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Abstract

t has been widely accepted that reforms on pension schemes have led to improvementsin the

financial viability of the systems. Nevertheless, at the same time it has been shown that fees
charged by pension fund managers (PFM) are very high, implying high mark-ups for them and
lower expected pensions for the participants. The presence of economies of scale has been
suggested as one main reason for the high fees. In this paper we argue that previous studies that
have found economies of scale in the case of Mexico were based on cost curves that were
empirically not well specified. We estimate a semi parametric cost curve which allows us to
concludethat if there exists economies of scale, minimum efficient scales are low, being reached
by almost all PFM. The presence or not of economies of scaleis highly important to surveillance
authorities, since it can lead to different regulatory actions aiming at lowering fees.

—— Key words: costs, pension funds, semiparametric method.
Classification JEL: C14, D24, L11.

Introduction

n thelast decade, many countries have conducted reforms of their pension systems, switching
from adefined benefit schemeto adefined contribution system, with private firms competing
for the administration of the funds. It has been suggested that these reforms may lead to positive
macroeconomic effects. For example, Corbo and Schmidt-Hebbel (2003), for the case of Chile,
show that the pension reform in Chile has contributed to the rate of growth observed in the
economy. A study of Gill et al. (2004) estimatesthat the explicit debt of the pension system (in 2050)

* We highly appreciate the comments of an anonymous referee and the excellent research assistance of
Alejandro Montesinos. This paper also benefited from the comments of Juan Carlos Zepeda and Sergio
Rodriguez.
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was reduced from almost 95 per cent of GDP to 45 per cent in Mexico, and some analysts have
suggested that the investments of assets under management (AUM) has helped to reduce interest
rates in the country.

However, there is also evidence that competition has not been as strong as thought and that
the fees charged by Pension Fund Managers (PFM), especially in Mexico, are unnaturally high
(Whitehouse, 2000, Aguilera, 2004). These high feesmay reducein thelong run replacement rates,
and thusthe benefitsthat workers affiliated with the system will have. In addition, in countrieslike
Mexico, where thereisaminimum guaranteed pension, low accumul ation ratesmay have anegative
impact on the fiscal position of governments.

Two main reasons have been given to explain the high fees and the concentration of the
industry. On the demand side, it has been said that the el asticity of demand isvery low dueto alack
of interest of the consumers for a product that they are obliged to buy, that they will eventually
(because many people can opt for the benefits under the Law of 1973) use many years from now
(Madero and Mora, 2006), and because it is very difficult to understand the pricing scheme and
returns, and thus to observe which PFM is the one that provides the best net return.

On the supply side, it has been argued that the industry is characterized by the presence of
economies of scale which produces a concentration of the industry by a small number of firms.
Previous work has found the presence of economies of scale. Garcia and Rodriguez (2003) and
Meléndez (2004) for the case of Mexico, and Apellaand Maceira (2004) for the case of Argentina.

The presence or not of economies of scaleis very important for public policy decisions. If
there are economies of scale, few PFM should exist and all fees should be regul ated as proposed
by Meléndez (2004). If there are not economies of scale, new firms could enter the market and
competeto attract customersfrom other PFM. In this case, the authorities should work to eliminate
any barriersto entry that may exist, and make it easier for consumersto transfer their account to
any PFM they want and to improve the decision-making process of workers by more and better
information (Aguilera, 2004) or to devel op asystemin which informed and prepared people decide
on behalf of theworkersthe specific PFM that will best suit their profile (Va dés, 2004).

However, inthelast three years many small firms have entered the market, which raises some
doubts about the presence of economies of scale. This study will investigate the presence of
economies of scalein the PFM industry for the case of Mexico but by estimating atranslog semi
parametric cost function, which is a more flexible form of the cost function than the one used in
previous studies. We use monthly datafrom May 1997 to September 2006 of Mexican PFM.

The results show, that even if the average cost curve presents an L shape, the minimum
efficient scaleisreached with approximately 12,000 million pesosor 500,000 affiliates. Thesenumbers
arewell below those found in the studies of Garciaand Rodriguez and M el éndez. With our results,
practically all firmsin Mexico have reached the minimum efficient scale.

