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The Long-run Sustainability
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A Generational Accounting
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Abstract: This paper applies for the first time the generational accountingmethodology to appraise the sustainability of current fiscal policies inMexico. Generational accounting measures the consequences for futuregenerations of current fiscal policies. Our main finding is that there is noevidence of a fiscal sustainability problem of the sort found for othercountries in similar studies. The result is mainly due to favorable demographic dynamics over the coming decades and is robust to several alternative data assumptions. We conclude there is no evident need to raiseoverall taxes and that tax reform should focus on efficiency issues.
Resumen: Este artículo aplica, por primera vez, la metodología de CuentasGeneracionales para evaluar la sustentabilidad de la política fiscal enMéxico. La metodología estima las consecuencias de las políticas fiscalesactuales sobre las generaciones futuras. El principal resultado es que, adiferencia de lo encontrado para otros países, en México no existe evidenciade que la política fiscal actual sea insostenible. Esta conclusión se debebásicamente a diversos supuestos alternativos, y a factores demográficosfavorables. Se concluye que no existe necesidad de incrementar la cargatributaria, por lo que una reforma fiscal debe enfocarse a mejorar laeficiencia del sistema.
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1. Introduction

The public sector’s balance has been a central issue in macroeconornic
policy discussions in Mexico. However, the debate is usually focused

on the short-run macroeconomic implications of the public sector’s
deficit (or surpius) without addressing its sustainability over the long
term or its implications for different generations. This paper attempts
to analyze the long-term impact of fiscal policy in Mexico by evaluating
the intertemporal distribution of the fiscal burden among present and
future generations.

We use the methodology of generational accounting developed by
Auerbach, Gokhale and Kotlikoff in 1991.1 In essence, generational
accounts indicate, in present value, what the typical member of each
generation can expect to pay, now and in the future, in net taxes (taxes
paid minus transfers received from the government). The analysis
presents both what existing and future generations will pay, given
current fiscal policy and the government’s intertemporal constraint.
Sustainability of current fiscal policy can then be assessed by analyz
ing what future generations will have to pay compared to existing ones
in order to satisfy the government’s constraint. Ifthe burden for future
generations is significantly larger than for existing ones, there would
be reason to worry about the long-term sustainability of current fiscal
policy.

A seminal contribution to public economics, generational account
ing has spread rapidly. The methodology was first applied to the
United States,2and has then emerged as a solid tool of fiscal analysis
and planning, which has already been applied to at least 23 nations
around the world.3 Moreover, generational accounting is being used
by the governments of the United States, Japan, Italy and Norway.

This paper applies, for the first time, generational accounting to
assess overail fiscal policy sustainability in Mexico.4The paper focuses
mainly on evaluating the generational implications of current fiscal
policy in Mexico. Another important application, which is left for

1 Their seminal paper was A. J. Auerbach, J. Gokhale and L. J. Kotlikoff (1991). The
methodology is also presented in many other papers such as A. J. Auerbach, J. Gokhale and
L. J. Kotlikoff (1994).

2j Gokhale, B. R. Page and J. R. Sturrock (1998).
3A. Auerbach, L. J. Kotlikoffand W. Leibfritz, editors (fo&coming 1999), and L. J. Kotlikoff

and W. L.eibfritz (1998).
Serrano (1998) performs a generational accounting analysis of the Mexican social

security system, but does not evaluate the sustainability of overail fiscal policy.

future research, would have been the analysis of intertemporal effects
of certain policy reforrns. We basically apply the methodology as it has
been used for other countries, taking into account certain specific
issues that are particularly irnportant for the Mexican case, such as
the demographic transition, pension and health reforms, oil revenues
and the fiscal cost of several financial rescue packages that have been
recently implemented by the government. Where necessary, we made
sorne assumptions about these and other variables which are explicitly
presented in the paper and, in most cases, subjected to sensitiv
ity analysis. However we recognize that there can be other reasonable
assurnptions, different frorn the ones we made. In this sense our
results should not be taken as definitive, but rather as an attempt to
promote a forward-looking analytical discussion about Mexican public
finances.

Our main conclusion is that there is no intergenerational imbal
ance of the sort found for other countries. In fact, our base case results
show that the accounts of future generations are 11 percent smaller
than the accounts of newborns, meaning that there is no evidence of
fiscal sustainability problem. We also show that this conclusion is
rnainly due to very favorable demographics. Without the expected
population dynarnics, a major imbalance would arise. The results also
show that oil revenue plays a key role iii balancing generational
accounts. Our results are sensitive to several alternative data assump
tions, but the basic conclusion is that there is no evidence of a
significant imbalance.

Our results also point towards sorne policy implications. During
the next few decades Mexico will undergo a highly favorable demo
graphic transition. The non-existence of a large imbalance between
existing and future generations in most scenarios implies that there
is no obvious need to substantially increase the overali level oftaxation
in the Mexican economy. The main focus of tax policy reform should
be rnostly microeconomic, with the aim of designing a more efficient
tax structure. The demographic transition will also open a window of
opportunity to carry out structural reforms that imply inter-genera
tional transfers. Aside from pension reform for workers in the private
sector which was tirnely implemented in 1995, other important sectors
that need to be reformed include health, housing and public sector
workers’ pensions.

