools: The Economics of

Shiller, Robert, 2015. Irrational Exuberance. Princeton, NJ: Princeton University Press.
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Manipulation and Deception, that businesses
are always trying to sell us things and financial
products that may not be in our best interest.2
They explain that, just as the free market has
a tendency to reach equilibrium, so does
“phishing for phools.” If we have a propensity
to be fooled, someone will fish us for profit.
On top of all that, conversion to DC plans
has created an artificial retirement income
security crisis. In a separate analysis of
data from the US Department of Labor, we
examined per-participant savings in DB and
DC plans from 1975 to 2012. We found that
during this period, the combined DB and
DC savings were about $7 trillion. If no shift
to DC plans had taken place, the retirement
savings would have been $14 trillion.
The shift to DC plans and the dismantling
of public pensions are policy choices that
have serious societal consequences. These
changes not only harm the people who have
pensions, but they also affect everyone else. In
an earlier study, we examined the relationship
between these prevailing so-called pension
reforms and income inequality.3 We found
that pension reforms of the past 30 years have
exacerbated income inequality. We also found
that rising income inequality has dragged
down the economies of US states we studied.
The purpose of this study is to examine whether
prevailing pension reforms have increased
economic volatility. More specifically, we will
examine the relationship between these socalled reforms and economic, financial, and
revenue volatility at the national level. We will
also examine the relationship between the

prevailing pension reforms and economic and
revenue volatility at the state and local level.
There is a dearth of literature on pension reforms
and economic volatility. With respect to the shift
from DB to DC plans and economic volatility, the
study by Teresa Ghilarducci and Joelle SaadLessler of the New School of Social Research,
New York, makes an important contribution
to the literature.4 The study entitled, “How
401(k) Plans Make Recession Worse,” found
that 401(k)–type DC plans magnify the effects
of recession and increase economic volatility.
The present study uses empirical data from
various sources, including data from the
Census of Governments, the Bureau of Labor
Statistics, Bureau of Economic Analysis, and
the Tax Policy Center. We extracted various
variables to examine the relationship between
pension reforms and economic volatility at
both the national as well as the state and
local levels. The study period for the nationallevel analysis spans the 1980s, 1990s, and
2000s. The state-level analysis focuses mainly
on pension changes during 2000–2010.
Economic volatility is a generic term. For the
purposes of this study we examine economic
volatility using three interrelated measures.
1. Economic volatility as measured
by changes in median income
2. Financial volatility as measured
by changes in S&P returns
3. Revenue volatility as measured
by changes in revenues
At the national level, we calculated the
standard deviation for each of these three

2

Akerlof, George and Robert Shiller, 2015. Phishing for Phools: The Economics of Manipulation and Deception. Princeton, NJ:
Princeton University Press.
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http://www.ncpers.org/files/NCPERS%20Income%20Inequality%20Paper_Web(1).pdf
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measures of volatility within each decade.
We then examined the relationship between
the percentage of the workforce that was
shifted to DC plans and economic volatility
using nonparametric statistics. We found that
the shift to DC plans exacerbated economic,
financial, and revenue volatility. We found:
n

n

n

For each 1% shift of the
workforce to DC plans, economic
volatility rises by 2%.
For each 1% shift to DC plans,
financial volatility rises by 8%.
For each 1% shift to DC plans,
revenue volatility increases by 54%.

At the state and local levels, we examined the
relationship between so-called pension reforms
that consisted of negative pension changes
such as cuts in benefits, increases in employee
contributions, and conversion of DB plans to

4

DC or combination plans. This analysis covers
the period of 2000–2010 and focuses mainly on
economic and revenue volatility. We found:
n

n

For each negative pension change
a state makes, economic volatility
in that state increases by 10.5%.
For each negative pension change
a state makes, revenue volatility in
that state increases by about 65.1%.

These findings hold true even when we
control for other variables that may impact
economic volatility or revenue volatility.
There are a lot of numbers and statistics
presented in this paper, but we should
never forget that each number represents
a real person whose life is impacted in very
real way. Pensions are the great stabilizer
of our economy. Instead of dismantling
them, we must preserve and expand them.
Everyone deserves a great pension. n
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INTRODUCTION

P

ension funds are the great stabilizers of
our economy. When individual investors
run for the door during the market downturns,
pension funds are there to stay. They are longterm investors and stay in the market for the
long haul. This provides financial and economic
stability that is needed for economic prosperity.
Pension funds are also great stabilizers of local
economies. Pensioners keep receiving their
pension checks in good as well as bad economic
times. While incomes from jobs and investments
decline during bad economic times, pension
checks provide an economic cushion and keep
local economies afloat.
Unfortunately, we have been steadily dismantling
pensions and hence undermining this economic
cushion and increasing economic volatility.
For example, in the past 30 years about 36
million workers have lost the lifetime guarantee
of a defined-benefit (DB) pension. They
were thrown into a do-it-yourself retirement
savings scheme such as a 401(k)-type definedcontribution (DC) plan. Similarly, in the public
sector—the last frontier for the battle for a
life-time guarantee of a DB pension—almost
all states have been cutting benefits, increasing
employee contributions, and converting DB
plans into DC or combination plans. The
more we dismantle pensions, we believe,
the more volatile our economy becomes.
5

Prevailing pension reforms increase economic
volatility in another way. They contribute to
the formation and bursting of asset bubbles.
Robert Shiller, a Nobel Laureate in Economics,
in Irrational Exuberance notes that one of the 12
causes of the asset-price bubbles is conversion
of DB plans into DC plans.5 A “bubble” refers to
an irrational rise in asset prices without growth
in underlying economic indicators. Conversion
of DB plans into DC plans in the 1980s forced
millions of Americans who had little or no
investment experience or knowledge of the
stock market or electronically traded funds
(ETFs) to select their own investment vehicles.
This led to what Shiller calls the Millennium
boom or bubble of 1982–2000. Asset prices
rose by about 800% when underlying economic
indicators, such as gross domestic product
(GDP) and corporate profits, only grew by 40%
and 60% respectively. This bubble popped in
2001. As we can tell from the experience with
several recent bubbles (housing, financial,
etc), when bubbles form and pop, economic
volatility increases and everyone suffers.
Ordinary Americans who have been moved into
DC plans became easy targets for manipulation
by fund managers and brokers. When there is a
free market, there is not only freedom to choose,
but also freedom to be fooled and caught up
into buying things and financial products we

