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Introduction

U.S. policymakers who worry about the impact of energy developments on geopolitics typically
think of high oil prices as bad news and low prices as an unalloyed good. But a sustained drop in oil
prices can be dangerous as well. Investigating Mexican vulnerability to falling oil prices—and spillovers to the United States—shows how troublesome such a development might be.
The Mexican government depends on oil production: in 2013, levies on domestic oil output
provided $65 billion, roughly a third of the federal government budget. 1 This reliance has been the
case for years—over the last decade, oil levies have fluctuated between 25 and 44 percent of the
federal government’s total income. Mexico’s energy reforms, which moved forward decisively in
August 2014, may eventually reduce the government’s fiscal dependence. Even so, the reforms
must still be implemented, and change will be slow. 2 The Mexican government will continue to rely
on oil-related revenues at least through this decade’s end.
This leaves the Mexican Treasury vulnerable to falling international oil prices. A large and longenough drop could force the Mexican government to raise taxes or cut spending, with fallout domestically and, potentially, for the United States through its deep economic, security, and community ties with its southern neighbor. Even before oil prices fell substantially in the third quarter of
2014, this was an important possibility to analyze and prepare for; the price plunge that began in
earnest in October 2014 makes it urgent.
To explore what might happen if Mexico faced a significant oil shock, we modeled a range
of possible oil price developments, estimated the impact on Mexican government finances in
each case, and then assessed the possible consequences and options for the Mexican government. In each case we identified potential consequences for Mexican society and spillovers to
the United States. This in part extends work done by the International Monetary Fund (IMF),
which, in reviewing the Mexican economy, stress tests shocks to Mexican gross domestic
product (GDP), the Mexican budget deficit, the value of the peso, and Mexican interest rates,
but does not explicitly model oil price shocks or explore the domestic and international political consequences of their scenarios. 3
Mexico could likely weather moderate or gradual drops in oil prices, but larger or more sudden oil
price drops could seriously challenge the Mexican government’s fiscal situation. (The relevant scales
are elaborated throughout this paper.) Though the most challenging of these scenarios for the Mexican economy are the least likely to occur, they are plausible enough that policymakers in both Mexico
and the United States should take concrete steps to address these risks. Expanding IMF stress tests,
preparing for government-to-government loans, and increasing the size of Mexico’s non-oil economy would all help either anticipate stressful situations or ease pressure on the Mexican economy and
political system should these severe price scenarios occur.
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Oil’s Role in Mexico’s Economy, Politics, and Government

For more than one hundred years, the changing health of Mexico’s energy sector, led by oil, has
strongly influenced the country’s politics and economy. The ebbs and flows of energy revenues
have bolstered and undermined successive Mexican governments, at times expanded the country’s
middle class and then thrown millions back into poverty, and made Petróleos Mexicanos (Pemex),
the national oil company, both a powerful and a politicized institution.
The most recent surge in Mexican dependence on oil production began in 1971, when Rudesindo
Cantarell, a poor Mexican fisherman in the state of Campeche, inadvertently discovered Mexico’s
most productive oil field (and at the time, the world’s third largest) while out casting his nets. Mexico’s production increased steadily over the next three decades. Meanwhile, oil prices initially rose
strongly. The combined boost in production and price created a flood of oil wealth for Mexico. At its
height, energy made up over 70 percent of the country’s exports and oil revenues accounted for nearly 20 percent of Mexico’s GDP. 4
FIGURE 1: MEXICO’S OIL REVENUE
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Source: World Bank Database, Oil Rents (percentage of GDP).