The paper is divided into five sections. The first one presents a
brief overview of generational accounts rnethodology. The second
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section presents the data and the assurnptions that we used in apply
ing the methodology to the Mexican case. In the third section we
present our base-case results and show several sensitivity analyses,
and in the fourth we look at the path of the government deficit. The
paper ends by summarizing the results and by providing sorne ideas
about policy implications and future research.

2. The Generational Accounting Methodology

Generational accounting is a rneaningful method to appraise the
intertemporal stance of fiscal policy. Generational accounts are a
better tool than the current government deficit, which is based on the
arbitrary labeling of items and has lirnited use in understanding
the future evolution of public finances because fiscal policy is dynamic
and cannot be described by a static indicator. In contrast, the genera
tional accounting methodology is specifically designed to evaluate the
consequences that current expenditure and revenue policies will have
in the future.

The generational accounting methodology is based on recognizing
that the government faces an intertemporal budget constraint. Al
though the government enjoys the ability to spend beyond its revenues
at a given point in time (by increasing its debt), sooner or later either
revenues will have to be increased or expenditures will have to be cut
in order to cornply with the intertemporal budget constraint. Ifcurrent
generations do not rectify an unsustainable path, future generations
will be forced to bear the burden of adjustment. Generational accounts
provide a way to measure such burden.

A generational account is defined as the present value of taxes
paid minus transfer payments received (net taxes) that individuals of
different anual cohorts (generations) pay on average over their re
maining lifetimes. The account of an average individual of a genera
tion born in the past is defined as follows:

k+D
D

1V
—

__________

t,k (1+r)t
s=t

Where N klS the account in year t (the base year) of a person
born in year k. T3 k stands for the projected average net payment to

the governrnent made in year s by a member of the cohort born in year
k, the terrn P

k is the probability of survival by year s of members of
the cohort born in year k, r is the discount rate and D is the maximum
length of life. The surnrnation in the right-hand side of(1) is then the
expected net present value of net tax payments to be paid by an
individual over his or her remaining lifetime.

Frorn expression (1) we can see that only for those born in the
base year t the generational account will reflect the complete lifecycle;
for those born in the past the account reflects only the rernaining
lifetime. Therefore, the appropriate benchmark against which to com
pare the generational accounts of future generations (those not yet
born) is the generational account of the newborns. If the accounts of
future generations are larger than the account of the newborns, there
is generational imbalance, in the sense that future generations will be
forced to bear a larger net tax burden over their lifetimes than the
currently living will. If, however, the accounts of future generations
are smaller than the account of the newborns, there is a “negative”
imbalance, meaning that future generations will be able to pay lower
net taxes over their lifetimes.

In order to calculate the generational accounts of future genera
tions, the rnethodology rnakes use of the intertemporal budget const
raint of the government. The intertemporal constraint implies that the
sum of future government spending has to be equal to the sum of ail
future net taxes (taxes minus transfers all in present value terms) plus
current government net wealth. Once the generational accounts of
those currently living are calculated and government spending is
projected, the accounts of those born in the future can be computed as
a growth-adjusted residual by assurning that future generations pay,
in the forrn ofnet taxes, ah the government bilis left unpaid by existing
generations. This assumption ensures that the difference between the
accounts of the newborns and the accounts of future generations
reflects the required adjustment needed to restore fiscal sustainab
ility.5

The generational accounting methodology has been applied to a
growing number of countries, showing how traditional indicators of
fiscal pohicy soundness — such as the government deficit or the ratio
of pubhic debt to GDP — can be misleading, as they rnay have little or

A detailed description of the methodology can be found in Auerbach, Gokhale and
Kotlikoff (1991, 1992, 1994).

(1)
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no correlation to imbalances that may exist in net tax payments of
different generations. The studies also show that many countries will
leave a sizeable burden to future generations if current policies are
not changed, although this conclusion is not universal. Kotlikoff and
Leibfritz (1998) summarize the findings of 17 countries studies, of
which 13 show generational imbalances. Five countries (Japan, Italy,
Germany, Netherlands and Brazil) have extreme imbalances, one
(Canada) appears to be essentially in balance, and three (New Zea
land, Sweden and Thailand) show negative imbalances (a generational
surpius). These differences in generational balances across countries
arise basically from differences in expected population dynamics and
in current fiscal policies.6

3. Assumptions and Data for the Mexican Case

The calculation of generational accounts for both living and future
generations relies on several assumptions that have a critical impact
on the results. The four main inputs are: 1) demographic projections
(regarding both the overall growth rate and yearly age distributions);
2) the distribution across ages of each type of tax and transfer, for each
projection year; 3) aggregate projections for each type of tax and
transfer; 4) the labor productivity growth and discount rates. In this
section we discuss each in turn.

3.1. Population Projections

Given the long-term nature ofthe generational accounting framework,
it is natural that population projections have a major influence on the
results. Demographic projections matter because the age distribution
of the population affects the structure of public finances: a significant
proportion of lifetime taxes is paid during working years, while many
important transfers — such as pensions or health benefits for children
and the elderly — are received during non-working years. Moreover,
demographics also affect intergenerational balance because the rate
of growth of population has an important effect in the rate of growth

6The 17 countries studies summarized in Kotlikoff and Leibfritz (1998) will be published
in a forthcoming NBER volume.

of the economy, which in turn affects the growth of public revenue and
expenditure. Therefore, the expected evolution of total dependency
ratios (the ratio of people in non-working ages to people in working
ages) has great impact on the expected path of government finance. If
the total dependency ratio is expected to increase over the coming
decades (as in most developed countries), then demographics is a factor
playing against generational balance. If the ratio is expected to de
crease (as in Mexico and Thailand), demographics contributes to the
sustainability of fiscal policy.