Shiller, Robert, 2015. Irrational Exuberance. Princeton, NJ: Princeton University Press.
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may not need or understand. George Akerlof
and Robert Shiller note in Phishing for Phools:
The Economics of Manipulation and Deception
that businesses and individuals are always trying
to sell us things and financial products that
may not be in our best interest.6 They explain
that, just as the free market has a tendency
to reach equilibrium, so does “phishing
for phools.” If we have a propensity to be
“phooled,” someone will “phish” us for profit.
On top of all that, conversion to DC plans has
created an artificial retirement income security
crisis. In a separate analysis of data from the
US Department of Labor, we examined perparticipant savings in DB and DC plans from
1975 to 2012. We found that not only have assets
per participant in DC plans grown slower than
in DB plans, but the historic shift from DB to
DC plans in the private sector has reduced total
retirement savings by 50 percent. For example,
during this period, the combined DB and DC
savings were about $7.0 trillion. If everyone
remained in the DB plan, that is, if there was no
massive shift to DC plans, the retirement savings
would have been $14.0 trillion (see Appendix A).
Shifts to DC plans and the dismantling of public
pensions have serious societal consequences.

6

These changes harm not only the people who
have pensions, but everyone else. In an earlier
study, we examined the relationship between
these prevailing so-called pension reforms
and income inequality.7. We found that the
pension reforms of the past 30 years have
exacerbated income inequality. We also found
that rising income inequality has dragged down
the economies of the states we studied.
The purpose of this study is to examine whether
prevailing pension reforms have increased
economic volatility. More specifically, we will
examine the relationship between these socalled reforms and economic, financial, and
revenue volatility at the national level. We will
also examine the relationship between the
prevailing pension reforms and economic and
revenue volatility at the state and local levels.
The study is organized as follows. In Section I,
we will review relevant literature on economic
volatility in general and the relationship between
pensions and economic volatility in particular.
We will then describe the data and methodology
used in the study in Section II. In Sections III
and IV, we will discuss results at the national and
state levels, respectively. Finally, in Section V, we
will draw main conclusions from this study. n

6
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Section I
REVIEW OF LITERATURE

W

hat Is Economic Volatility? Economic
Volatility refers to wild swings sometimes
referred to as a “roller coaster” in the financial
system and economy.8 It’s an undesirable state
for a developed economy as it adversely disrupts
the lives of many people. On the contrary,
economic stability refers to the financial and
economic system of a nation that displays only
minor fluctuations in output growth. Economic
stability is a desirable public policy goal.
How Is Volatility Measured? Volatility is most
commonly measured by standard deviation,
a statistical measure of dispersion around
the mean.9 For example, during the 15-year
period from August 1, 1992, to July 31, 2007,
the average annualized total return of the
S&P 500 Index was 10.7%. This number tells
us what happened for the whole period,
but it doesn’t say what happened along the
way. The standard deviation for that same
period was 13.5%. The higher the standard
deviation, the higher is the volatility.
Standard deviation is a useful measure in other
ways. Statistical theory tells us that in normal
distributions (the familiar bell-shaped curve), any

given outcome should fall within one standard
deviation of the mean about 67% of the time
and within two standard deviations about 95%
of the time. Thus, an S&P 500 investor could
expect the return at any given point during
this time to be 10.7% +/− 13.5% for 67% of
the time and +/− 27.0% for 95% of the time.
What Causes Economic Volatility?: There are a
number of causes of economic volatility.10 Let’s
discuss a few that may be relevant to our analysis.
Asset Bubbles – The most recent formation and
bursting of the 2003–2007 bubble is a good
example that shows how asset bubbles make
our economy volatile and turn our lives upside
down. An irrational rise in asset prices without a
corresponding rise in incomes or other economic
indicators gives rise to an asset bubble. Without
appropriate public policy, such bubbles are
bound to pop and create a volatile economy.
Deregulation – When there are no rules, and
regulators are unable or unwilling to enforce
regulations, the result is asset bubbles as well
as corruption. For example, during 2003–2007,
people were buying homes regardless of

8

BusinessDictionary.com. “Economic stability.”http://www.businessdictionary.com/definition/economic-stability.html#ixzz3nJwZJkoZ

9

Lamb, Katrina. “Measuring and Managing Investment Risk.” Investopedia. http://www.investopedia.com/articles/08/risk.asp

10 See, for example Pettinger, Tejvan. “Economic Instability.” Economics Help. August 31, 2009. http://www.economicshelp.org/
blog/1795/economics/economic-instability/; http://www.ukessays.com/essays/economics/the-causes-of-economic-instability-economics-essay.php
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their ability to pay their mortgages. Financial
institutions were bundling and selling subprime
and “toxic” mortgages in the open market. Such
irrational growth in asset prices or corruption
eventually results in an economic downturn,
shattering people’s confidence in the economy.
Reduction in Purchases – Economic booms
and busts shake consumer confidence
in the economy. People get worried
and stop purchasing things. This leads
to surplus inventories and layoffs. This
becomes a vicious cycle. People’s incomes
decline due to loss of jobs and incomes.
They cannot afford to buy goods and
services, making our economy volatile.

