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Introduction 
Tax reform is high on the nation’s agenda.  While Re-
publicans and Democrats may disagree about the ex-
tent to which tax increases should be part of the defi-
cit reduction effort, they generally agree that a broader 
base and lower rates for the federal income tax would 
promote fairness and boost economic growth.  The 
base-broadening discussion inevitably raises the 
question of cutting back on some “tax expenditures.”  
These expenditures are revenue losses attributable to 
provisions of the tax laws that are designed to support 
particular activities.  Prime examples are the provi-
sions designed to encourage retirement savings.  

It seems like a good time to understand the 
nature of these expenditures, determine how the 
revenue losses are calculated, think about how tax 
reform could affect the value of these provisions, and 
speculate how changes might affect participation 
and contributions in tax-advantaged savings vehicles, 
particularly 401(k) plans.    

The discussion proceeds as follows.  The first 
section provides a brief overview of the role of taxes 
in the evolution of employer-sponsored retirement 
plans.  The second section describes the tax advantage 
associated with 401(k) plans.  The third section dis-
cusses the magnitude of the 401(k) tax expenditure.  
The fourth section highlights how the size of the tax 

expenditure depends on the tax treatment of capital 
income outside of 401(k)s.  The fifth section discusses 
the potential impact of proposals to cut back on the 
401(k) tax expenditure.  The final section concludes 
that while some reform proposals may make the 
401(k) tax expenditure more equitable, policymakers 
should proceed with caution because the employer-
based retirement system is the main savings vehicle 
for American workers.  

Pension History in a Nutshell 
Tax benefits are clearly not the only reason employers 
sponsor retirement income plans.  At the end of the 
nineteenth century, long before the enactment of the 
federal personal income tax in 1916, a handful of very 
large employers, such as governments, railroads, utili-
ties, universities, and corporations, had put in place 
defined benefit pension plans.  They did so because 
the pension was a valuable tool for managing their 
workforce.  These plans provided benefits based on 
final pay and years on the job.  As a result, the value 
of pension benefits increased rapidly as job tenure 
lengthened and motivated employees to stay with the 
firm.  Defined benefit plans also encouraged employ-
ees to retire when their productivity began to decline.  
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pay tax on his earnings and then on the returns from 
the portion of those earnings invested.4  The favorable 
treatment significantly reduces the lifetime income 
taxes of those employees who receive part of their 
compensation in contributions to a 401(k) compared 
to those who receive all their earnings in cash wages.  

The Roth 401(k) 

Since 2006, employers have had the option of offering 
a Roth 401(k).  Under this arrangement, initial contri-
butions are not deductible.  But investment earnings 
accrue tax free and no tax is paid when the money is 
withdrawn.5  This arrangement is superior to saving 
outside a plan because no taxes are ever paid on the 
returns to investments.

Conventional and Roth 401(k)s Offer 
Equivalent Tax Benefits

Although the conventional and Roth 401(k)s may 
sound quite different, in fact they offer equivalent tax 
benefits.  Unfortunately, the easiest way to demon-
strate this point is with equations.  Assume that t is the 
individual’s marginal tax rate and r is the annual return 
on the assets in the 401(k).  If an individual contributes 
$1,000 to a conventional 401(k), then after n years, the 
401(k) would have grown to $1,000 (1+r)n.  When the 
individual withdraws the accumulated funds, both the 
original contribution and the accumulated earnings 
are taxable.  Thus, the after-tax value of the 401(k) in 
retirement is $1,000 (1+r)n (1-t).

Now consider a Roth 401(k).  The individual pays 
tax on the original contribution, so he puts (1-t) $1000 
into the account.  (Note the original contribution in 
this example is smaller than for the conventional 
401(k).)  After n years, these after-tax proceeds would 
have grown to (1-t) $1,000 (1+r)n.  Since the pro-
ceeds are not subject to any further tax, the after-tax 
amounts under the Roth and conventional plans are 
identical:6   

     Conventional              Roth
$1,000 (1+r)n (1-t)  =  (1-t) $1,000 (1+r)n

Of course, the preceding exercise assumes that 
the tax rate that people face in retirement is the same 
as that when they are young.  If their tax rates decline 
after retirement when they withdraw the funds, then 
they will pay less tax and have more after-tax income 
with the conventional 401(k) than with the Roth.  If 
tax rates rise in the future to cover the deficits in 
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By the end of the 1920s, employer plans covered 
15 percent of the U.S. private sector workforce.  The 
railway industry had extended pension coverage to 
80 percent of its workers.  Most large banks, utility, 
mining, and petroleum companies, as well as a sprin-
kling of manufacturers, also had formal plans.  While 
the income tax was then in effect and it exempted 
employer contributions to pension plans, less than 5 
percent of Americans were subject to the federal per-
sonal levy.  Defined benefit plans thus emerged as a 
way for firms to manage their workforce, not as a way 
to pay workers tax-advantaged compensation.   