In this paper we use the demographic projections produced by the
Consejo Nacional de Población (coNAPo), a Mexican government insti
tution. The CONAPO projections, which run from the present to the year
2030, indicate that Mexico will go through a very important demo
graphic transition. First, the overail rate of growth of population will
decrease from 3.4 percent in the period 1970-2000, to 1.0 percent in
the period 2000-2030. Second, the population is aging. While in 1990
the average age of Mexican men and women were 23 and 24 percent
respectively, by the year 2030 it will be 36 and 38 percent. Third,
dependency ratios will change dramatically. While the elderly depend
ency ratio (elderly to working age individuals) will increase from 6.4
percent in 1990 to 14.8 percent in 2030 — rneaning that each working
Mexican will have to support a growing number elderly people — the
total dependency ratio will decrease from 71.6 percent in 1990 to 48.1
percent in 2030, due to the larger effect of having less children per
working adult.

The projected evolution of the total dependency ratio indicates
that although the population will age, this process is still in an early
stage, therefore contributing to generational balance over the next
three decades. This contrasts with the expected demographic dynam
ics of other nations, such as the U.S., which will face over the next
decades a later stage of the aging process. Figure la shows the age
distributions of Mexican population in the years 1997 and 2030 and
Figure lb shows the same distributions for U.S. population. By com
paring the figures we observe that both distributions are moving in
similar directions, but that the right-hand side tau is thicker for the
U.S. in both 1997 and 2030. This is reflected in the total dependency
ratio for the U.S., which will increase from 51.7 percent un 1997 to 68.0
percent in 2030. As opposed to the Mexican case, demographics play

World Bank Projections 1994.
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Figure la. Mexican Population (Age Distribution)
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against generational balance in the U.S. and in many other (mostly
developed) nations. Table 1 shows dependency ratios for 16 countries.For ah except Mexico and Thailand the total dependency ratio will
increase from 1990 to 2030, making generational balance harder toachieve.

A limitation of CONAPO projections is that they cover only the
1999-2030 period, which is not a long enough horizon for the genera
tional accounting analysis. Most studies of this kind use projections
that reach at least 100 years. In order to extend Conapo’s projec
tions we use two assumptions. First, we assume that the evolution of
the age distribution of the Mexican population after the year 2030 will
be similar to the evolution of such distribution for the U.S. in the
coming decades. This assumption is based on the observation that the
current distribution for the U.S. is close to the expected distribution

Source; (‘ONAI()
Age

Figure lb. U.S. Population (Age Distribution)

Table 1. Demographic Trends

1.50

USA 1997
USA 2000

0.50

Elderly dep. ratio Total dep. ratio

Country 1990 2030 1990 2030
Japan 17.1 44.5 43.5 70.5
Italy 21.6 48.3 45.5 72.7
Germany 21.7 49.2 45.3 75.1
Netherlands 19.1 45.1 44.5 73.2
Norway 25.2 38.7 54.4 68.3
Portugal 19.5 33.5 50.7 59.8
Belgium 22.4 41.1 49.2 68.9
United States 19.1 36.8 51.7 68.0
Denmark 22.7 37.7 47.9 67.0
France 20.8 39.1 51.1 67.9
Australia 16.0 33.0 48.9 62.6
Canada 16.7 39.1 47.5 69.0
New Zealand 16.7 30.5 50.9 61.6
Sweden 27.6 39.4 55.3 70.4
Mexico 6.4 14.8 71.6 48.1
Thailand 6.0 16.3 56.7 46.8Source: Social Security Administration

c . q,
‘‘ qc .O . o) # ci? c’ %ç5

Age

Source: World Bank Projections, 1994.
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for Mexico in the year 2030, and on the notion that Mexico is going
through a similar aging process that other nations, only sorne decades
behind. The assumption implies that we expect demographics to start
playing against generational balance three decades frorn now. Second
we assume that the rate of growth of population will be such that in
the long term Mexico’s population wiIl be 200 million, almost twice
than current population.8 Using this rnethod, the average annual
geometric growth rate of population for the period 2030-2 100 would
be 0.5 percent.

3.2. The Age Distribution of Taxes and Transfers

The next set of assurnptions needed is about how each type of taxes
and transfers is distributed across ages. The assumption that Auer
bach, Gokhale and Kotlikoff (1991) rnade, and that has been adopted
in ah subsequent generational accounting applications, is that for
every tax (transfer) the relative arnount paid (received) by an average
individual of a certain age is a constant multiple of the amount paid
(received) by an average individual of a benchmark age. For exampie,
if in 1997 an average 30 year oid paid incorne taxes 0.8 times the
income taxes paid by an average 40 year oid (the benchmark), it is
assumed that in alT projected years an average 30 year oid wili pay
income taxes 0.8 times the income taxes paid by a 40 years oid. In
generational accounts jargon, the set ofmultipies that describe the age
distribution of a particular type of tax or transfer is called a “proflie”.
We refer to each muitipie in the proflie as a “profile weight”.