Lack of Investment in People – Lack of
investment in people, especially through
cuts in education, leads to stagnant incomes
and rising income inequality. This in turn
gives rise to declining or stagnant consumer
spending and economic volatility. Shiller
outlines 12 reasons for the formation of the
Millennium bubble of 1982–2000. One of
these reasons was rising income inequality.11
Revenue Structure – State and local
governments have consistently made their
revenue structures more regressive during the
past 30 years. Regressive revenue structures
not only impose higher tax burdens on
middle–and lower–income people, but do
not grow with the economy. People have
less money to spend and feel that their lives
are not getting any better even in times

of economic recovery. They hold back on
spending, which results in economic volatility.
Pensions and Economic Volatility: There is a
dearth of literature on the relationship between
pensions and economic volatility. As discussed
earlier, pensions are the great stabilizers of
our economy. A recent study by Luciano Fanti
and Luca Gori of the University of Pisa, Italy,
examined economic growth and stability under
two types of systems of old-age insurance:
intra-family support versus a public pension.
They found that a public pension system, even
if it is a pay-as-you-go system, is much better
for overall economic growth and stability than
intra-family support.12 More specifically, they
found that public pensions considerably reduce
the possibility of cyclical economic instability.
With respect to the shift from DB to DC plans
and economic volatility, the study by Teresa
Ghilarducci and Joelle Saad-Lessler of the New
School of Social Research, New York, makes
an important contribution to the literature.13
The study entitled, “How 401(k) Plans Make
Recession Worse,” found that 401(k)-type DC
plans magnify the effects of recession and
destabilize the economy. In a December 20,
2014, press release of the Schwartz Center
for Economic Policy Analysis at the New
School, the author is quoted as follows:
This study makes it clear that the private
sector’s historic transition towards
market-based retirement plans and away
from traditional pensions has not only
harmed investors who lost their savings

11 Shiller, Robert, 2015. Irrational Exuberance. Princeton, NJ: Princeton University Press.
12 Fanti, Luciano, / Luca. Gori, 2012, “Economic growth and stability with public pay-as-you-go pensions and private intra-family
old-age insurance,” Research in Economics, 66(3), September 2012, Pages 219–229.
13 Ghilarducci, Teresa, and Joelle Saad-Lessler, 2014. “How 401(k) Plans Make Recessions Worse.” Schwartz Center for Economic
Policy Analysis and Department of Economics, The New School for Social Research, Working Paper 2014-9.
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in the Great Recession, but injured the
overall economy. In fact, 401(k)s not
only de-stabilize the economy, they
significantly undermine the benefits
of other stabilizing programs.14
The study found that DB plans such as Social
Security, unemployment insurance, and Medicare
serve as automatic stabilizers of the economy
during economic cycles. They reign in the
economy during periods of expansion and
stimulate it during recessions. DC retirement
accounts such as 401(k) plans, on the other hand,
increase the volatility of the business cycle.
They contribute to overheating of the economy
during economic expansions and exacerbate
contraction during economic recessions. More
specifically, the study found that for every $1
increase in real GDP, 401(k) plans reduce the
impact of automatic stabilizers by 15%.
Economic volatility is a result of “irrational
exuberance”—a term that was popularized by
former Federal Reserve chair Alan Greenspan,
perhaps after Robert Shiller’s testimony
at the Federal Reserve in which he noted
that rising asset prices are irrational. When
asset prices rise despite weak underlying
economic indicators and lack of regulations,
bubbles are likely to form and eventually pop.
This process of formation and popping of
bubbles gives rise to economic volatility.
Shiller, a Nobel Laureate in Economics, in his
book Irrational Exuberance,15 discusses various
recent booms or bubbles, including what he
calls the Millennium bubble (1982–2000), the
Ownership Society bubble or housing bubble
(2003–2007), and the New Normal bubble
(2009–present). Understanding the etiology

of all these bubbles is important for many
reasons, but in the context of this study’s
focus on pensions and economic volatility,
the Millennium bubble is most relevant.
In analyzing the causes of the Millennium
bubble, Shiller provides 12 reasons. One of these
reasons was the shift from DB plans to DC plans.
He notes that the most revolutionary change in
the pension arena was the expansion of DC plans
at the expense of DB plans. The creation of the
first 401(k) plan, and its ratification by the Internal
Revenue Service in 1981, marks an important
milestone in the expansion of DC plans. The shift
to DC plans forced people to learn about stocks
and investments, and required them to make
choices that were previously made for them by
pension boards with the help of professionals.
Using a study by Shlomo Benartzi and Richard
Thaler (which shows that when people have
choices, they tend to allocate investments
equally), Shiller demonstrates that people
unintentionally allocate more resources to
stocks. For example, if there are two investment
choices in a 401(k) plan, a stock fund and a
balance fund (50% stocks and 50% bonds),
people will tend to allocate their money 50%
to the stock fund and 50% to the balanced
fund. In this scenario, they are unintentionally
investing 75% in stocks and only 25% in bonds.
In a nutshell, the shift to DC plans boosted
demand for stocks, resulting in the irrational
rise in asset prices and the formation of the
Millennium bubble. As mentioned earlier, when
the bubble pops, economic volatility increases
and people’s lives are turned upside down. n

14 “New School Study: 401(k) Plans Magnify Effects of Recession, De-stabilize Economy.” The New School Press Release,
December 20, 2011. http://www.newschool.edu/pressroom/pressreleases/2011/Stabilizers.htm
15 Shiller, Robert, 2015. Irrational Exuberance. Princeton, NJ: Princeton University Press.
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Section II
DATA AND METHODOLOGY

T

his study uses empirical data from
various sources, including the Census of
Government, the Bureau of Labor Statistics,
the Bureau of Economic Analysis, and the Tax
Policy Center. We extracted various variables
to examine the relationship between these
variables and economic volatility during the
1980s, 1990s, and 2000s. The analysis was done
at both the national and state levels.