During and after the Second World War, the 
income tax was extended to a much larger share of 
the workforce.  And postwar tax rates for the typical 
family were significantly higher than in the initial 
growth period of defined benefit pensions.  So while 
a number of forces clearly contributed to the rapid ex-
pansion of employer plans in the postwar period, the 
increasing advantage of the favorable tax treatment 
was certainly important.1  

With the transition from defined benefit to 401(k) 
plans, which began in the early 1980s, it is much 
harder to argue that employer-sponsored plans are 
a key personnel management tool to retain skilled 
workers and encourage the retirement of older em-
ployees whose productivity is less than their wage.  
Once vested, workers do not forego any benefits 
when they change employers.  Nor do 401(k) plans 
contain the incentives to retire at specific ages that 
employers embed in defined benefit plans.  Some 
economists contend that 401(k) plans help employers 
attract and retain high-quality workers – those who 
have low discount rates and value saving – rather than 
directly affect employee productivity.2  As such, 401(k) 
benefits are more broadly shared among a company’s 
workforce, as they go to short- as well as long-tenured 
workers.  But, overall, the contribution of an employer 
plan to personnel management is somewhat less im-
portant today than it was in the past.  The tax prefer-
ences afforded pensions, as a result, have become  a 
more important aspect of employer-sponsored 401(k) 
plans.

The Tax Advantage
Retirement saving conducted through 401(k) plans is 
tax advantaged because the government taxes neither 
the original contributions nor the investment returns 
on those contributions until they are withdrawn as 
benefits at retirement.3  If the saving were done out-
side a plan, the individual would first be required to 
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the budget forecasts, then today’s workers will face 
higher taxes in retirement and will have more after-tax 
income with a Roth 401(k) plan than with a conven-
tional one.7  But for most people, changes in tax rates 
before and after retirement are not that significant, so 
the tax treatment of the two types of 401(k) plans can 
be viewed as equivalent.8  

How Much Does the Tax 
Advantage Cost the Treasury?
This favorable treatment accorded 401(k) plans costs 
the Treasury money.  Precisely how much it costs has 
become a hotly debated topic given the enthusiasm, 
in the face of large and rising deficits, for increasing 
revenues by cutting tax expenditures.  The govern-
ment includes a list of 
tax expenditures, or 
revenue losses from 
specific provisions, in 
its budget each year.9   

The value of the 
losses depends crucially on the baseline tax system 
against which a provision is measured.  This issue 
is particularly important in the case of retirement 
saving.  The current deferral of taxes is fully consis-
tent with that accorded saving under a consumption 
tax.  But the Treasury itself, with the concurrence of 
Congress, classifies the treatment of pensions as a 
deviation from the so-called “normal” structure and 
the so-called “reference law” baseline.10   

The question then is how to calculate the revenue 
loss.  Historically, the federal government estimated 
the tax expenditure on a cash basis.  Under this con-
cept, the loss is the net of two figures: 1) the revenue 
that would be gained from the current taxation of 
annual contributions and investment earnings in, say, 
2010; and 2) the amount that would be lost in 2010 
from not taxing benefits in retirement, as is done 
currently.  

While the cash flow approach is meaningful for 
permanent deductions and exclusions, such as the ex-
clusion of employer-provided health insurance, it does 
not properly account for tax deferrals.  Consider the 
case where annual contributions to plans and invest-
ment earnings exactly equal withdrawals during that 
year.  Under cash flow accounting, the revenue loss 
would equal zero.  Yet, individuals covered by these 
plans enjoy the advantage of deferring taxes on contri-
butions and investment earnings until after retire-
ment.  The problem is not that cash flow calculations 

overstate or understate the revenue loss; the problem 
is that they do not measure the cost of deferral to the 
Treasury.