The proflies for each type of taxes and transfers need to be
determined empiricaiiy. In this paper we obtained most of the profiles
from the Nationai Survey of Househoid Income and Expenditure
(ENIGH), a periodic sampie conducted by the Instituto Nacional de
Estadística, Geografía e Informática (INEGI) — Mexico’s official statis

ties authority. We use the information for household heads in the 1992
and 1994 surveys, which provide 23 345 observations levied across ah
32 Mexican states in both urban and rural communities. Table 2
indicates the profile assigned to each type of tax or transfer. For those
taxes related to income we used the age distribution of income;9 for
those related to consumption we used the age distribution of expendi
ture. Figure 2 shows the profiles for consumption and income. They
are highiy correlated and show very little evidence of life-cycle con
sumption smoothing, as predicted by the life-cycle/permanent-income
hypothesis of Modigliani and Brumberg (1954) and Friedman (1957).b0
The absence of life-cycle consumption smoothing — which leads to a
concentration of consumption during the working age — increases the
effect of a changing dependency ratio on the generational balance.

There are two types of transfers for which we used special proflies:
heaith and pensions. For health we obtained the profile based on the
distribution of heaith expenditure from the ENIGH. Here it shouid be
mentioned that the correct proflie to use shouid describe the age
distribution of health expenditure made by the public sector, not by
households. However, since we were unabie to obtain the age distri
bution of pubiic heaith spending, we use the private profile and
address the probiem in the sensitivity anaiysis section. We were aiso
unable to obtain the actual pension payments age proflie, so we use
the U.S. profile for OASDI.” Among the issues that further research
shouid address is obtaining more adequate profiles for both health and
pension payments.

3.3. Public Finance Projections

In order to caiculate the various eiements of the government’s in
tertemporai budget constraint and the fiscal burden on current and
future generations several projections are necessary. We classify such
projections into six categories: a) taxes and transfers aliocated to the

Pt: Population in year t

k: Constant
M: Long term population

9Mexican public revenue data does not allow distinguishing personal income tax revenue
from corporate income tax revenue. By using the same profile we assume that the incidence
across ages is the same for both taxes. In a relatively small and open economy, such as Mexico,
labor is likely to bear most of the burden of income taxation, making this a valid assumption.
These arguments are explored in detail in Kotlikoff and Walliser (1995).‘° Attanasio and Székely (1998) provides further evidence on the lack of life-cycle
consumption smoothing in Mexico using the ENTGH.1 The OASDI profile is the one used in J. Gokhale., B. R. Page and J. R. Sturrock (1998).

8 This projection was made according to:

Pi = k P M — Pi)

Where:
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Type Profile

Income tax Income ENIGH
Asset tax Income ENIGH
IMSS contributions Income ENIGH
ISSSTE contributions Income ENIGH
INFONAVIT contributions Income ENIGH
VAT Consumption ENIGH
Alcohol tax Consumption ENIGH
Beer tax Consumption ENIGH
Tobacco tax Consumption ENIGH
Vehicle property and new vehicle tax Consumption ENIGH
Foreign trade tax Consumption ENIGH
Seigniorage Consumption ENIGH
Healt public expenses Health ENIGH
Transition cost of pension system reform OASDI

Permanent cost of pension system reform OASDI

various cohorts through generational accounts, except public pensions
of private sector workers and seignorage; b) public pensions of private
sector workers; c) seigniorage; d) expenditure and revenue items not
assigned by cohorts, except oil revenue; e) oil revenue; and f) the stock
of net government debt. Table 3 shows the aggregate leveis in base
year 1997 for the main items in each category — expressed both in
1995 U.S. dollars and as percentage of GDP — and the source for each
type.’2 The choice of the base year is important for generational
accounts. Wc chose 1997 mainly for two reasons. First, it is the most
recent public finance data available. Second, and more important, tax
revenues had not recovered to the pre-1995 crisis leveis, making our
choice of base year a conservative one. The other two important
variables for the base year decision are the price of oil and the level of
public investment, which are subject to sensitivity analysis in another
section of this paper. Ah projections are made in real terms.

12 Al! amounts are for 1997, except social security (IMss) contributions, for which the
growth-adjusted 1998 figure is used since pension reform was enacted only in the second half of
1997.

Figura 2a. Female Profile
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Figure 2b. Male Profile
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a) Taxes and transfers allocated to various cohorts through gen
erational accounts. Given the population projections and the profiles,
we project aggregate tax revenues and transfer payments that depend
on the age distribution of the population and are included in the
accounts of both current and future generations. This is done by
assuming that the productivity of ah workers will grow at a certain
constant rate g (which is discussed below) and applying the following
formula:

J

T1= T°(1 +g)’ WTiH÷

where T +
is the projected tax revenue (or transfer payments) of type

T in year t + i, T° is the tax payment of type T by an average individual
of the benchmark age 40 in the base year t, W’”i is the profile weight
for tax (or transfer) of type T for age j, H-

+
is population of age j in

year t + i and J is the maximum age. Therefore, aggregate tax revenue
and transfers payments are projected starting from their observed
leveis in base year 1997 depending on how population and productivity
are expected to evolve.

b) Pensions. In 1997 the Mexican pension system for private
sector workers went through a major overhaul, substituting the exist
ing pay-as-you-go defined-benefit scheme with a fully-funded defined
contribution scheme. The transition cost of the reform will take place
over the next 51 years. We used the estimates ofyearly transition and
permanent pension costs presented in Sales, Solís and Villagómez
(1996), where a detailed description of the reform may also be found.