n

n

Percentage change in income inequality

n

Percentage cuts in education

The variables used for our analysis at
the national level consisted of:
n

n

n
n

Annual percentage of the workforce
(public and private sectors) shifted
from DB to DC plans
Annual percentage change in economic
growth (measured by median income)
Annual percentage change in the S&P Index
Annual percentage change in total
state and local revenues

These variables cover the
1980s, 1990s, and 2000s.
The variables used in the state-level
analysis cover the period of 2000–
2010. These variable include:
n

n

10

Percentage change in economic growth
(measured by change in median income)
Percentage change in state and local revenues

increasing employee contributions,
and converting DB plans into DC
plans or some combination.

n

n

n

Number of negative pension changes each
state made during 2000–2010. By negative
changes, we mean cutting benefits,

Regressivity of state and local tax
systems (measured by declining
reliance on progressive taxation)
Percentage of public employees
in the state workforce

The analysis at the national level consisted of
examining the relationship between the shift to
DC plans and economic, financial, and revenue
volatility. Volatility was measured using the
standard deviation of each of these variables
during each decade. The national-level analysis
does not allow us to do higher-level, (e.g.,
regression) analysis, owing to the limited data
set. The analysis at the state and local levels,
however, allows us to do a multivariate analysis
to examine economic and revenue volatility
during 2000–2010 and its relationship to the
variables listed above. The state-and-local-level
analysis does not examine financial volatility
as there is no specific state-level financial
market equivalent to the S&P. We ran various
regression models and have selected two that
are the best fit (around the regression line). n
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Section III
DOES SHIFTING TO DEFINED CONTRIBUTION
PLANS AT THE NATIONAL LEVEL
EXACERBATE ECONOMIC VOLATILITY?

B

ased on empirical data and analysis
presented in this paper, the answer to the
question posed in the title of this section is: yes.
During the decades of the 1980s, 1990s, and
2000s, approximately 36 million public and
private sector workers were shifted from DB
plans to DC plans. This shift, as Shiller notes in
his analysis of bubbles, forced people to make
investment choices that used to be made for
them by pension fund boards and professionals.
The new situation led to an irrational rise in asset
prices and the formation of bubbles. When these
asset bubbles pop, economic volatility rises.

Economic volatility is a generic term. For the
purposes of this study we examine economic
volatility using three interrelated measures:
1. Economic volatility as measured
by changes in median income
2. Financial volatility as measured
by changes in S&P returns
3. Revenue volatility as measured
by changes in total US revenues
We calculated volatility (standard deviation)
for each of these three measures within each
decade. We then examined the relationship
between the percentage of the workforce that
was shifted into DC plans and economic volatility

Table 1

Shift to DC Plans in the United States Increases Economic Volatility: For Each
1% Shift to DC Plans, Economic Volatility Increases by Approximately 2%*
Decade(s)

Cumulative % of Workforce
Shifted to DC Plans

Economic Volatility
(Standard Deviation)

1980s

6.93

1.82

1990s

7.37

1.82

2000s

8.90

2.14

1980s-2000s

% Increase in Economic
Volatility

17.58**

*Approx 2 = 17.58/8.90
**17.58 = [(2.14–1.82)/1.82] x 100
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Figure 1

% Shift to DC/level of volatillity

volatility. A positive
relationship means
Shift to DC Plans in the United States Increases
that the higher the
Economic Volatility
percentage of the
10
workforce shifted to
% Shift to DC plans
9
DC plans, the higher
Economic volatility (SD)
8
% Shift to DC plans
the economic volatility.
7
Column 2 of this table
6
shows that 6.93% of the
5
workforce was shifted
4
to DC plans in the
3
1980s. The cumulative
Volatility
2
percentage of the
workforce shifted to
1
DC plans reached
0
1980s
1990s
2000s
8.90% by the 2000s
Decade
(each 1% shift equals
Note: DC = defined contribution; SD = standard deviation.
about 4 million people).
using nonparametric statistics. By nonparametric Column 3 of the table shows economic
volatility increased from 1.82 in the 1980s to
we mean the use of contingency tables. We
2.14 in 2000s. Column 4 of Table 1 shows that
found that the shift to DC plans exacerbated
volatility increased by 17.58% during the 30economic, financial, and revenue volatility.
year study period. This means that for each 1%
shift of the workforce to DC plans, economic
For each 1% shift of the workforce to DC
volatility increased by approximately 2%.
plans, economic volatility rises by 2%: The
results in Table 1 show that there is a positive
The same results are shown graphically in Figure
relationship between the percentage of the
1. The dark blue bars represent the percentage
workforce shifted to DC plans and economic
Table 2

Shift to DC Plans in the United States Increases Financial Volatility:
For Each 1% Shift to DC Plans, Financial Volatility Increases by Approximately 8%*
Decade(s)

Cumulative % of Workforce
Shifted to DC Plans

Financial Volatility
(Standard Deviation)

1980s

6.93

12.7

1990s

7.37

15.8

2000s

8.90

22.1

1980s-2000s
*Approx 8 = 74.01/8.90
**74.01 = [(22.1−12.7)/12.7] x 100
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% Increase in Financial
Volatility

74.01**

Figure 2

Shift to DC Plans in the U.S. Increases
Financial Volatility
25
Series 1

% Shift to DC/Level of Volatillity

shift to DC plans and
the light blue bars show
economic volatility.
The two arrows point
upward, depicting the
positive relationship
between the shift to DC
plans and economic
volatility. This implies
that the higher the
shift to DC plans, the
higher is the resulting
economic volatility.

20
Volatility

Series 2

15

10

% Shift to DC

5

For each 1% shift to
0
DC plans, financial
volatility rises by
8%: Next we examined the relationship
between the shift to DC plans and financial
volatility during the 1980s, 1990s, and 2000s.
Financial volatility is measured using the
standard deviation of S&P returns within each
decade. The results are shown in Table 2.