After peaking in the 1980s, oil began to decline in importance for Mexico’s economy. As of 2012,
manufactured goods comprised some 75 percent of total exports, far surpassing oil’s 14 percent, and
oil production contributed 7 percent of Mexico’s GDP. 5 Yet oil revenues remain essential to the
Mexican government (Figure 2). 6
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FIGURE 2: FEDERAL GOVERNMENT REVENUE BY SOURCE
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All Mexican oil production is currently undertaken by the national oil company, Pemex. Though
this will gradually change over time as reforms open the sector to outside capital, analysts expect
that Pemex will still control the majority of Mexican production. 7 As a result, in order to explore
oil-related government revenues in the coming years, we focus on Pemex. (Analysis beyond our
horizon would need to incorporate tax and royalty revenue from companies other than Pemex.)
Over the last four decades, Pemex has pumped hundreds of billions of dollars into Mexico’s
Treasury; in 2013 alone it relinquished approximately $65 billion (54 percent of its total sales revenue and 119 percent of operating income) to the federal government. 8 Pemex pays several annual
duties, mainly based on the value of extracted oil and natural gas. 9 The largest is the Ordinary Hydrocarbons Duty (OHD), which charges a fixed per-unit fee on all oil and natural gas produced. (Most
OHD revenue comes from oil sales.) In 2013, it totaled $56 billion, roughly 85 percent of Pemex’s tax
burden. The second largest is the hydrocarbons duty for the government’s Oil Stabilization Fund,
equal to 10 percent of the sale price of each barrel of oil. 10 Although designed to provide a hedge
against price volatility, in practice the fund totaled just 1 percent of GDP as of 2012, limiting its usefulness as a countercyclical tool. 11 At least seven other taxes make up the rest of the burden. 12 Appendix 1 describes in detail how this paper models the Mexican tax and duty regime to translate oil
prices and production levels into Mexican government income.
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Scenarios

Given the Mexican government’s dependence on Pemex, how much would plunging oil prices strain
the Mexican budget? To explore possible paths we investigated nine scenarios.
Scenario 1 is the reference case. It assumes that Pemex-owned Mexican oil production (including
lease condensates) holds steady at about 2.35 million barrels a day through 2020, consistent with
Pemex estimates of expected 2014 production and September 2014 U.S. government projections
that Mexican production is likely to hold steady in the near term. 13 It also assumes that Mexican federal spending rises at 5 percent (real) annually, consistent with recent IMF projections. 14 (Lower oil
production or higher government spending than expected in this baseline would add to any fiscal
stress created by lower oil prices, but the three factors are separable for the purposes of this analysis.)
Scenario 1 also assumes a constant (real) oil price of $100 per barrel through 2020, similar to what
was anticipated by the forward curve as of mid-2014. 15 Using these assumptions means that oil revenue shortfalls projected by this analysis should be read as being relative to expectations as of mid2014. Accordingly, any adjustments to borrowing, non-oil revenues, and spending that this analysis
concludes might be necessary are relative to Mexican plans as of mid-2014 too.
Figure 3 shows projected oil-related revenue as a percentage of government spending for Scenario
1. In this base case, oil-related revenues decline steadily from 28 percent of government spending in
2014 to 21 percent of government spending in 2020. In order to compensate for this decline, non-oil
tax revenues or borrowing (likely both) will need to increase even absent a fall in the oil price. Such
increases are planned and broadly expected to succeed: tax intakes have historically risen and recent
reforms to the tax code should increase collection.
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FIGURE 3: GOVERNMENT REVENUE FROM PEMEX AS PERCENTAGE OF TOTAL FEDERAL GOVERNMENT SPENDING (2012) IN
BASELINE CASE (SCENARIO 1)
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Scenarios 2 to 5 involve sudden (each unfolds in the span of just one year) but temporary oil price
declines. They are differentiated by the magnitude of the price drop ($30 or $60) and its longevity
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(one or three years). Figures 5 and 6 summarize these scenarios and their price trajectories. To simplify the analysis, we do not model any revenue shortfall resulting from falling 2014 prices, which is
limited by the late timing of the 2014 price decline and by Mexican hedging at a relatively high
price. 16 Though all of the scenarios studied here envision price declines that begin no later than 2015,
the results would be largely unaltered for price declines that began later.
FIGURE 5: CHARACTERISTICS OF OIL PRICE SCENARIOS 2–5
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FIGURE 6: OIL PRICE SCENARIOS 2–5
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Scenarios 6 to 9 all involve price declines that are slower than those in scenarios 2–5 but that are
persistent. They are differentiated by the magnitude of the price drop ($30 or $60) and the period
over which it occurs (three or six years). Similarly to Scenarios 2 to 5, we do not model any revenue
shortfall for 2014. Figures 7 and 8 summarize these scenarios and their price trajectories.
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FIGURE 7: CHARACTERISTICS OF OIL PRICE SCENARIOS 6–9
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FIGURE 8: SCENARIOS 6–9 (PRICE TRAJECTORIES)
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Assigning probabilities to each of these scenarios is impossible. Each scenario is, however, plausible. A temporary price drop (Scenarios 2–5) might be driven by overinvestment in oil production
relative to world demand. Overinvestment could be the consequence of poor decisions by oil producers or rapid technological change that quickly affects oil production or consumption. It might also be
driven by unexpected but temporary economic weakness. (All of these forces conspired to drive prices down sharply in the fourth quarter of 2014.) In all cases, the drop is temporary because the longrun marginal cost of production, which drives long-run prices, remains unchanged. Scenarios 2–5
would thus be characterized by a long-run marginal cost of production that remains around $100 per
barrel, so that prices return to that level once excess supply has been shut in, excess planned investment eliminated or deferred, or demand has recovered. The time it takes for this to happen depends
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on decisions made by oil producers and on the dynamics of consuming economies that are difficult to
predict; hence the different possible durations for a temporary price drop.
In contrast, in all of the scenarios (6–9) in which the price drop is sustained (or at least lasts
through 2020), the long-run marginal cost of production is below $100 per barrel, which is what
drives long-run prices down. The long-term price in those scenarios (6–7) where prices fall to $70 is
similar to that in the Energy Information Administration’s 2014 “low oil price” case, which reflects
assumptions of lower global oil demand (at any given price) and higher global oil supply than expected. 17 The scenarios (8–9) in which long-term prices fall to $40 are extreme cases that are unlikely
to prevail, given that a large fraction of world oil production appears to have marginal costs above
this level, but are included for completeness.
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Revenue Results