This paper is organized as follows. The next section briefly describes the Mexican system
and reviews the articles that have analyzed the presence of economies of scale for the case of
Mexico. The third section explains the methodology used in this study and the results obtained.
Conclusions are then entered to summarize.
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1. Description of the System and Previous Studies

1.1 Description of the system

In 1997, following the experience of other countriesin Latin America, the Mexican pension system
for theworkersof private sector companieswasreformed. A defined benefit schemewas substituted
by a defined contributions one, with a solidarity element in the form of a minimum guaranteed
pension and agovernment contribution.! The management of individual accounts was contracted
out to private PFM. The reform had, among others, the following objectives: i) to improve the
financial viability of the system; ii) to increase the long term savingsrate of the economy; and iii)
to make the system more actuarialy fair, that is, to improve the link between benefits and
contributions. The goal of this higher link was to produce higher replacement rates for those
workerswho opted for alonger participation in theformal labor market. See Saleset a. (1997) for a
more comprehensive explanation of thereform.

Today, there are approximately 36 million workers affiliated to the system, although only
around 40 percent are active workers. The assets of the system now reach 650 billion pesos. After
9yearsof thereform, the system hasreached positive resultsin several macroeconomic variables:
the assets under management (AUM) are now equivalent to more than 7% of the country’s GDP,
and theexplicit debt of the pension system in 2050 was reduced from almost 95 to 45 per cent of the
PIB (Gill etal., 2004). SeeTable 1.

Although the system is very young, there is some positive evidence on microeconomic
terms for Mexico. Aguila (2005) has shown that low income workers have benefited from the
reform. The author findsthat workersearning up to 5 minimum salaries have apositive effect in the
pensionsrelative to the former system. Roldan et al. (2006) have cal culated that in the absence of
the reform 13.2 million out of 26.5 million workers upon retirement would not have any rightsto
receive any benefitsin the former system; with the reform these workers can receive some funds
during retirement. Finally, James et al. (2005) have proven that in relation to men, women also
gained from the reform because despite their own annuities being lower than those of men in the
new system, women are now recipients of net public transfers and receive joint pensions.

However, the system has been criticized because the fees which workers pay for account
management are very high and, thus, are reducing the expected benefits.? M el éndez (2004) argues
that the charges made by Mexican PFM are higher than what it would have cost the Instituto
Mexicano del Seguro Social (IMSS), the public agency responsible for managing pensionsin the
former benefit system, to handle pension insurance. Aguilera (2004) shows that in 2004 severa
Mexican PFM were among the most expensive ones in the countries analyzed by the author:
Mexico, Chile, Colombiaand Peru. CONSAR (2005) showsthat with the recent reduction of charges
in most of the PFM, the relative situation of the country is being improved, but this situation has
not benefited people as much, since general feesin Mexico are still higher than in Colombia, and

1 The government contributes with a social quota equivalent to 5.5% of the minimum wage of 1997 indexed by
inflation.
2There is also evidence of high charges for the case of Chile (Valdés 2004).

57



SCALE ECONOMIES IN THE PENSION FUND MANAGERS INDUSTRY IN MEXICO: A SEMI PARAMETRIC APPROACH

Table 1
Evolution of the System

1998 1999 2000 2001 2002 2003 2004 2005 2006 (3)

Assets under management @ 8363 14243 199.23 291.08 358.46 42955 487.62 580.39  648.93

AUM/GDP @ 1.30% 2.08% 2.74% 4.05% 4.72% 540% 5.64% 641%  7.38%
Affiliates@® 13.8 155 178 265 294 314 333 353 36.5
Number of PFM® 17 14 13 13 12 12 13 15 17

Market share of the biggest®® 16.10% 15.91% 16.07% 14.10% 17.91% 17.87% 17.48% 16.13% 15.31%