c) Seigniorage. The revenue obtained by the central bank derived
from the real increment in the monetary base has been on many
occasions an important component of public sector revenue in Mexico.
Between 1990 and 1998 it averaged 0.5 percent of GDP. In order to
calculate future seigniorage we project the growth rate of the mofle
tary base to be equal to the growth rate ofnominal GDP.13 To obtain the
latter we assume annual inflation will average 10 percent over the pro
jection span, which would be significantly lower than the average

co
z
5
$
02

O
02

-e

¡
-‘5a

a

ao

e,,

l3rflj approach ignores the benefits to the central bank of an outward shift of the demand
for money caused by decreasing inflation expectations, as well as any transactions technology
shift that may diminish the demand for monetary base in the future.
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inflation rate of 35.4 percent over the last three decades (we present
sensitivity analysis to this assumption in the results section). The
profile used for seigniorage is the ENIGH consumption profile.

d) Expenditure and revenue not included in the accounts. Exciud
ing transfers usted in Table 2, government expenditures — such as
infrastructure and security — are projected to remain constant as a
share of GDP. This is also the case of those revenue items that are not
included in Table 2. Combining the population and productivity
growth rates we obtain GDP projections. Since population growth is
expected to slowdown, GDP growth is projected to diminish from 3.0
percent in 2000 to 2.1 percent by 2030. It should be noted that
expenditure items not assigned into the accounts include outlays
related to education. Recent applications of generational accounting
have included education expenditures in generational accounts. We
were unable to do that due to data unavailability. Assigning educa
tional expenditure into the accounts would favor generational balance
in Mexico, since the number of individuals (mostly young) receiving
the benefits of public education is expected to decrease as a share of
working individuals. Therefore, in this respect, our analysis is biased
against generational balance.

e) Oil revenue. Oil is a major component of government financing
in Mexico. Over the last ten years oil revenue has accounted on average
for 31.7 percent of total government revenue and it will likely continue
to play a major role. In essence, oil in the ground is a government asset
of uncertain value. Therefore, in order to include oil revenue in the
government’s budget constraint the value of oil reserves has to be
estimated. The value of oil reserves depends basically on four vari
ables, ah of them difficult to predict: the amount of reserves, the cost
of extraction, the extraction path and the behavior of the price of oil
in the future.’4 In this paper we do not attempt to forecast these
variables. Our strategy has been to assume that oil revenue wihl be
equal to the one observed in 1998 until reserves run out. By assuming
that actual reserves equal 1.5 times present proven reserves, we
estimate that oil revenues will last 72 years. We perform sensitivity
analysis to alternative sizes of reserves.’5

The Long-run Sustainability ofFiscal Policy in Mexico

To base our forecasts of oil revenue on the one observed in 1998
means that we are adopting a conservative strategy for three reasons.
First, 1998 prices in real terms were the lowest since the oil embargo
of 1973; second, extraction costs are likehy to decrease, as it has been
the case over the past three decades; and third, the extraction path
may be optimized, in particular by increasing the extraction rate.
These three factors imply that we are probably underestimating the
value of oil assets and therefore again biasing our results against
generational balance and fiscal sustainability.

f) Governrnent net debt. Government debt is composed by internal
and external debt issued by the treasury and the major state compa
nies, and by the liabilities generated by the financial rescue of the
banking system and the private highway program. We use a total
indebtedness figure of 42.6 percent of GDP (U.S. $ 163 307 million of
1995), of which 14.1 percent of GDP corresponds to the bank and
highway bailout cost.

3.4. Productivity Growth and Discount Rates

Given the long-term nature of the generational accounts analysis, it
is not surprising that the choice of productivity growth and discount
rates has a significant impact on the results. The choice of the cor
rect rates, however, is not trivial. Our approach has been to use the
same rates that have been used in the majority of the previous gen
erational accounting applications to other countries, in order to facili
tate comparisons. As in other studies, we perform sensitivity analysis
to both rates. In our base case the rate of labor productivity growth is
set to 1.5 percent a year, and the discount rate to 5 percent. These
values are within the range ofwhat has been observed in Mexico. Over
the last three decades the average rate of growth of labor productivity
has been 1.6 percent;’6and over the 1985-1998 period the average real
interest rate has been 4.7 percent.’7

14 The extraction path becomes an endogenous value if it is set as to maximize the value
of reserves.

‘ Proven reserves typically do not reflect the fuli amount of reserves, as they only refer
to those sufficiently studied and that would be economically viable to extract if current techno
logical and market conditions prevailed.

16 Authors’ calculation.
Based on 28 days govemment bonds (cE’rss) and the consumer price index.
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4. Results

In this section we present our base case results and several analyses
of their sensitivity to our main assumptions. The results were obtained
by running the original generational accounts software with the data
discussed in section II as input.18 By using the same computer code,
our results are comparable to those of other studies. Ah figures are
shown in 1995 U.S. dollars.