1980s

Column 2 in Table 2 shows the percentage of
the workforce that was shifted to DC plans in
each decade, and column 3 shows the standard
deviation of S&P returns in each decade. It
shows that as workforce percentages shifted
to DC plans rise, financial volatility rises as
well. For example, the workforce shift rose
from 6.93% in 1980s to 8.90% in 2000s. During
the same period financial volatility rose from
12.7 to 22.1–a 74.01% increase in financial
volatility during the 30-year study period. In
other words, for each 1% shift to DC plans,
financial volatility increased by about 8.3%.
These results are depicted graphically in Figure
2. Dark blue bars in this figure depict the
percentage of the workforce shifted to DC plans
and light blue bars show change in financial

1990s

2000s

Decades

volatility. The direction of the arrows is upward
depicting a positive relationship. By positive
relationship we mean that when the percentage
of workforce shifted to DC plans increases, so
does the financial volatility. This finding is very
much in line with Shiller’s argument that when
people were moved to DC plans, they had to
make investment choices that they never had to
make before. This contributed to an irrational
rise in stock prices and financial volatility.
There are several factors that contribute to
financial volatility. The nature of nonparametric
analysis and the limitation of data do not allow
us to examine such factors. We did, however,
look at the consequences of deregulation
of financial institutions on financial volatility.
It is a well known fact that the breakdown of
the wall between commercial banking and
investment banking led to the financial crisis of
2007–2008. Although the Glass-Steagall Act,
which created a wall between the two types
of banking, was repealed in the late 1990s,
chipping away at the wall began in 1987.16

16 Lardner, James. “A Brief History of the Glass-Steagall Act.” Demos. November 10, 2009. http://www.demos.org/publication/
brief-history-glass-steagall-act
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Table 3

Shift to DC Plans in the United States Increases Revenue Volatility:
For Each 1% Shift to DC Plans, Revenue Volatility Increases by 54%*
Decade(s)

Cumulative % of Workforce
Shifted to DC Plans

Revenue Volatility
(Standard Deviation)

1980s

6.93

2.15

1990s

7.37

1.74

2000s

8.90

12.53

1980s-2000s

% Increase in Revenue
Volatility

482.79**

*Approx 54.2 = 482.79/8.90
**482.79 = [(12.53−2.15)/2.15] x 100

We examined financial volatility before and
after 1987. We found that financial volatility
before 1987 was approximately 15.9. The same
figure after 1987 was 19.2. This is an increase
of 21%. In other words, chipping away at the
wall between commercial and investment
banking increased financial volatility, perhaps
contributing to the financial crisis of 2007–2008.

For each 1% shift to DC plans, revenue
volatility increases by 54%: The final way
we have looked at economic volatility in this
study is by examining revenue volatility. Our
analysis shows revenue volatility is impacted
most by a shift to DC plans. This is because
the effects of economic volatility and financial
volatility add up and impact revenues.

Figure 3

Shift to DC Plans in the United States
Increases Revenue Volatility

% Shift to DC/level of volatillity

14
12
% Shift to DC plans

Volatility

10
Revenue volatility

8

% Shift to DC plans

6
4
2
0

1980s

1990s

2000s

Decade
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The results regarding the shift to DC plans and
revenue volatility during the study period are
shown in Table 3. Column 2 in Table 3 shows
the percentage of the workforce shifted to DC
plans in each decade. Column 3 shows the
standard deviation of revenue volatility in each
decade. It shows that as the percentage of the
workforce shifted to DC plans rises, revenue
volatility increases. For example, the percentage
of the workforce in DC plans rose from 6.93%
in the 1980s to 8.90% in the 2000s. During the
same period revenue volatility rose from 2.15
to 12.53—a 482% increase in revenue volatility.
In other words, for each 1% shift to DC plans,
revenue volatility increased by about 54%.

depicting a positive relationship. By positive
relationship we mean that when the percentage
of the workforce shifted to DC plans
increases, so does the revenue volatility.
As outlined in the review of literature, there are
several factors that impact economic volatility.
Unfortunately, the nature of nonparametric
analysis and the limitation of data available
for this study does not allow us to conduct
higher-level (e.g., regression) analysis.
Such analysis will be conducted in the next
section, which focuses on the relationship
between prevailing pension reforms at state
and local levels and economic volatility. n

These results are depicted graphically in Figure
3. Dark blue bars in this figure depict the
percentage of the workforce shifted to DC plans
and light blue bars show the change in revenue
volatility. The direction of the arrows is upward
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Section IV
DO PREVAILING PENSION REFORMS
AT THE STATE AND LOCAL LEVELS
EXACERBATE ECONOMIC VOLATILITY?

B

using parametric statistics such as
correlations and regression coefficients.

Just to clarify, economic volatility in this section
excludes analysis of financial volatility. In the
previous section we examined economic
volatility at the national level in three ways:
economic volatility as measured by changes in
median income, financial volatility as measured
by changes in S&P returns, and revenue
volatility as measured by changes in total US
revenues. Since there is no state-level financial
market equivalent to the S&P, we will focus
mainly on economic and revenue volatility.

We will first discuss simple correlations and
then higher-level analysis, controlling for
variables that might impact the relationship
between the negative pension changes and
economic and revenue volatility. We will
then examine the relationship, controlling
for other variables including regressivity of
state and local tax systems, cuts in education,
income inequality, and public employees as
a percentage of the total workforce in the
state. We believe these variables impact
economic volatility or revenue volatility, as
discussed in Section I (literature review).

ased on our data and analysis, the
answer to the question posed in the title of
this section is: yes.