HHI @© 0111 0111 011 0093 011 0.109 0.103 0.09  0.092

Average fee®® 1.47% 158% 1.71% 1.78% 1.72% 1.59% 155% 1.37%  1.25%

Notes: (1) Billions of Pesos in January 2006 (2) Data for December (3) Data for September (4) Millions (5) yearly average (6)
Calculated using affiliates (7) Fiveyear equivalent fee.
Source: www.consar.gob.mx and www.banxico.org.mx.

some PFM charge morethan any Chilean PFM. Finaly, itiswell known that the PFM areamong the
most profitable companiesin Mexico.®

Thissituation has spurred alot of opinion. In the Mexican Congress, some believe that fees
should beregulated, asin the case of Colombia, where amaximum fee exists. Othersarguethat the
State should have its own PFM with very low charges to increase competition.

From atheoretical perspective, high prices can be explained from the supply and demand
side. Demand sidefactors are associated to theinelasticity of demand due not only to the fact that
people are not interested in a product they are forced to buy, and which will be consumed in a
distant future, but also because people find quite difficult to understand the pricing scheme and
returns, which makes in practice, decisions consumers make complicated. This difficulty of
identifying prices and returns have make consumers more prone to choose based on sales efforts
and publicity. With, Meléndez (2004) identifying the casefor Mexico, and Berstein and Ruiz (2003)
for that of Chile.

Supply side factors are related to the presence of economies of scale which leads to a
concentration of theindustry in afew firms, thus softening competition. The presence of economies
of scalehasbeen found by Garciaand Rodriguez (2003) and M el éndez (2004) in the case of Mexico,
aswewill seein detail within the next subsection.

It is true that until 2004 we observed in Mexico a decrease in the number of firms and a
concentration of the industry. In Table 1 we can observe that the number of firmsin the industry
decreased from 17 in 1999 to 13 in 2004. During the same period, the market share of the biggest
PFM increased whilethe HH index decreased.* Table 2 presents mergersthat have occurred inthe

3 The Comision Federal de Competencia (CFC) (2006) calculated that between 2000 and 2005 the Return
Over Equity of the PFM in Mexico was 35.6%.

4 There exists an upper limit to the market share on affiliates equal to 20%. Nevertheless, CONSAR, the
surveillance authority, can allow any PFM to have a higher market share upon request.
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Table 2
History of Mergers
Date of Mark Market share Market share
Seller urchase AUM ﬁr et Buyer before the after the
P share purchase purchase
Previnter May-98 305.6 2.30% Profuturo GNP 11.90% 14.10%
Génesis July-98 141 0.90% Santander 13.60% 14.50%
Mexicano
Atlantico September-98 78 0.60% Principal 2.20% 2.20%
Promex
Capitaliza ~ September-98 31.3 0.20% Inbursa 2.30% 2.70%
Garante February-02 2,220.10 8.30% Banamex 10.10% 18.50%
Zurich April-03 801.5 2.90% Principal 4.90% 7.70%
Tepeyac August-03 935 3.20% Principal 7.50% 10.70%

Source: www.consar.gob.mx..

industry. Whether there exist economies of scale that can influence the market structure is the
object of this study.

1.2 Previous studies

As mentioned before, there are two studies that estimate the cost curve of the PFM industry for
Mexico, Garciaand Rodriguez (2003) and M el éndez (2004). Both of which concludethat thereare
economies of scale.® However, we believe the papers are empirically mis-specified and thus their
conclusions should be questioned. Moreover, the regulatory changes that occurred in the last
three years (which we will discus later) may have changed the cost structure in the industry. For
these reasons we believe it is worth re-estimating the cost structure in the industry trying to
overcome some of the misspecifications of previouswork and using more recent data.

Garciaand Rodriguez (2003) estimate afunctioninwhichtotal costs (the dependent variable)
isequal to fixed costs (estimated as the constant of theregression), plusthe number of affiliatesin
aquadratic fashion. They also include the number of “traspasos’ (the change of the account from
one PFM to another) and the excessrate of return as control variables. This cost function wasalso
used by Chisari et al. (1998). The use of a quadratic cost function, directly estimated or using a
transformed translog function, can only have one turning point, hence the typical U-shape of the
average cost curve. But, as Humphrey and Vale (2004) have said, imposing the quadratic cost

5 As mentioned in the introduction, similar results have been found for other countries. See for example Apella
and Maceira (2004) for the case of Argentina.
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function “ canin many casesbe considered an artifact” (p. 1673). Thisreasonisenough to question
theresultsof the authors and to look for some new specifications. M el éndez (2004) also points out
other limitations of the estimation of Garciaand Rodriguez, including thefact that the prices of the
inputs were not included in the cost function.