Figures 9 and 10 show how Pemex receipts as a portion of government spending would change in the
face of the oil price drops described in Scenarios 2–9. Table 1 shows the cumulative 2015 to 2020
revenue shortfall for each case.
FIGURE 9: REVENUE FROM PEMEX AS PERCENTAGE OF FEDERAL
GOVERNMENT SPENDING (2012), SCENARIOS 2–5
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FIGURE 10: REVENUE FROM PEMEX AS PERCENTAGE OF FEDERAL GOVERNMENT SPENDING (2012), SCENARIOS 6–9
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TABLE 1: CUMULATIVE REVENUE SHORTFALLS RELATIVE TO
REFERENCE CASE (SCENARIO 1)
Cumulative revenue
shortfall (2015–2020),
in billions of U.S. dollars

Scenario

Cumulative revenue
shortfall (2015–2020),
as percentage of 2013 GDP

2

19

2

3

32

3

4

60

5

5

113

9

6

94

8

7

63

5

8

183

15

9

126
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Several broad features of these results are noteworthy. First, for temporary oil price falls, the decline in Mexican government revenues persists beyond the duration of the oil price shock itself. This
is largely because Mexico sets its budgeted oil price, which helps determine how much it will levy
from Pemex for each barrel of oil sold, one year ahead of when it actually receives any money from
Pemex. With oil prices depressed, the budgeted price declines, ultimately lowering the Mexican government’s future take. Second, when prices plunge quickly but then remain low, it takes several years
for the budgetary impact to be fully felt. This is because Mexico hedges some its revenues from oil
sales one year into the future, masking the full impact of any price decline at first, but eventually ceasing to protect Mexican revenues. Third, as one would expect, when prices decline more slowly, this
puts less initial stress on government budgets. Fourth, two of the most stressful scenarios are, fortunately, the ones that are most unlikely: those in which prices fall to $40 per barrel and remain there
(Scenarios 8 and 9).
TABLE 2: FEDERAL GOVERNMENT REVENUE SHORTFALL
Annual revenue shortfalls, in billions of U.S. dollars (percentage of GDP in parentheses)
Scenario

2015

2016

2017

2018

2019

2020

2

11 (1%)

8 (1%)

-

-

-

-

3

16 (1%)

16 (1%)

-

-

-

-

4

11 (1%)

20 (2%)

20 (2%)

8 (1%)

-

-

5

16 (1%)

41 (3%)

41 (3%)

16 (1%)

-

-

6

4 (0.3%)

11 (1%)

18 (1%)

20 (2%)

20 (2%)

20 (2%)

7

2 (0.2%)

5 (0.4%)

9 (1%)

12 (1%)

16 (1%)

19 (2%)

8

8 (1%)

21 (2%)

33 (3%)

41 (3%)

41 (3%)

41 (3%)

9

4 (0.3%)