The correct way to estimate the true economic cost 
of the tax provisions associated with 401(k) plans is 
the present value of the revenue foregone, net of the 
present value of future tax payments, with respect to 
contributions made in a given year.  Unfortunately, 
the present value estimates for 2010 range from $134 
billion in the 2012 Budget of the United States to $27 
billion in a recent study by the American Society of 
Pension Professionals & Actuaries (ASPPA).  

Why is the ASPPA number so low and the 2012 
Budget number so high?  The ASPPA estimate is so 
low because the authors assume that contributions 
in 2010 amounted to $110 billion.  However, data for 
2009 from the Department of Labor Form 5500 show 
employer contributions of $110 billion and employee 

contributions of $172 
billion for a total of $283 
billion.  So the ASPPA 
estimate is based on less 
than 40 percent of the 
total contributions to 

defined contribution plans.    
The 2012 Budget number is so high for two rea-

sons.11   (The 2013 Budget released yesterday shows 
a significantly lower number).12  First, it is based on 
IRS Statistics of Income data, which suggest that 
401(k) contributions are 30 percent larger than the 
data in the Department of Labor Form 5500.  Second, 
the Budget calculation assumes that all 401(k) money 
is invested in bonds.  Therefore, if the money were 
not in a 401(k) account – the counterfactual – the in-
come would be taxed annually at the full rate.  In fact, 
two thirds of 401(k) assets are invested in equities 
where gains are taxed only when realized and both 
dividends and gains are taxed at a preferential rate of 
at most 15 percent. 

To get a rough idea of the size of the tax expen-
diture requires only a few pieces of information: the 
amount contributed to 401(k)s, the rate of return 
earned on investments, the rate used to discount 
future values to the present, the length of time the 
money is held in the 401(k), and the average marginal 
tax rate before and after retirement.

Assume that the rate of return equals the discount 
rate and that, for the moment, all income is taxed 
at the same rate.13  If contributions are $280 billion, 
contributors are age 45, the money is withdrawn at 
75, the nominal rate of return is 6 percent, and the 
average marginal tax rate is 25 percent, the tax expen-
diture for 2010 would be $73 billion.

401(k)s cost the Treasury about  
$50-70 billion per year.



This initial estimate is too high, because the cost 
of tax preferences for 401(k) plans also depends on 
the tax treatment of investments outside the 401(k) 
plan.  As noted, the maximum rate on realized capital 
gains and dividends is 15 percent.  The following 
exercise assumes that the one-third of 401(k) assets 
held in bonds is taxed at 25 percent and the majority 
of the two thirds held in equities is taxed annually at 
15 percent (the remaining portion is taxed only once 
at age 75 at 15 percent).14   

As shown in Table 1 below, the fact that realized 
capital gains and dividends are subject to lower rates 
reduces the cost of the tax expenditure.  Assuming a 
6-percent return and contributors are age 45, the tax 
expenditure falls to $49 billion.

One could argue that tax rates are going to have 
to increase in the future so taxpayers may not see 
lower rates once they stop working; in this case, 
focusing simply on the value of deferral reported in 
Table 1 may be more reasonable.  But if lower rates 
are included in the calculation, the tax expenditure in 
the case where contributors are age 45 and the rate of 
return and discount rate are 6 percent was about $62 
billion in 2010.

The Importance of Tax Rates 
Outside 401(k) Plans
One of the major selling points for 401(k) plans has 
been their tax-preferred treatment under the federal 
personal income tax.  But the value of the tax prefer-
ence to individuals depends on the tax treatment of 
investments outside of 401(k)s.15  And the taxation of 
capital gains and dividends has been reduced dra-
matically – particularly by President Bush’s tax cuts – 
making saving outside of 401(k) plans relatively more 
attractive and lowering the value of the tax preference.   

The intuition is clearest when comparing stock in-
vestments in a Roth 401(k) to a taxable account, as the 
amount initially saved is the same.  (Remember the 
tax advantages to a conventional 401(k) and Roth are 
equivalent, assuming no change in tax rates before 
and after retirement.)  Assume the tax rate on capital 
gains and dividends is set at zero.  In both cases, the 
investor pays taxes on his earnings and puts after-tax 
money into an account.  In the Roth 401(k) plan, he 
pays no taxes on capital gains and dividends as they 
accrue over time and takes his money out tax free at 
retirement.  In the taxable account, he pays no tax on 
the dividends and capital gains as they accrue and 
takes the money out tax free at retirement.  In short, 
the total tax paid under the Roth and the taxable ac-
count arrangement is identical.  