Meléndez (2004) estimates atrandg og function. Thisfunction hasbeen widely used to estimate
cost functionsof financial ingtitutions, especially banks.® However, some studiessuch asMcAllister
and McManus (1993), and Humphrey and Vale (2004), have pointed out the limitations of this
functional form when the financial institutions have a different size and product mix, and have
stressed the need to use more flexible cost functions in empirical estimations. Since the translog
cost function wasoriginally devel oped asalocal approximation to some unknown “true” underlying

Table 3
Summary of Previous Studies
Number of
Other control Vr?)rcljilz:lt?oonf' aff\lnlllr?itce; * AUM at which
Author Cost function ) Sample proc : i minimum point is
variables affiliates or minimum reached
AUM pointis
reached
Garcia and Linear in fixed Number of Bimonthly Affiliates 1,081,000 Not estimated
Rodriguez  cost and quadratic  “Traspasos” 11/98 - V1/02
(2003) in the production and excess rate
level of return (from
the mean)
Meléndez Translog Prices of inputs, Quarterly Affiliatesand 1,050,000 ) 180 billions of
(2004) multiproduct number of 1\V/98 — 11/03 AUM pesos of 2004 @
“Traspasos”,
marketing

weight in cost,
net return (from
charges),
dummy for
relation to a
bank. In linear,
quadratic and
with several
interactions

250 billions of
pesos of 2004 @

1,150,000 @

Notes: (1) For PFM that do not belong to a financial conglomerate, (2) For PFM that belong to a financial conglomerate.
Source: Garciaand Rodriguez (2003) and Meléndez (2004).

& See for example Berger and Humphrey (1991) and Noulas et al. (1990). Berndt (1991), and Greene (2003)
offer a review of the translog function.
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cost function, the argument follows, when extrapol ating the local approximation to global data, the
translog function may behave poorly when the global behavior of the approximated function
differsfromitslocal behavior.

McAllister and McManus (1993) have argued out that the reason why the literature on
economies of scaleinthe banking industry hasfound different resultsisdueto choice of therange
of bank size, and its resulting consequence on the use of the trandog function.” They show that
while the translog gives the usually U-shaped average cost curve, the kernel, fourier and spline
estimations give, as the translog cost function, increasing returns to scale for small banks, but
contrary to the trandog estimates, constant return to scale for large banks. Humphrey and Vale
(2004) show that when they usethetransl og cost function for the Norwei gan banking industry, the
translog forms and effectively yields an L-shaped average cost curve, whilethe linear spline and
thefourier formsgive an M-shaped curve. Infact, McAllister and McManus (1993) concluded that
“the globally fitted translog cost function systematically misrepresents cost for certain types of
banks, resulting in a specification bias that contributes substantially to the traditional conclusion
of decreasing returnsto scale among banks above the midpoint of the sizerange studied” (p. 390).

The problems of the translog cost function that McAllister and McManus have found in the
banking system can be present in the estimation of Meléndez.® Inthe samplethedifferent PFM are
of very different size and have different strategies that lead to different input mix. Bancomer, the
biggest PFM in hissample had 58.9 billion pesos of AUM and 2.6 million affiliates; Capitaliza, the
smallest one in the sample, had 182 thousand pesos in AUM and only 61 thousand affiliates.
Notice then, aswe can seein Table 3, that Meléndez finds that the minimum point of the average
cost curve, if measured as affiliates, equal sapproximately 1 million and fifty thousand accountsfor
aPFM without a bank (and 1 million, one hundred and fifty thousand for PFM with abank). The
average number of affiliatesin the sample of the author is 1,022,000 affiliates for PFM without a
bank and 1,540,000 for PFM with a bank. That is, Meléndez results check with the conclusion
pointed out by McAllister and McManus that the minimum efficient scale will be close to the
average of the range studied.