4.1. Base Case Results

Tables 4a and 4b present our base case estimates for men and women.
The first column in each table presents the generational account for
generations age O to 80 grouped in five-year intervais in 1997. The first
row shows the account for newborns, which is $ 7.4 thousand dollars
for men and $ 7.0 thousand dollars for women. This means that a male
born in 1997 would expect to pay in present value net taxes of $7.4
thousand dollars over his life-time. The generational accounts then
get larger for older generations, peaking at age 30. After age 30 the
accounts decrease and turn negative by age 60 for men and 55 for
women. This U-shaped pattern is found in most generational accounts
for other countries, and is consistent with the notion that the present
value of net tax payments is highest at the early stages of the working
age. In contrast, individuals in the late stages of life are expected to
face negative net taxes, derived from the importance of pension
payments and health benefits received by the elderly. The rest of the
columns in the tables show the components of the accounts for each
Iiving generation.

Tables 4a and 4b also show the generational accounts for men and
women of future generations, $ 6.6 thousand and $ 6.2 thousand
respectively. By comparing the size of these accounts against those of
newborn men and women we observe that the accounts of future
generations are smaller by approximately 11 percent. This means
that, in our base case, we find no evidence of a fiscal sustainability
problem. Instead we detect a “negative imbalance”, that means there

would be potential room to cut lifetime taxes of the living and still not
increase the burden on future generations.

Table 5 compares our base case results with the findings for other
17 countries reported in Kotlikoff and Liebfritz (1998), ah calculated
with the same discount and productivity growth rates19 as in our base
case. We scahed the figures in order to remove the differences arising
from different current leveis of GDP per capita. The table therefore
shows the accounts that the 18 countries would have if ah shared the
same GDP per capita as the U.S. in 1997. Along with Mexico, only
Canada, New Zealand, Sweden and Thailand show no evidence of a
problem of fiscal sustainability. On the opposite side of the spectrum,
Japan, Italy and Germany show very high imbalances that imply that
if policies are not adjusted the burden of future generations will be
twice or more the burden of newborns. The other two Latin-American
countries in the table, Argentina and Brazil, also show imbalances of
more than 50 percent.

Table 5 also permits to compare across nations the lifetime fiscal
burden that a newborn would face if current policies remained un
changed. It is interesting to note that there is no correlation between
the size of the burden on current generation (adjusted by current GDP
per capita) and the size and sign of the imbalance. The size of the
burden is largest in Sweden, where there is no problem of fiscal sus
tainability. However, Germany has a large burden and a large
sustainability problem, while Thailand and Mexico have relatively
small tax loads and present no imbalance. This fact shows that the
level of net taxation by itself is not an adequate indicator of fiscal
soundness and that comparing tax rates across countries has little
relevance in the assessment of fiscal sustainability.

The main reason why we do not detect a fiscal sustainability
problem in Mexico is the very favorable demographic transition that
Mexico will undergo over the next three decades. As we explained in
the previous section, the total dependency ratio will fahi from 71.6
percent in 1990 to 48.1 percent in by the year 2030, playing in favor
of generational balance. In Table 6 we illustrate the importance of the
demographic factor by showing the imbalance that would exist if
the population remained unchanged throughout the projection span.
If no demographic transition occurred, current fiscal policies would

The code was generously provided by L. J. Kotlikoff, A. Auberbach and P. Oreopoulos
and is the version used for the paper J. Gokhale., B. R. Page and J. R. Sturrock (1998).

19 The accounts shown in Table 5 correspond to Case A of Kotlikoff and Liebfritz (1998),
in which educational expenses are not included in the accounts.
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Table 6. Imbalance Sources
Cg = 1.5%, r = 5%)

(Thousands of 1995 Newborn Future Absolute Relative
U.S. Dollars) Generation Generation Imbalance Imbalance

Base Case Scenario 7.4 6.6 —0.8 —10.9%
No Demographic Change 4.4 10.1 5.8 132.0%
No Oil Revenues 7.4 13.1 5.7 76.8%

result in a major fiscal sustainability problem, that would force future
generations to pay 132 percent more lifetime net taxes than current
generations are expected to pay. This exercise makes the point that
the absence of a fiscal sustainability problem in Mexico is due mostly
to very favorable population dynamics, not current fiscal policies.

Table 6 also shows the importance that oil has in explaining the
benign result. If oil revenues were exciuded, an imbalance of 77
percent would arise. An important implication is that, even ifwe assu
me that low oil prices will prevail in the long run (as we have done),
oil reserves are a very valuable fiscal asset. Therefore, the debate over
the dependency of fiscal revenue on oil should not be about diminish
ing the amount of oil revenue, but instead about maximizing the value
of the reserves and about mitigating the negative effects of oil price
volatility.

4.2. Sensitivity Analysis

The findings from our base case are subject to several assumptions we
made in order to project the variables needed to carry out the genera
tional accounting exercise. The first issue to check is the importance
of the productivity growth rate and the discount rate. We recalculated
the accounts with productivity growth rates of 1 percent, 1.5 percent
and 2 percent and discount rates of 3 percent, 5 percent and 7 percent.
These ranges are the same used in the 17 countries studies described
in Kotlikoffand Liebfritz (1998). Table 7 shows the fine scenarios that
result from combining these values.

o
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The first fact to notice is that, for a given discount rate, an
increase in the rate of productivity increases the sizes of the accounts
for both newborns and future generations. This is because as income
rises, so does the amount of government expenditure and taxes paid.
Second, an increase in productivity growth plays against generational
balance. We attribute this result — which seems counterintuitive —

to the presence of sizeable oil wealth in the government’s budget
constraint. Since the level of oil revenues is independent of the size of
income, an increase in public expenditure (resulting from increased
income) has to be financed by non-oil revenue. This in turn in
creases the share of non-oil revenues to GDP; since the share of lifetime
taxes to lifetime income of living generations is projected to rernain
essentially constant, the excess burden is placed on future genera
tions. Because oil assets are larger in value than the public debt,2°this
effect dominates the reduction of debt service as a share of GDP when
productivity rises.