11 (1%)

18 (2%)

24 (2%)

31 (3%)

38 (3%)
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Mexico’s Options

In the face of an oil price shock, Mexico has three main policy options: increase debt, raise revenue, or
cut spending. It is likely to pursue a combination of all three in response to any significant revenue
shortfall. It previously had a fourth option—use money in its Oil Stabilization Fund to cover any
shortfall. Indeed, in the aftermath of the 2008 financial crisis, it used the stabilization fund to plug its
budget and to fund a stimulus as well, all while not significantly increasing its annual bond issuance
(as measured in pesos). 18 In recent years, though, Mexico has chosen not to save a significant amount
of money in the stabilization fund, removing that as an option for future contingencies.
An oil price shock would also likely weaken the Mexican peso. The mechanism would be indirect:
“By law, the National Oil Company (Pemex) sells to the central bank the dollars it obtains from its
exports. Naturally, the central bank sterilises [sic] this operation. . . . From a partial equilibrium perspective and being off-market, these transactions should not be a matter of great concern. . . . [But]
from a general equilibrium perspective, the quantity of dollars the central bank obtains from Pemex
could have an impact on the bank’s decisions.” 19 Any fall in the peso would blunt (but far from fully
offset) any blow to the Mexican budget from falling oil prices, since the peso-denominated decline in
the price of oil would be smaller than the U.S. dollar–denominated drop. This would not, however,
be a free lunch: the falling peso would boost inflation and hence reduce Mexican government spending in real terms. (To the extent that Mexican government spending rises with inflation, pesodenominated spending would rise too, eroding some of the budgetary benefit of the falling peso.) The
size of this decline would depend on decisions by the Mexican central bank. We do not try to model
the complex economic and political dynamics of exchange-rate adjustment; instead, in the analysis
below, allowing the peso to adjust should be seen as an alternative way of cutting spending.
INCREASE DEBT
To the extent that it is possible, increasing debt will be the most attractive response to a revenue
shortfall, as borrowing allows the Mexican government to avoid painful domestic policy changes and
to spread the costs of absorbing the price shock over time.
Table 3 summarizes Mexican government debt as of the end of 2013. Most debt is in the form of
federal government bonds and the majority of that is denominated in pesos.
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TABLE 3: MEXICAN DEBT(IN MILLIONS OF U.S. DOLLARS)
2013 Gross Federal Government Debt
Peso-denominated
Foreign currency–denominated
Gross State-Owned Companies Debt

382,904.6
310,724.2
72,180.4
73,798.6

Peso-denominated

20,440.5

Foreign currency–denominated

53,358.1

Gross Development Banks Debt

14,893.2

Peso-denominated

5,995.8

Foreign currency–denominated

8,897.4

Total Debt

471,596.4

Total peso-denominated debt

337,160.5

Total foreign currency–denominated debt

134,435.9

Government’s Guaranteed Debt

99,736.2

Total Debt Including Guaranteed Debt

571,332.6

Sources: Secretaría de Hacienda y Crédito Público; International Monetary Fund.