Finally, it seemstroubling that the lowest point of the average cost curve, when measured as
AUM intheestimation of Meléndez, equalsapproximately 17.4 billion dollars (180 billion pesosin
2004). Given asothefact that in several studiesfor the banking industry in the United States, an
industry with higher fixed costs, the authors conclude that the minimum point reached is between
500 million and 10 hillion in assets (see for example, Noulas et al., 1990, and McAllister and
McManus, 1993).

In addition to the potential estimation problems described above, there has been in the last
few years, technological and regulatory changes that have also put in doubt the existence of
economies of scale.

7 Other reason is the fact that the studies ignored the financial capital, an important input required for the
intermediation process.

8 McAllister and McManus (1993) argue that product mix varies across bank size and thus the input mix. It is
the use of different input mix by different bank the argument used by the author to criticize estimations with
translog specification. PFM do not have different product mix but indeed the have different input mix. For
example, small PFM does not have important sales force, while big PFM base most of their acquisition effort
in the sales force.
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Madero and Mora (2006) describe the regulatory changes that could have affected the cost
structure and the demand side. In the past, the PFM had to face high fixed cost of entry associated
with the financia requirements to start a PFM. These financia requirements were due to the
investment in technology needed to manage the accounts and the investments and because of the
large fees paid by the PFM to the government in order to participate in the industry.

The authors mention that the restructuring of the federal rights for supervision and the
changesin the corporate governance of PROCESAR - the agency in charge of managing the main
process of the system - that occurred in 2004, may have provoked a decrease in the average cost
of the industry. In the past, PROCESAR paid a significant amount to the federal government as
rights, an amount that was carried over to the PFM as a fixed quota. Moreover, the PFM used to
pay directly to the government afixed quotaand avariable onein terms of the number of accounts
administered. With the reform, the quota stipul ated what they had to pay PROCESAR was reduced
significantly and changed to a variable quota. The rights to be paid by PFM, being done so
directly to the federal government, maintained its structure with afixed and a variable quota, but
now the latter element is based on the AUM. The authors calculate that the proportion of the
paymentslinked to afixed quotawas reduced from 36% in 2004 to 26% in 2005.

In 2001 and 2002 CONSAR started to assign the cheapest PFM the accounts of people who,
at thetime of enrollment, had not chosen amanager. Thisregulatory change allowed the PFM that
werewilling to have charges among the cheapest users of the system, get an important number of
accounts without incurring important promotion expenditures.

Madero and Mora (2006) also point out that important efforts were made, which were aimed
at increasing the sensibility of the demand to fees and returns, and to increase the returns. The
interventions were: i) an important informational effort, which included, seminars given in the
workplace, and massive advertising campai gns, among others; ii) changesto easing the comparison
of fees and returns; and iii) deregulation of “traspasos’.

Zepeda and Roldan (2005) mention that in the past only PFM that belonged to a financial
conglomerate could exploit the economies of scale in the processes of the system: enrollment,
management of accounts, and management of the funds. Today some PFM, specially the small and
new ones, outsource some of these processes to firms which allow economies of scale to be
exploited and the PFM to make their cost more variable since they pay for the service for the
number of processes or AUM administered.

Since 2003, several new smaller PFM have entered the market. As of today there are eleven
new PFM since 2002. Only in 2006 have there been five newly authorized PFM (See Table 4).
Together with the entry of new PFM, we observe a decreasein the HHI and in the charges as can
beseeninTable 1.