We have examined the so-called pension
reforms in all 50 states
Table 4
during 2000–2010. We call
Correlation Between Economic Volatility
these reforms negative
and Various Variables
pension changes because
they consist of cutting
benefits, increasing
Variable
Correlation Coefficient
employee contributions,
and converting DB
Negative Pension Changes
0.106
plans into DC plans
Income Inequality
0.234
or some combination.
The relationship
Cuts in Education
0.024
between these negative
Regressivity of Revenue System
0.117
pension changes and
economic and revenue
Percentage of Public Employees in the State
0.479
volatility is examined
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% Increase in
Volatility

Table 5
Correlation Between
Negative Pension
Correlation Between Revenue Volatility
Changes and Economic
and Various Variables
Volatility: Table 4 shows
the correlations between
Variable
Correlation Coefficient
economic volatility and
other variables. It shows
Negative Pension Changes
0.104
that the correlation between
Regressivity of Revenue System
0.145
negative pension changes
and economic volatility is
Percentage of Public Employees in the State
-0.139
positive. The value of this
words, the higher the percentage of public
correlation coefficient is 0.106. It simply means
that the more a state makes negative changes to employees in the state, the higher is the
economic volatility due to pension reforms.
its pensions, the greater its economic volatility.

Economic volatility is also positively related
to income inequality, cuts in education, and
regressivity of state and local revenue systems.
A higher percentage of public employees
in the state may magnify the impact of
these relationships. With respect to other
variables, the correlation coefficients shown
in Table 4 suggest that higher the income
inequality, cuts in education, and regressivity
of state and local tax systems, the higher is
the economic volatility. With respect to the
percentage of public employees in the state,
the effect of negative pension changes on
economic volatility is magnified. In other

% Increase in Economi
Volatility

Correlation Between Negative Pension
Changes and Revenue Volatility: Table
5 shows the correlation between negative
pension changes and revenue volatility. This
correlation is positive and has a value of
0.104. It simply means that the higher the
number of negative pensions changes a state
makes, the higher its revenue volatility.

Other variables considered relevant to this
analysis include regressivity of the state and
local revenue system and public employees as
a percentage of the total workforce in the state.
The correlation matrix in Table 5 shows that the
higher the regressivity
Table 6
of the tax system in a
Impact of Negative Pension Changes
state, the higher is the
on Economic Volatility in the States, 2000-2010.
revenue volatility in that
state. With respect to
of public
%percentage
Increase in Economic
Variable
Regression Coefficient
Volatility
employees in the state,
it seems that it serves as
Intercept
2.791
a stabilizing factor. The
Negative Pension Changes
0.105
higher the percentage
of public employees
Income Inequality
1.731
in a state, the lower is
Regressivity of Tax System
0.314
the revenue volatility in
that state. This makes
Public Employees
1.111
sense because public
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Table 7

Impact of Negative Pension Changes on Revenue Volatility
in the States, 2000-2010.
Regression Coefficient

Intercept

24.789

Negative Pension Changes

0.651

Regressivity of Tax System

13.099

Public Employees

-3.376

Does the Relationship Between Negative
Pension Changes and Economic Volatility
Hold When We Control for the Effects of
Other Variables? Simple correlations show that
negative pension changes exacerbate economic
and revenue volatility. Next we examine whether
the relationship holds even when we control
for other relevant variables that might impact
economic and revenue volatility at state and
local level. Several regression models were run
to find the best fit around regression lines. Data
used in the analysis are shown in Appendix B.
Table 6 presents regression coefficients
of the multivariate analysis that includes
other variables that might impact economic
volatility in a state. It shows that for each
negative pension change a state makes,
economic volatility in that state increases by
10.5%. This is true even when we control for
other variables such as income inequality,
regressivity of the state and local tax system,
and number of public employees in the state.
The model shows that while other variables
such as income inequality may have higher
regression coefficients in predicting economic
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Does
the Relationship
% Increase in Economic
Between
Volatility Negative
Pension Changes and
Revenue Volatility
Hold When We Control
for the Effects of
Other Variables? Table
7 shows regression
coefficients of the
model predicting revenue volatility in a
state on the basis of negative changes that
the state makes in its pension plans. Again,
several regression models were run to find
the best fit around the regression line.

Variable

employees are paid in good times and
bad. Therefore, they are a stable source of
revenues for state and local government.

volatility, negative pension
changes exacerbate
economic volatility as well.

The results in Table 7 show that negative
pension changes exacerbate revenue volatility.
The regression coefficient for the negative
pension changes is 0.651, which means that
for each negative change a state makes,
revenue volatility in that state increases by
about 65.1%. This is very close to what we
found for the national-level analysis in section
III. The national-level analysis showed that for
each 1% shift to DC plans, revenue volatility
increased by about 54%. The results in Table
7 also support our earlier contention that
the number of public employees in a state
serves as a cushion to revenue volatility as the
regression coefficient for this variable is negative
(−3.376). The negative coefficient means the
higher the percentage of public employees
in a state, the lower is the revenue volatility.
In summary, the foregoing simple correlations as
well as higher-level multivariate analyses show
that prevailing pension reforms, which essentially
consist of negative pension changes, exacerbate
economic and revenue volatility in the states. n
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Section V
CONCLUSIONS

T

here are a lot of numbers and statistics
presented in this paper, but we should never
forget that each number represents a real person
whose life is impacted in a very real way. In the
past three decades, about 36 million private and
public sectors workers were thrown out of the
lifetime security of pensions into do-it-yourself
DC plans. In the meantime, state and local
governments are steadily dismantling pensions
for teachers, police officers, fire fighters, nurses,
and other dedicated public employees. These
trends in pension policy in the United States
have created a self-inflicted retirement security
crisis.
In a separate analysis of data from the US
Department of Labor, we examined perparticipant savings in DB and DC plans from
1975 to 2012. In a nutshell, our analysis shows
that the historic shift from DB to DC plans in the
private sector has reduced expected retirement
savings by 50 percent during 1975–2012 (see
Appendix A). For example, during this period,
the combined DB and DC savings was about $7.0
trillion. If everyone remained in a DB plan, that
is, if there were no massive shift to DC plans, the
retirement savings would have been $14.0 trillion.
Pensions are the great stabilizers of our
economy. In good economic times and in
bad economic times, pension checks keep
coming. Pension checks keep local economies