How close is the assumption of a “zero” tax rate 
to the real world?  Table 3 (on the next page) summa-
rizes the maximum tax rates applied to capital gains 
and dividends since 1988.  The 1986 tax reform legis-
lation set the tax rate on realized capital gains equal 
to that on ordinary income.  The capital gains tax 
rate became preferential in 1991-1996, not because it 
changed but because the rates of taxation of ordinary 
income increased.  Subsequently, Congress explicitly 
reduced the tax rate on capital gains to 20 percent 
effective in 1997 and to 15 percent effective in 2003.  
Dividends traditionally were taxed at the rate of ordi-
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One more factor needs to be taken into account 
– namely, for a given tax structure, taxpayers may 
face a lower marginal rate in retirement than when 
working.  A lower marginal rate raises the cost of the 
tax expenditure to the government.  Assuming the 
average marginal rate for 401(k) participants drops 
from 25 percent to 20 percent, the tax expenditures 
for different contributor ages and rates of return are 
shown in Table 2. 

Table 1. Tax Expenditures for 401(k) Plans,*  
Assuming the Same Marginal Tax Rate Before  
and After Retirement, in Billions

* Estimates also include other defined contribution plans.
Source: Authors’ calculations.

Rate of return 
and discount rate 35 40 45 50

4% 45 41 36 31

6 60 55 49 43

8 72 66 59 52

Age of contributors

$ $ $ $

Table 2. Tax Expenditures for 401(k) Plans,*  
Assuming a Lower Marginal Tax Rate After  
Retirement, in Billions

* Estimates also include other defined contribution plans.
Source: Authors’ calculations.

Rate of return 
and discount rate 35 40 45 50

4% 58 54 49 44

6 73 67 62 55

8 85 79 72 64

Age of contributors

$ $ $ $
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nary income.  That pattern was changed effective in 
2003 when the rate on dividend taxation was reduced 
to 15 percent.

Table 4 shows how the difference in return be-
tween saving through a 401(k) plan and through a tax-
able account has narrowed over time.16  The preferen-
tial tax treatment afforded 401(k)s in 1988 produced a 
difference in the after-tax annual rate of return of 1.4 

percent.  This additional return may sound small, but 
over a thirty-year period it would result in 50 percent 
more retirement wealth.  This difference in the after-
tax rates of return did not change much until 2003, 
when it narrowed dramatically – to 0.7 percent – as 
Congress lowered the tax rate on both dividends and 
capital gains.

In short, the taxation of capital income outside has 
a major impact on the value of 401(k) tax preferences.  
Interestingly, many of the same people favor both tax 
preferences for 401(k) plans and favorable treatment 
for capital gains and dividends.  The two goals are 
clearly inconsistent.  The lower the tax rate on capital 
gains and dividends, the lower the tax preference for 
401(k)s.  

The Implications of 
Reducing the Tax Expenditure 
for 401(k) Plans
Recent deficit reduction proposals would affect tax 
expenditures for 401(k)s.  Both the National Commis-
sion on Fiscal Responsibility and Reform (co-chaired 
by Erskine Bowles and Senator Alan Simpson) and 
the Bipartisan Policy Center’s Debt Reduction Task 
Force (co-chaired by Senator Pete Domenici and 
Alice Rivlin) recommended consolidating retirement 
accounts and capping tax-preferred contributions at 
the lower of $20,000 or 20 percent of income.  This 
change would limit the advantage of 401(k)s for 
higher earners.  On the other hand, both commis-
sions proposed taxing capital gains and dividends as 
ordinary income, which would increase the value of 
the favorable tax provisions.  Others have proposed 
replacing the deduction for 401(k)s with a 30-percent 
government match on contributions up to $20,000.17  

The question is how such proposed changes 
would affect work-based savings plans, which cur-
rently are the only effective mechanism for retirement 
saving.