2. Empirical Analysis

The potentia bias associated to the translog, or any other quadratic parametric estimate of the
cost function, and the importance of the confirmation or not of economies of scale for regulatory
reasons oblige usto re estimate a cost function for the Mexican PFM with aflexibleform. We use
a kernel regression technique which comes “closest to the goal of letting the data speak for
themselves’ (McAllister and McManus, 1993 p. 395).
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New Entrants to the Market and Market Share
(percent)

Market share as of
September 2006

New PFM Date of authorization Enrollees AUM
Azteca February, 2003 3.6 2.3
Actinver February, 2003 3.1 1.2
IXE June, 2004 0.5 0.3
Metlife December, 2004 0.3 15
InverCap December, 2004 1.6 1
Afirme-Bajio October, 2005 0.6 0.2
De la Gente February, 2006" na. na.
Coppel February, 2006 0.2 0
Scotia August, 2006" na. na.
Ahorra Ahora June, 2006 0 0
Argos October, 2006 n.a. n.a.

Notes: n.a.: not available. 1/ It is expected that they will initiate at the end of 2006.
Source: www.consar.gob.mx.

2.1 A semi parametric model of cost function
We estimate an unrestricted semi parametric translog cost function of the form®

log(TCIY) = f(log(Y)) + o, log(w) + o log(r) + V2. log’(w) +
120,,log(r) + o logw)log(r) +¢ 10g(Y)log(w) + ot log(Y)log(r) + )
o Jog(promotores) + 3D + &€

where TC are total costs which include the administrative, operating and sales costs, the
depreciation and amortization, and the opportunity cost of the invested capital (calculated asthe
invested capital times the weighted cost of the sources of financing); w, and r are the prices of
labor and capital respectively, and Y represents the level of production, which can be the number
of affiliates or the AUM. We assume smoothness of the function f. In this specification, the output
variable Y enters non-parametrically through f and parametrically through the interaction terms
between output and the price variables.

® This type of cost function has been estimated in other studies of economies of scale. See Yatchew (2000).
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The model includes a so the number of salesmen and one dummy variable for 2003, 2004,
2005, and 2006.%° The number of salesmen is included to account for the fact the sales cost can
change the shape of the cost function (Meléndez, 2004, Braberman, Chisari and Quesada, 1999).
The dummy isintroduced to test for the regulatory changes that occurred in the system.

Asmentioned, thevariable Y representsthelevel of production, which can be the number of
affiliates or the balancein the pension accounts of each PFM. Garciaand Rodriguez use affiliates,
while Meléndez uses AUM and affiliates. The choice of the relevant variable to measure the
production level isnot innocuous. In theory, it is possible to find no economies of scaleinterms
of affiliates, but economies of scale in terms of AUM. If most of the variable cost is driven by
affiliates, performing the estimation using AUM, which grow at therate of return for each effiliate
and the net contributions,'* can lead to an scenario in which the cost per affiliate is constant but
the cost per dollar administered is declining over time, thusleading to the conclusion that there are
economies of scale. Theideaof possible economies of scalewith AUM but no economies of scale
when using affiliates was advanced by Whitehouse (2000).

Onthe other hand, not all members are the same, they differ in the account balance, in their
wages (and thus their contributions), and in the density of contributions; different PFM focusin
different market segments. Using AUM will havethe samelogic asin the banking sector, to make
comparable to clients. We estimate both models.

We estimate the model in three steps following Chevalier and Ellison (1997) and Robinson
(1988). First we estimate the coefficients o, then we estimate § and finally we estimate thefunction
f. For the first stage, we can gain consistent estimates of a o, for each of the two groups of data
(before and after 2003) performing kernel regressions of TC and each of the regressorsony ,and

then regressing the residual s on the residuals. The estimate 0. that we useisthe weighted average
of the o, estimated for each category, with the weights given by the sample size.

In the second step, for the sub sample of 2002 and before, we perform akernel regression of
tc - ax on y, wedefinethisvariableas g° and g* representing the kernel regression for the sub
sample of 2003 and afterwards. It is possible to calculate consistent estimates of § using these
two functions. Inthis casewe do it by calculating 6 = g*(x)) - §°(x,) for any point (x,).

_ Finally, to get the estimate f of thefunction f, we perform akernel regressionof 5 =tc— Q.
x- o ony. Inthisand all kernel regressions we use the kernel Epanechnikov. The standard errors
were estimated by performing repetitions.