Table 7 also shows the effect of changing the discount rate.
A higher discount rate decreases the size of the accounts for both
newborns and future generations, since the flows of net taxes paid in
the future are discounted more heavily. However, using a lower
discount rate (3 percent), turns the negative balance into positive. We
explain this by noting that a lower discount rate gives a larger weight
to the years after 2030, when we project demographics to play against
generational balance, as Mexico wiII enter the later stages of the aging
population process. However, a 3 percent discount rate appears un
realistically low for a developing economy such as Mexico.

Table 8 summarizes the outcome of several exercises that test the
robustness of our base case results to changes in sorne of the assurnp
tions we have made. The exercises performed are related to: a) the
health transfers profile; b) the epidemiological transition; c) govern
ment liabilities arising from the public sector workers pension system
(IsssTE); d) the banking systern rescue; e) infrastructure investment by
the government.

a) Health transfers profile. We mentioned in the previous section
that, due to lirnits in data availability, we used the ENIGH profile of
private health spending to distribute public health expenditure across
ages. If the age distribution of health transfers is different to the age

distribution of private health outlays, our results rnay be incorrect.
Since public and private expenditure may substitute each other, their
age distribution may be different. In particular, elderly individuals
may consume more publicly provided health services since their in
come is lower and their medical services needs are higher. A way to
address this concern is to recalculate the generational accounts using
a health transfers profile that gives more weight to elderly individuals.
We did such exercise using the U.S. Medicaid profile,21 and found a
generational imbalance of 15 percent. However, this result is an
extreme since Medicaid is targeted only to the elderly, while the
Mexican government provides health services for all ages. The correct
profile is probably at sorne middle point that would leave the accounts
within a narrow range of balance.

b) The epidemiological transition. The dernographic transition is
likely to have a negative effect on the adequacy of public health
infrastructure. As the population ages the pattern of medical services
demanded will shift a phenornenon known as epidemiological transi
tion. The shift in needs will generate an excess supply of medical
infrastructure adequate to serve the young and insufficient medi
cal infrastructure apt to serve the old. The epidemiological transition
implies, therefore, that public medical capital depreciation will
acuderate. If this is the case, the governrnent will face a burden not
considered in our base case. Since we do not have enough elements to
estimate the cost of the epidemiological transition, we incorporated its
cost by increasing the annual growth rate of health expenditures over
the next 30 years by an arbitrary 0.5 percent. This results in a
relatively srnall generational imbalance of 4 percent.

c) IsssTEpension liabilities. As opposed to the pensions system for
private sector workers (provided by the IMss), the pay-as-you-go pen
sion systern of public sector workers provided by the ISSSTE has not
been reformed. Preliminary estimates indicate that the implicit liabil
ity for the government arising frorn non-funded ISSSTE pensions can be
as high as 12 percent of GDP.22 We added this amount to the net debt
of the public sector and obtained a small generational imbalance of 2
percent.

d) The banking system rescue. After the economic crisis that
Mexico went through in 1995 the government assumed significant

20’epresent value of oil revenues (using the 5 percent discount rate) is $ 341 559 million
of 1995 dollars, while net debt is $163 307 million of 1995 dollars.

21 j• Ookhale, B. R. Page and J. R. Sturrock (1998).22 Centro de Análisis e Investigación Económica, ITAM (1998).
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liabilities from a large portion of the banking system. The official
estimate of the present value cost of the rescue program to be paid in
the future is 14.1 percent of GDP. This figure, however, may underes
timate the cost of the bank bailout, in particular because many banks
continue to be weak and they could require further public funding. To
address this issue we recalculated our base case assuming a total
liability of28.2 percent, twice the official estimate. Under this assump
tion we obtain a small generational imbalance of 4 percent.

e) Infrastructure spending. In. 1997 infrastructure spending by
the public sector was 2.1 percent of GDP, a low figure by historical
standards. A low level of infrastructure spending can lead tó an
infrastructure deficit that may eventually trigger higher spending. We
recalculated our base case with annual government outlays for mfra
structure equivalent to 2.5 percent for GDP-higher than observed
average of2.3 percent in the period 1990-1998. Under this assumption
our main result is reversed, as we find a generational imbalance of 8
percent.

Table 8 also presents a scenario in which three of our alternative
assumptions are combined: the epidemiological transition, the ISSSTE

liabilities and the additional infrastructure spending. The outcome, a
38 percent generational imbalance, is a relevant reversal of our base
case result. We interpret this finding as a reminder that although
demographics will favor generational balance, there are structural
elements in Mexican public finances that — combined — have the
potential of making current fiscal policies unsustáinable. However,
this conclusion should be weighted against the fact that, by not
including educational outlays in the accounts and by using a histori
cally low price of oil, we bias our results against generational balance.

Our results indicate that there is no evidence of a major intergenera
tional imbalance in Mexico, comparable to those existing in many
developed countries, and that this conclusion is mainly driven by
favorable demographics. However, this analysis may not be enough to
determine if the current fiscal policies are sustainable in the short-run.
In this section we analyze the short-run financing needs of the govern
ment which, if too high, could make the whole path unfeasible.