In all probability, employers would retain work-
based saving plans even with smaller tax advantages.  
As noted, some economists have argued that em-
ployers view 401(k) plans as a useful mechanism for 
attracting a better class of worker.  People who value 
401(k)s are more careful with company equipment, 
take fewer sick days, and are generally more produc-
tive.18  And employers could see such plans as a way 
to promote an orderly retirement process.  Older 

Table 3. Top Tax Rates on Ordinary Income, Realized 
Capital Gains, and Dividends, 1988-Present

* In 1988-1990, the top rate on regular income over $31,050 
and under $75,050 was 28 percent.  Income over $75,050 
and under $155,780 was taxed at 33 percent.  And any 
income over $155,780 was taxed at 28 percent.
Source: Citizens for Tax Justice (2004).

Regime Ordinary 
income

Realized 
capital gains

Dividends

1988-1990* 28.0 28.0 28.0

1991-1992 31.0 28.0 31.0

1993-1996 39.6 28.0 39.6

1997-2000 39.6 20.0 39.6

2001 39.1 20.0 39.1

2002 38.6 20.0 38.6

2003 to present 35.0 15.0 15.0

      Top tax rate

% % %

Table 4. Returns for Taxpayers Facing Maximum 
Tax Rate in Taxable Account and 401(k) Plans 
Under Various Tax Laws

Note: Returns assume appreciation of 6 percent per year, 2 
percent from dividends and 4 percent from an increase in 
the price of the equities.  Figures may not add to totals due 
to rounding.
Source: Authors’ calculations based on rates in Table 3 and 
assumptions described in the text.

1988-1990 3.4 4.8 1.4

1991-1992 3.2 4.7 1.5

1993-1996 2.6 4.2 1.7

1997-2000 2.8 4.2 1.4

2001 2.9 4.3 1.4

2002 2.9 4.3 1.4

2003 to present 3.7 4.5 0.7

Annual rate of return

% % %

Taxable  
account 401(k)

Difference  
(401(k) minus  

taxable account)
Regime
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employees, whose productivity has declined, can stop 
working only if they have adequate resources.  If em-
ployers see sufficient personnel management advan-
tages, they will continue to sponsor these plans.  After 
all, employer-based pensions – albeit the far more 
powerful management tool of the defined benefit plan 
– originated without any tax advantage.   

On the other hand, people do not like locking 
their money up for long periods of time with limited 
access.  Generally speaking, the money in 401(k) 
plans cannot be withdrawn until age 59½ without a 
10-percent penalty.  Borrowing is possible but only up 
to limited amounts.  Thus, if owners, managers, and 
highly-compensated employees want equity invest-
ments and resist locking their money up without 
substantial tax advantages, 401(k) plans could be an 
endangered saving vehicle.  

401(k) plans may not be perfect, but currently they 
are the only game in town.  Virtually all saving by the 
working-age population currently takes place within 
employer-sponsored pension plans.  Most individu-
als save virtually nothing on their own, other than 
through their home.  Thus, a retrenchment of work-
based pensions could lead to substantially less saving.   

Conclusion
The current tax treatment of 401(k) plans costs the 
Treasury revenue.  This loss cannot be calculated 
simply by looking at the numbers on a cash basis, 
because the 401(k) tax advantage is a deferral, not 
a permanent exclusion.  The correct approach is to 
calculate the present value of the revenue foregone, 
net of the present value of future tax payments, with 
respect to contributions made in a given year.  Us-
ing this approach, tax expenditures for 401(k) plans 
amount to between $50 and $70 billion per year.  The 
precise number depends importantly on the assumed 
rate of return and on whether workers face lower 
rates in retirement.  The value of the tax expenditure 
is also sensitive to how capital income is taxed outside 
of 401(k)s.  With realized capital gains and dividends 
taxed at a maximum of 15 percent, the relative advan-
tage of 401(k)s has declined sharply.  

Recent deficit reduction commissions have pro-
posed capping the contribution eligible for favorable 
tax treatment at $20,000 or 20 percent of income.  
Others have proposed replacing the deduction with 
a government match.  Such changes would reduce 
the attractiveness of 401(k)s for high earners.  On the 
other hand, the accompanying proposals to tax divi-
dends and capital gains at the rates applied to ordi-
nary income would enhance the value of the favorable 
tax provisions.  
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Endnotes
1  Munnell (1982). 
 
2  Ippolito (1997).
  
3  While the discussion focuses on 401(k)s, the analy-
sis and the estimates of tax expenditures also apply to 
other qualified defined contribution plans, including 
money purchase, Keogh, 403(b), and SIMPLE. 
  