10We also estimated the model replacing the dummy variable with a dummy with the value of one, for the PFM
that entered since 2003. Results did not change significantly. Meléndez (2004) differentiated between PFM
who belong to and PFM that do not belong to a financial group. We don’t complete this, as mentioned by
Zepeda and Roldan (2005) the new regulatory changes reduced significantly the possible advantages in terms of
economies of scale of PFM, that belong to a financial group.

1 Net of fees.
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2.2 Data

We use monthly datafor each PFM that has operated in Mexico. Datacomes from the web page of
CONSAR, the surveillance authority in Mexico. Data from wages comes from the manufacturer
sector published by Secretariadel Trabajoy Prevision Socia (Ministry of Labor). For the cost of
capital we usethe CAPM: 12

= rft+ ﬂi (rml—rft) @

where:

r, represents the cost of capital

rfistherisk freerate. It was approximated by 28 days Cetes.

rmisthe monthly market return, approximated by therate of growth in the priceindex of the
Mexican Stock Exchange.

Unfortunately, therearetwo missing variablesr, and f3,. A usual practiceto calculater, when
thereis not public information, isto use an estimate of £, from afirmin anindustry with similar
characteristics. In doing thisit must be recognized that /5 reflectsthe leverage level of thefirms.
Thus, the /5 should be adjusted to reflect the leverage level of the firm we want to calculate the
return. Sincein Mexico PFM are not allowed to issue debt the leverageis zero and the /3 does not
vary across PFM. Intuitively this means that all PFM face the same cost of capital. As done by
other authors such as Garciaand Rodriguez (2003) we usethe £ from atel ecommunication company
and we adjusted it to account that PFM have zero leverage.®

The sample goesfrom May 1999 to September 2006. All variableswere indexed to pesos of
January 2006 using the Consumer Price Index. Thetotal number of observationswas 827.

2.3 Findings

We begin by describing the shape of the estimated curve. As we can observe, there seems to be
economies of scale, but these are exhausted quickly. In terms of AUM, the results indicate that
economies of scale are amost exhausted at 12,000 million pesos. If measured by affiliates, the
estimates display increasing returnsto scale, up to values of 500 thousand affiliates and constant
returnsto scalefor larger PFM. See Figures 1a, and 1b.

2PFM in Mexico are not allowed to issue debt.

B This is the reason why we have just one price of capital for all PFM in equation (1). The beta also coincides
with the beta for the life insurance industry in the United States, which we know have been used by some PFM
to make the financial projection needed to get authorization by CONSAR to participate in the market.
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Figure la
Fitted Average Cost Curve, When Product Is Measured As AUM
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Figure 1b
Average Fitted Total Cost Curve, When Product Is Measured As Affiliates
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The results based on the number of affiliates as the production variables are quite different
from those of Garcia and Rodriguez (2003) and Meléndez (2004). The results based on AUM
contrast even morewith theresults of Meléndez (2004) in terms of the point wherefurther reduction
in average cost is not significant. Under Meléndez estimates, none of the PFM has reached the
efficient point. Under our resultsthe minimum efficient scal eisreached with approximately 2% of
the market share, and only the very new PFM have not reached this point. See Tables 4 and 5.

Our estimates are more consistent with the fact that new small PFM are entering the market.

In order to see if the method of estimation matters, we have also computed a parametric
model. Figures 2a and 2b present the average cost curve of the parametric and semi parametric
models. Aswe can observe, the parametric estimates present larger economies of scale. Inthe case
weuse affiliates asthe production variableit is clear that whilethe semi parametric results present
an L-shaped curve, the parametric model show declining average costs.