The government can run substantial deficits and still comply with
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Figure 3. Projected Primary Balance (% of GDP)
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its intertemporal budget constraint, if in the future it receives net
positive flows. However, under imperfect capital markets this may not
be viable, as creditors may refuse to lend funds to a government
running large deficits. This would force the government to adjust its
policy course. Therefore, beyond evaluating the intergenerational
balance, the fuil assessment of fiscal sustainability may need to look
at the expected path of the government deficit.

Figure 3 shows the average projected primary government bal
ance for 10-year periods up to 2070 under our base case. The primary
balance is equal to ah government revenues minus government expen
ditures except those related to interest payments on its debt.23 It can
be observed that for ah years, the projections show primary surpius.
It declines until the decade of 2030 and thereafter, once the transition
cost of the pensions reform is paid, the surplus rises. Although the
existence of a primary surpius is not enough to avoid a short-run
problem, its permanence is an indicator that short-run financing may
not prevent fiscal sustainability.

6. Concluding Remarks

Generational accounts are a powerful tool for evaluating fiscal policy.
They are useful to assess the intergenerational distribution of fiscal
burdens and to provide an indication of long-term fiscal policy sustain
ability. In this paper we presented the first application ofgenerational
accounts methodology to evaluate overali Mexican fiscal policy.

Our results are significantly driven by the favorable demographic
transition that the Mexican economy wihl undergo during the next
three decades. In that period, the labor force will grow at an average
yearly rate of 1.4 percent while the rate of population growth wihl be
1.0 percent and the total dependency ratio will diminish from 71.6
percent in 1990 to 48.1 percent in 2030. Mainly because of the demo
graphic transition, we find no evidence of a fiscal sustainability prob
lem. Our base-case scenario with annual productivity growth of 1.5
percent and a discount rate of 5 percent shows that the present value
of net tax payments for future generations is 11 percent lower than
those for newborns. Since we do not ahlocate education expenditure in
the accounts, our analysis is already biased against finding genera
tional balance. The results are sensitive to the rate of growth of
productivity and to the discount rate, and to several alternative data
assumptions. However, the main conclusion — that there is no inter
generational imbalance of the sort found for other countries — is
sustained under most scenarios.

This result speaks about the long-term sustainability of current
fiscal pohicy. However, it is also important to analyze the evolution
over time of the fiscal deficit. Since financial markets are imperfect, a
high fiscal deficit in the near future that could be covered by surpiuses
in the longer term could have negative implications on the growth rate
of the economy. However, when we analyzed the evolution over time
of public finances, we did not find evidence of large fiscal deficits in
the future. Needless to say, this result obviously assumes no major
negative fiscal shocks in the next years.

Although our analysis only presents a first approach towards a
deep understanding of the long-term sustainability of Mexican fiscal
policy, sorne preliminary policy implications can be obtained. The
three most important are the following:

The financing of the pension system reform is not substracted from government
expenditure8 in order to caleulate the primary balance.

1) There is no need to increase the overali level of taxation in the
Mexican economy. The main focus of tax policy reform should be
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microeconomic. Tax changes should be aimed at achieving a more
efficient tax structure. Some analysts have pointed out that the overail
level oftaxation in Mexico is relatively low compared to other countries
and suggest this as a reason to increase taxes. This paper shows that
this comparison is not relevant. The level of taxation should be
that which enables the government to comply with its intertemporal
budget constraint once society has decided the types and level of
expenditures that the government should carry out. Our analysis
shows no clear evidence that the current expected level of taxation is
inconsistent with the expected path of government outlays.

2) Oil is a valuable natural resource that should be used to sup
port public finances in Mexico. It provides a significant source of
revenue for the government and there is no reason why it should not
continue to do so. Our analysis shows that even under sustained low
oil prices, oil is a key factor explaining fiscal sustainability. The main
problem emerges from the instability ofthe flow ofoil revenues, mainly
derived from oil price volatility. The challenge is to establish mecha
nisms that wauld reduce this variability. Schemes such as hedging,
creation of an oil fund, accessing private markets and others should
be studied and implemented.

3) Mexico will face a window ofopportunity to carry out structural
reforms that imply inter-generational transfers. The demographic
transition implies that over the next three decades, Mexicans in
working ages as percentage of total population will reach a peak. This
provides an opportunity to widely distribute the costs ofany structural
reform that implies a transition cost. After the reform of private sector
pensions which was timely enacted in 1997, other important sec
tors that need to be reformed include health, housing and public sector
workers’ pensions. These reforms should be designed and imple
mented as soon as possible.

The agenda for future research regarding the long-term implica
tions of Mexican fiscal policy using generational accounts is large; It
can be divided into two areas. The first one would be to refine data,
assumptions and calculations regarding the assessment of current
fiscal policy. Perhaps the main focus should be on demographics, the
age distribution of health transfers and pensions benefits, the albea
tion of educational outlays in the accounts, the liabilities arising from
the public sector workers’ pensiøn system and the epidemiobogical
transition in Mexico. A second area would be to carry out policy reform
simulations. Generational accounts can be useful to evaluate the

generational impact of important reforms in Mexico related to taxa
tion, pensions, health and housing, among others.
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