Mexico maintains an investment-grade rating of BBB+ from Standard and Poor’s, raised in late
2013 from BBB after its successful year of ambitious reforms, placing it ahead of countries such as
Italy and Brazil, on par with countries such as Peru and Thailand, and behind countries such as Ireland. 20 Moody’s rates Mexico’s government bonds A3, indicating confidence that Mexico is likely
meet its financial obligations, both of which make it easier for the country to borrow. 21 In recent
years, Mexico has consistently been able to borrow in a range of currencies at attractive rates. It also
has a $72 billion credit line with the IMF that has been reviewed and renewed annually, and that it has
never drawn on. 22
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FIGURE 11: YEAR-ON-YEAR CHANGE IN PUBLIC-SECTOR GROSS
DEBT
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These circumstances imply that Mexico has could take on significantly more debt without engendering concern among creditors. The IMF has calculated Mexican gross debt at 46 percent of GDP at
the end of 2013, significantly below the ratios maintained not just by many advanced economies but
also other emerging markets such as Brazil (66 percent) or India (66 percent). 23 (Mexico also benefits
from having a large part of its debt denominated in local currency.) If Mexico increased its debt to
these levels (which might or might not be possible in practice) it could take on an additional $235
billion in obligations. 24 The IMF has argued that, faced with a broad economic shock that forced
Mexico to raise its debt to 55 percent of GDP, Mexican debt would remain “moderate.” 25 One potential worry is the substantial rise in state-level debt in recent years, which reached 483 billion pesos in
2013. 26 But most of these obligations are concentrated in a small number of states (Quintana Roo,
Coahuila, Chihuahua, and Nuevo Leon together account for nearly one-third of all state debt) and the
federal government has explicitly not guaranteed payment.
Nonetheless, overconfidence in the ability and willingness of the Mexican government to borrow
could blind policymakers to significant risks that Mexico might be forced to raise revenues or cut
spending in the face of an oil price shock. An overly rapid rise in debt could worry international investors and limit Mexican ability to quickly increase its debt burden: though the most stressful scenario studied here features a one-year increase in the Mexican deficit of 4 percent of GDP (beyond
the expected annual deficit), the Mexican government did not issue new debt worth more than 3.7
percent of GDP in a single year between 2003 and 2013. 27 In addition, given the prominence of oil in
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Mexican exports, an oil price plunge would result in a falling peso, which might further deter foreign
investors. (Most Mexican debt, including debt held externally, is denominated in pesos.) Compounding this, Mexican policymakers might fear violating their longstanding pledge to (approximately)
balanced budgets, which many of them credit for Mexico’s successful ability to borrow relatively
cheaply in international markets in recent years. Fearful of disrupting Mexico’s ability to borrow, policymakers might choose to avoid adding significant amounts of new debt even when economic analyses suggest substantial capacity to do so.
FIGURE 12: MEXICO’S DEFICIT
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Source: IMF, World Economic Outlook Database.

When might Mexico be unable or unwilling to fully neutralize an oil revenue shortfall by issuing
new debt? This is most likely in Scenarios 5, 8, and 9, each of which feature a budget shortfall exceeding 2.5 percent of GDP in at least one year and a cumulative shortfall of at least 10 percent of GDP.
(These thresholds are arbitrary but still useful for ranking scenarios.) It is also possible in Scenarios 4,
6, and 7, which each feature at least one year with a budget shortfall exceeding 1.5 percent of GDP;
Scenario 6 is additionally stressful due to a cumulative budget shortfall exceeding 8 percent of GDP.
Mexico is most likely to handle Scenarios 2 and 3 purely by issuing debt: in each, the annual budget
gap never exceeds 1.5 percent of GDP and the cumulative shortfall is under 5 percent.
One might expect that the 2008 plunge in oil prices (the benchmark price fell from $144 in July to
$34 in December) would shed light on Mexico’s ability to issue large amounts of debt in order to plug
a budget deficit during the sorts of scenarios explored here. Unfortunately, that experience is a poor
precedent. Lower than expected oil prices in the second half of 2008 were offset by higher than expected prices in the first half of that year. As oil prices recovered slowly during 2009, the Oil Stabilization Fund (now close to empty) was used to cover much of the remaining shortfall. Only in 2010—
when oil prices were again strong—did Mexico need to issue considerably larger amounts of debt.
Since 2012, the gap between revenues and expenditures has widened, despite the tax increase in
2014, in part due to weaker economic growth and flatter non-oil tax intakes, and in part due to in-
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creasing expenditures (some in the energy sector itself, where spending rose from 33 billion pesos in
2012 to 102 billion pesos in 2013). 28 This gap has thus far been financed with debt.
FIGURE 13: MEXICO’S GROSS DEBT
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Source: IMF, World Economic Outlook Database.
Note: The large increase in the debt-to-GDP ratio from 2007 to 2008 is due more to weak GDP growth than to additional debt issuance.