afloat, especially in bad economic times,
when incomes of workers decline due to job
loss. Pension funds also stabilize financial
markets. For example, when markets decline,
individual investors get out of the market.
Pension funds are long-term investors. They
provide stability to financial markets.
There is a continuous barrage of attacks
on DB plans, especially public sector DB
plans. Unfortunately, policymakers and those
who launch daily attacks on pensions do
not realize that dismantling pensions has
serious societal consequences. In our earlier
study we found that the shift to DC plans
in the private sector and the dismantling of
pensions in the public sector exacerbate
income inequality. In the present study, we
have examined the relationship between such
pension reforms and economic volatility.
The study finds that at the national level, the
shift to the DC plans during the 1980s, 1990s,
and 2000s exacerbated economic, financial,
and revenue volatility. For example, for each
1% shift of the workforce from DC to DB plans
(approximately 4 million workers), economic
volatility increased by 2%. Similarly, for each 1%
shift to DC plans, financial volatility and revenue
volatility increased by 8% and 54% respectively.
At the state and local levels, the study examines
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the changes in public pensions during 2000–
2010. We denote these as negative pension
changes, as they consist of benefit cuts, increases
in employee contributions, and conversion of
DB plans into DC plans or some combination.
We found that for each negative pension change
a state makes, economic volatility in that state
increases by about 10.5%. Similarly, for each
negative pension change a state makes, revenue
volatility in that state increases by 65.1%.
Those policymakers who support conversion
of DB plans into DC plans do not realize the
serious societal consequences of their actions on
their constituents. When economic and revenue
volatility increases, people’s lives are turned
upside down. For example, Robert Shiller, Nobel
Laureate in Economics, in his book Irrational
Exuberance notes that one of the reasons

for a recent asset bubble was conversion of
DB plans into DC plans. People had to make
investment choices that were previously made
for them by pension boards and professionals.
This resulted in an irrational rise in asset
prices. The asset bubbles are bound to pop
sooner or later, creating economic volatility
and affecting people’s lives adversely.
Instead of undermining pensions, policymakers
should focus on closing tax loopholes and
economic subsidies to global corporations. A
recent study by Good Jobs First shows that
states gave away twice as much money through
loopholes and subsidies to big multinational
corporations as they were required to pay for
their annual pension obligations.17 Whereas
money given away through loopholes ends
up in overseas tax havens, pension checks are
spent in the local economy. Indeed, pensions
are great stabilizers of our economy. n

17 Good Jobs First. “Putting State Pension Costs in Context.” January 2014. http://www.goodjobsfirst.org/statepensions
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APPENDIX A
Appendix A

Historic Shift to Defined Contribution Plans During 1975-2012
Has Created Self Inflicted Retirement Savings Crisis
Year

Appendix A

Assets Per
Participant
in DB Plans ($)

Assets Per
Participant
in DC Plans ($)

Total
Actual Assets
DB + DC
($ Billions)

Historic Shift to Defined Contribution Plans During 1975-2012
1975
5634.165556
6431.997914
Has
Created Self
Inflicted Retirement
Savings Crisis 259.963
1976
Continued
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

6322.770193
6675.11501
7552.945739
8682.287422
10570.71013
11422.66663
14251.25538
16048.94441
17097.82821
20813.18654
22382.98032
21955.27804
22394.57787
24725.2365
24770.91059
28236.52856
29010.09334
30996.8213
30017.75001
35284.85504
38563.81504
42969.00376
46606.66153
49666.61839
47729.72388
43390.06822
39584.98503
46017.63911
50248.69984
66966.96482
76353.80089
81453.8789
62878.73134
79317.91009
92542.50054
93680.87969
107121.6308

6098.352138
6002.034254
6416.441552
6881.117734
8135.71572
8519.458935
9572.003251
9652.874116
10448.79234
12198.61036
13299.08402
13725.83301
16006.62825
18866.46363
18698.32769
21594.55402
22350.68306
24495.83744
24290.94645
27698.40305
30646.85308
33303.75689
36012.81453
38932.31513
35898.22736
32795.98828
29898.06205
35979.88053
35061.58099
37195.9831
40303.07205
42217.74095
32269.26433
37931.971
43412.73598
43171.03884
46977.74718

298.44
325.074
377.195
445.43
563.561
628.916
788.986
923.47
1044.591
1252.739
1382.91
1402.508
1503.605
1675.597
1674.142
1936.271
2094.087
2316.272
2298.556
2723.736
3136.281
3553.756
4021.85
4407.805
4201.672
3940.992
3617.253
4247.9
4693.484
5061.622
5706.302
6090.473
4703.498
5511.058
6281.749
6345.596
6966.261

Total Assets
If All Private-Sector
Workers Participated
in a DB Plan ($ Billions)

250.782343
301.46336
335.3310776
395.7063802
478.3679901
612.0758286
691.8023819
904.1423948
1109.736359
1263.444015
1554.016573
1716.125484
1717.407714
1739.722782
1889.131695
1905.452755
2192.877044
2376.332786
2599.734399
2554.99081
3085.731143
3536.91886
4081.410822
4635.265523
5055.813419
4931.864639
4624.426691
4249.566898
4891.490967
5814.126313
7862.323471
9314.934647
10088.38872
7850.661123
10253.2676
12004.98334
12139.44943
13988.37103
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Appendix A

Historic Shift to Defined Contribution Plans During 1975-2012
Has Created Self Inflicted Retirement Savings Crisis

APPENDIX A
Appendix A

Historic Shift to Defined Contribution Plans During 1975-2012
Has Created Self Inflicted Retirement Savings Crisis
Continued