4  Deferring taxes on the original contribution and on 
the investment earnings is equivalent to receiving an 
interest-free loan from the Treasury for the amount 
of taxes due, allowing the individual to accumulate 
returns on money that he would otherwise have paid 
to the government.
  
5  For withdrawals, the individual must be 59½ and 
the money must have been in the account for at least 
five years.
 
6  While the arithmetic says the tax treatment is the 
same, the two plans differ in terms of both perception 
and legalities.  The most obvious issue of perception 
is that contributions to conventional 401(k)s produce 
an immediate tax cut.  Roth 401(k)s do not provide tax 
relief today and therefore may not seem as appeal-
ing to the typical taxpayer.  On the other hand, since 
no further taxes are required on a Roth 401(k), the 
individual knows that all the money in the account is 
available for support in retirement.  Funds in a con-
ventional account will be taxed upon withdrawal, so 
the amount available for support is always less than 
the account balance.  In terms of legalities, the prima-
ry difference between the two types of 401(k)s is that 
the Roth 401(k) is more generous in terms of contri-
bution amounts.  This factor is not obvious given that 
individuals can contribute $17,000 under either plan 
in 2012.  But for the individual in, say, the 25-percent 
personal income tax bracket, a $17,000 after-tax con-
tribution is equivalent to $22,667 before tax.  Thus, in 
effect, the contribution limit is higher under the Roth 
401(k).  The Roth 401(k) also allows the individual to 
defer all distributions to after his death.   
  
7  A Vanguard (2005) publication argues that because 
future rates are uncertain, employees ought to have 
both a conventional and a Roth 401(k).  
  

8  See Tax Policy Center (2011).

9  The tax expenditure estimates do not necessarily 
indicate how much revenues would increase by elimi-
nating the favorable provision because eliminating a 
tax expenditure may alter economic behavior or move 
individuals into another tax bracket.  
 
10  U.S. Office of Management and Budget (2011).  
Some analysts who favor a consumption tax, such as 
Poterba (2011), do not characterize the tax treatment 
of pension saving as a tax expenditure.  
  
11  The budget has details, but Lurie and Ramnath 
(2011) provide helpful background.
 
12  The 2013 Budget estimates the tax expenditure for 
2011 at $89 billion.  This decrease from the 2012  
Budget figure is probably the result of a lower as-
sumed rate of return and lower initial contributions.  
One assumption that appears not to have changed is 
the way in which 401(k) money is invested.  All the 
money is assumed to be invested in bonds; thus, if it 
were not in a 401(k), the income would be taxed an-
nually at the full rate.

13  Using the same value for the discount rate and the 
rate of return avoids the possibility of tax arbitrage in 
which either the federal government or the taxpayer 
can earn greater returns by investing themselves.  
See Auerbach, Gale, and Orszag (2003) response to 
Boskin (2003).  
  
14  The assumption is that the return to equities 
consists of a 2-percent dividend yield and a 4-percent 
capital gain.  By law, dividends are taxed annually.  
The question is what to assume for the frequency 
of taxation of the capital gains.  We assume that 50 
percent of the capital gains are realized and taxed an-
nually and 50 percent are held until age 75 and taxed 
at withdrawal.  
 
15  This discussion focuses on higher earners, for 
whom alternative investments are a relevant consid-
eration.  But a similar phenomenon has occurred in 
the case of middle-income households.  Through the 
growing use of tax credits, like the child credit, many 
middle-income households with children pay little or 
no federal income tax.  For these households, the tax 
advantages offered by 401(k)s hold little attraction.
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16  The returns are calculated net of taxes on wages, 
investment returns, and withdrawals, as appropriate, 
and are based on the following assumptions: 1) the 
worker earns $1,000; 2) $1,000, less any income taxes, 
is invested for 30 years in equities with a 6-percent 
return – 2 percent is paid out in dividends and 4 
percent in the appreciation of the price of the stock; 
3) the worker is in the maximum tax bracket; and 4) if 
the money is invested in a taxable account, 50 percent 
of the capital gains are realized and taxed annually 
and 50 percent are held until age 75 and taxed at 
withdrawal.

17  See Gale, Gruber, and Orszag (2006).
 
18  Ippolito (1997). 
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