A final essential distinction should be made between debt raised on market terms and debt facilitated by the U.S. government. The discussion above largely assumes that Mexico would turn to markets to issue new debt. But the U.S. government always can, in principle, save Mexico from needing
to consider revenue increases or spending cuts by lending directly to the Mexican government. Past
Mexican crises show how important this can be during times of intense stress. The 1982 Mexican
debt crisis, which resulted from a combination of falling oil prices, rising interest rates, high indebtedness, and shrinking international reserves due to capital flight, led to Mexico declaring a moratorium on $80 billion of foreign debt in August 1982. Throughout the lead-up and then in the aftermath,
the U.S. Federal Reserve worked closely with Mexico’s finance ministry to authorize a series of shortterm loans, compile a rescue package, and jump-start debt renegotiations. Though the measures ultimately helped Mexico recover, they were unable to contain the crisis, which spread and became
dubbed as the “lost decade” of growth for the entire Latin American region. Had the United States
not intervened, the outcome would have been even worse.
Twelve years later, in December of 1994, a mix of an overvalued peso, growing dollardenominated debt, rising U.S. interest rates, a sense of increased political risk, and steadily declining
oil prices led Mexico again into financial crisis. This time the U.S. Treasury stepped in. Using preexisting authority and its economic stabilization fund, together with European countries and the IMF, it
provided Mexico with $40 billion in loans and guarantees (backed by Pemex oil export receipts). In
the following years, Mexico’s economy and oil prices recovered, enabling the country to balance its
budget and to pay back the loans early. Once again, had the Mexican government been unable to get
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direct loans from the United States, it would have been forced into severe measures to increase revenues and reduce spending. Something similar happened in the aftermath of the 2008 financial crisis
as well, as the U.S. Federal Reserve established a $30 billion swap line with the Banco de Mexico (the
Mexican central bank), helping stabilize the Mexican financial system. Though not a loan that directly
funded the Mexican government, it is another example of supportive U.S. intervention during a potential Mexican crisis.
RAISE REVENUES
The next option available to Mexico would be to raise revenues. Indeed, in 2009, faced with a weak
budget balance due in substantial part to low oil prices, Mexico approved reforms that pushed the
value-added tax (VAT) from 15 to 16 percent and raised corporate and personal income taxes (for
the highest earners), among other measures. 29 More recently, the Mexican government has promised
tax law stability, potentially limiting its options. 30 However, in the face of trying future circumstances, the Mexican government retains the option of reversing course.
Today, Mexico begins with a relatively low tax burden (not including duties on hydrocarbon production), at less than 20 percent of GDP in 2012. This is far below the Organization for Economic
Cooperation and Development (OECD) average of closer to 35 percent and behind many of Mexico’s Latin American peers, including not just Brazil but also countries such as Costa Rica and Chile. 31
The main non-oil income generators for the government are income taxes (both personal and
corporate), which combined contributed $69 billion (33 percent of total inflows) in 2013. Next was
the VAT, which provided $42 billion, or 20 percent. 32
Recognizing its low tax intake and significant dependence upon Pemex’s payments, the government of Mexican President Enrique Peña Nieto reformed Mexico’s tax code in 2013. The new rules
removed VAT border subsidies—where the value added tax rate had been 11 percent—standardizing
the rate nationwide at 16 percent. They also raised the personal income tax on high earners and levied a 10 percent tax on dividends. The government estimates that the changes will raise revenues by
2.5 percent of GDP by 2018. 33 These increases are already incorporated in market expectations for
the Mexican budget and would not be available to respond to an oil price decline. Mexico could,
however, raise its tax rates further over time. Options include raising personal or corporate income
tax rates, increasing the VAT and/or expanding it to cover items such as food and medicines (currently excluded), introducing an estate tax, or increasing property taxes (which are minimal). Though
Mexico is careful to maintain its investor-friendly image, slight increases in some mix above could
increase revenues by one or two percentage points of GDP—as with the 2013 tax reform—and still
leave Mexico below the average tax rate among its Latin American peers and the OECD.
In principle, another way to close the gaps envisioned in the scenarios examined here is with better
tax collection. Mexico’s informal sector is estimated at over half of the active nonagricultural labor
force. 34 This parallel economy has substantial costs not only for productivity, innovation, and economic growth, but also for public revenue. Mexico’s labor secretary estimated that if the government
were able to tax workers in the informal economy, it would increase revenues by 3 to 4 percent of
GDP a year (roughly $34 billion to $46 billion). 35 Studies show that speeding the process, including
streamlining bureaucracies, creating tax administration units focusing on micro and small taxpayers,
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and lowering registration costs, would incentivize formalization. 36 In addition, greater use of technology could raise collection rates, for instance using mobile banking to make payments, as studies