Growth in per-participant retirement savings
Growth
in per-participant
retirement
savings
in
private-sector
DB and DC
plans—1975-2012
in private-sector DB and DC plans—1975-2012
120,000
120,000

Dollars
Dollars

100,000
100,000

DB plan assets
DB plan assets

80,000
80,000
60,000
60,000

DC plan assets
DC plan assets

40,000
40,000
20,000
20,000
0
0

1975
1975

Year
Year

2012
2012

Growth in retirement savings if all private-sector
Growth inweres
retirement
workers
in a DBsavings
plan if all private-sector
workers weres in a DB plan
16,000
16,000

Billions
of Dollars
Billions
of Dollars

14,000
14,000

Retirement savings if
all
private-sector
workers
Retirement
savings
if
were
in a DB plan workers
all private-sector

12,000
12,000

were in a DB plan

10,000
10,000
8,000
8,000
6,000
6,000
4,000
4,000

Current retirement
savings
Current retirement

2,000
2,000
0
0
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savings

1975
1975

Year
Year
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APPENDIX B
Appendix B

Basic Data for State–Level Regression Analysis
Appendix Economic
B
State
Revenue
Negative
% Change
Instability
InstabilityRegression
PensionAnalysis
Income
Basic Data for State–Level
SD Median
SD Revenue
Changes
Inequality
Continued
Income Growth %
Growth
2000-2010
2000-2010
2000-2010
2000-2010

% Change
Regressive
Taxation

% Change
Cuts in
Education

1=L
2=H
% Public

-0.05249

0.029588

2

0.074713

2

AL

5.3

16.3

1

0.114286

AK

5.74

28.78

3

0.096774

AZ

4.18

12.95

3

0.342466

AR

6.02

19.23

1

0.015385

CA

3.25

37.71

5

0.158537

-0.03235

-0.12552

1

CO

5.26

31.12

5

0.242424

-0.05154

-0.11751

1

CT

2.99

15.05

2

0.108108

0.01101

DE

4.29

14.48

0

0.078125

-0.08402

-0.05397

1

FL

4.29

20.62

4

0.136986

-0.06621

-0.13058

1

GA

5.39

12.49

3

0.273973

-0.07757

-0.0616

2

HI

7.44

21.93

1

0.080645

-0.00675

-0.00405

2

ID

4.34

20.46

1

-0.11322

-0.20000

1

IL

4.17

29.1

4

0.202899

-0.03255

-0.12591

1

IN

3.21

8.85

1

0.275862

-0.01972

-0.13815

1

IA

2.68

15.47

2

-0.05167

-0.09847

1

KS

5.21

10.99

3

0.090909

-0.08146

-0.05449

2

KY

4.22

14.76

3

0.027027

-0.06234

-0.01042

1

LA

8.24

13.39

4

0.205479

-0.02801

-0.14031

2

ME

4.13

18.63

1

0.118644

0.002982

-0.06732

1

MD

4.53

19.14

1

0.056338

0.008585

-0.03833

2

MA

4.41

22.67

2

0.092105

-0.05236

-0.08915

1

MI

4.93

16.42

2

0.086957

-0.05692

-0.12508

1

MN

6.07

19.8

4

0.131148

-0.01183

-0.05009

1

MS

6.3

17.87

3

0.220588

-0.0424

-0.11861

2

MO

4.94

22.69

2

0.123077

-0.0684

-0.11837

1

-0.04478

-0.01754

0.883787
-0.04769
0.007804

-0.12287
0.019215

0.029036

1
2

1
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Appendix B

APPENDIX
Basic Data forBState–Level Regression Analysis
Appendix B

Basic Data for State–Level Regression Analysis
Continued
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State

Economic
Instability
SD Median
Income Growth %
2000-2010

Revenue
Instability
SD Revenue
Growth
2000-2010

Negative
Pension
Changes
2000-2010

% Change
Income
Inequality
2000-2010

% Change
Regressive
Taxation

% Change
Cuts in
Education

1=L
2=H
% Public

MT

5.28

16.29

1

0.098361

0.006289

-0.17774

2

NE

3.66

12.66

4

0.016129

-0.02897

-0.02156

1

NV

4.36

17.3

1

0.1875

0.015805

-0.13472

1

NH

4.57

11.86

1

0.016667

-0.00125

-0.06767

1

NJ

6.39

18.18

5

0.106667

0.005346

-0.10065

1

NM

5.8

23.89

3

0.285714

-0.05208

-0.10411

2

NY

1.96

30.98

3

0.057471

-0.00888

0.011686

2

NC

4.59

20.98

0

0.067568

-0.02783

-0.04136

1

ND

5.78

22.24

1

0.166667

0.130334

0.010333

2

OH

3.89

42.61

2

0.014706

-0.06166

-0.04606

1

OK

5.83

11.99

3

0.09589

-0.08053

-0.11881

2

OR

4.02

45.19

1

-0.05479

-0.03397

-0.0201

1

PA

4.5

28.93

4

0.125

-0.00044

-0.12544

1

RI

4.9

24.49

4

0.071429

-0.07928

-0.07592

1

SC

4.01

13.41

2

0.121212

-0.1728

-0.06061

2

SD

5.9

25.4

1

0.236364

-0.04412

-0.02206

2

TN

3.64

13.93

0

0.026316

-0.03024

-0.10128

1

TX

2.99

14.18

3

0.061728

-0.0137

-0.04676

1

UT

5.9

22.42

2

0.056604

-0.08005

-0.07451

2

VT

5.23

13.15

2

0

-0.03209

0.031674

1

VA

4.96

24.41

3

0.109589

-0.06169

-0.04087

2

WA

5.14

19.37

2

0.075758

-0.05042

-0.11203

2

WV

5.78

9.65

2

0.014706

-0.025

0.054936

2

WS

4.79

68.74

2

0

-0.00676

-0.08364

1

WY

3.78

30.59

1

0

0.086207

-0.03344

2
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