Table 5
Number of Affiliates and AUM per PFM as of September 2006
AUM
AFORE Affiliates Markzeo;o?hare (milligns of Markg};hare
pesos)

Actinver 1,138,862 3.12 7,802.17 1.18
Afirme Bajio 229,133 0.63 1,090.90 0.17
Ahorra Ahora 2 0 0.04 0
Azteca 1,311,075 3.6 15,198.63 2.3
Banamex 5,580,375 15.31 122,995.66 18.61
Bancomer 4,186,052 11.48 110,887.84 16.77
Banorte Generali 3,181,130 8.73 43,923.04 6.64
Coppel 58,104 0.16 144 0.02
HSBC 1,766,505 4.85 27,788.44 4.2
Inbursa 3,646,523 10 81,124.65 12.27
ING 2,326,708 6.38 48,503.07 7.34
Invercap 565,777 1.55 6,567.43 0.99
IXE 183,214 0.5 2,253.89 0.34
Metlife 110,110 0.3 9,879.96 1.49
Principal 3,338,429 9.16 29,598.49 4.48
Profuturo GNP 3,438,001 9.43 69,211.54 10.47
Santander
Mexicano 3,018,047 8.28 44,556.25 6.74
XXI 2,380,976 6.53 39,533.23 5.98
TOTAL 36,459,023 100 661,059.24 100

Source: www.consar.gob.mx.
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Figure 2a
Fitted Average Cost Using AUM: Semi parametric and Parametric
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Figure 2b
Fitted Average Cost Using Affiliates: Semi parametric and Parametric
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Tables 6a and 6b present the results obtained for the control variables and the standard
errors estimated by repetition. The coefficients of wages and price of capital are positive as
expected, however only the coefficient of price of capital when the dependent variableisaffiliates
is statistically significant.’ The coefficient of AUM*w when product is measured using AUM is
negative and significant. The coefficients w*r and affiliates*r when we measure production as
affiliates are also significant. In general, we can reject that the cost function is loglinear and
homothetic. With respect to the dummy variableintroduced in themode, thisis negative, implying
that average cost since 2003 islower.

Table 6a
Estimated Coefficients with AUM as Production Variable
Coefficient Value Standard errors
W 0.2351 0.20793
R 0.0403 0.03603
w? 0.0822 0.06838
Yor? -0.0777 0.06231
w*r 0.0168 0.01442
AUM * w -0.0625 0.0161
AUM *r 0.0036 0.00369
Salesmen 0.068 0.02527
Dummy 2003 -0.7598 0.07816
Table 6b
Estimated Coefficients With Affiliates as Production Variable
Coefficient Value Standard errors
W 0.3349 0.2145
R 0.1475 0.0441
Bw? 0.1161 0.077
Yor? 0.003 0.0782
w*r 0.055 0.0126
Affiliates * w 0.0151 0.0233
Affiliates * r 0.0188 0.0042
Salesmen 0.1939 0.0353
Dummy 2003 -0.7657 0.0933

1 If the coefficients of Y*w, and Y*r are zero, the cost function is homothetic. If in addition the coefficients
of w?, r?, and w*r are zero, then we have a loglinear function.
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3. Conclusions and Policy Recommendations

This paper investigates the presence of economies of scale in the PFM industry in Mexico. We
estimate asemi parametric model that allowsamoreflexibleform of the cost function, contrary to
previous studies that imposed the structure of it.

The results show that when we use AUM asthe production variable, economies of scale are
almost exhausted with 12,000 million pesos, although marginal cost is always decreasing. When
we use affiliates as the production variable, the minimum efficient scaleis reached, with around
500,000 affiliates. These numbers are below those found in the studies of Garcia and Rodriguez
(2003) and Meléndez (2004). With our results, practicaly all PFM in Mexico have reached the
minimum efficient scale. Itisal soimportant to acknowledgethat several regulatory changes occurred
in the last three years, which may have reduced the average cost as results show.

The existence or not of economies of scale is highly important to surveillance authorities
sinceit can lead to different regul atory actionsaiming at lowering charges. If there are no economies
of scale, the proposition, based on supply side arguments, that in Mexico we should eliminate the
ceiling that afirm cannot have morethan 20 per cent of the market, and instead regul ate the charges
is less convincing. On the contrary, no economies of scale suggest that authorities should work
harder to devel op more sensible consumersand/or to regulate moredirectly the processof changing/
choosing PFM. Several actions in this line have been suggested by Whitehouse (2000), Valdés
(2004), and Aguilera(2004).

Theresults of this study should encourage more research on this topic. We believe that the
estimations that have been completed for the case of Chile and Argentina can be redone using
more flexible specifications of the cost structure.
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