show it reduces interactions between tax officials and taxpayers “and the consequent risks of harassment, collusion, and corruption.” 37
The Secretary of Finance and Public Credit has stated that recent financial reforms should help reduce tax evasion, as increasing access to credit should encourage companies to formalize. Still, a recent McKinsey report draws on comparative experiences that suggest enforcement matters more
than incentives in reducing informality in emerging economies. 38
Concerted efforts to increase tax collection will, however, likely take years to show positive results. This makes them particularly ill-suited for the shorter-term scenarios modeled here. Investing
in enforcement efforts beyond those already envisioned could also be difficult given the direct costs
of increasing enforcement. Nonetheless, a 20 percent increase in collection of corporate and personal
taxes would boost overall revenue by $15 billion annually or 1 percent of GDP. 39
CUT SPENDING
The last option available to the Mexican government is to cut spending. This is perhaps the most politically difficult of the three possibilities. Cuts to programs are unpopular even in the best of times.
Additionally, since a large portion of Mexico’s expenses are essentially fixed (at least unless policymakers have several years to anticipate changes), cuts would fall disproportionally on a small set of
programs.
Mexico’s public-sector expenditures totaled $319 billion in 2013, with $253 billion for “programmable” expenses—comprising ongoing administrative and program costs—that can in principle
be adjusted, and $66 billion in “nonprogrammable” outlays—including interest payments, transfers
to Mexico’s states, or debt payments—for which there is no flexibility. 40 Out of the programmable
funds, some $44 billion went to education (mostly salaries), $42 billion to social programs, $34 billion to health care, and $9 billion to the military and public security, with the remaining $124 billion
disbursed among a variety of other categories. 41 Over the past seven years, the fraction allocated to
the various categories has remained relatively stable.
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FIGURE 14: MEXICO PUBLIC-SECTOR EXPENSES, 2013
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Of the programmable expenses, almost three-fourths are current expenditures—with nearly half
that sum paying public employee salaries at the federal, state, and local levels. These payments,
though possible to change in principle, are exceedingly difficult to adjust in practice. Public buildings
need to be open and running and public sector union contracts lock in salaries and benefits. Other
spending, such as for public security (roughly 5 percent of the budget), would likely be politically
challenging to reduce, given the pervasive violence in many areas of the country. 42
The remaining quarter of the budget is devoted to long-term investments. Even more is promised
in future budgets, as the Mexican government announced in early 2014 a five-year $590 billion public-private infrastructure investment plan, with over half destined for Pemex and the Federal Electricity Commission (CFE), which operates the Mexican electricity system. 43 These sizable amounts are
more vulnerable in tough times, as the benefits are both more opaque and accrue in the longer term.
With the more abrupt revenue falls (particularly those envisioned in Scenarios 5 and 8) the Mexican
government would most likely cut this discretionary spending—notably infrastructure and energy
investment (comprising 29 percent of the programmable public sector budget or $73 billion). 44
Though they would not hit Mexico’s economy as directly as cutting current spending, these reductions would still harm Mexico’s GDP growth by reducing economic activity in construction and other segments.
Moreover, there are limits to how deeply Mexico could cut into these items. Take Scenario 5 as a
particularly stressful example. Imagine that the Mexican government balances its budget with additional debt for up to the first 1.5 percent of GDP in each year. This would leave over 2 percent of
GDP to be covered through other adjustments in each of 2016 and 2017. Fully making these adjustments by reducing long-term investment would require slashing investment by as much as 30 percent or more annually. This would undercut the economic underpinnings of critical Mexican economic reforms—and, perhaps more important, threaten political support for them. Yet these are the
very reforms that have been instrumental in improving international confidence in the Mexican
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economy and, in particular, its sovereign debt. The Mexican government could find itself caught between a rock and hard place: unable to avoid spending cuts due to worries about accruing too much
debt yet unable to slash investment expenditures due to the threat that would pose to its ability to
issue debt.
In such a case, the Mexican government could be forced to curb more politically sensitive spending, including on education, social programs, and health care, which comprised nearly half of programmable expenses in 2014. 45 Much of this expenditure goes to pay the salaries of public sector
workers—supported by some of Mexico’s strongest unions (for instance, the teachers’ union, which
is some 1.4 million strong). Nevertheless, times of crises breed opportunities for dramatic shifts,
whether in terms of renegotiating worker contracts or overhauling programs and bureaucracies. One
could imagine either targeted cuts or sequester-style reductions in order to face the most difficult revenue scenarios.
With the more gradual revenue falls (notably Scenarios 6, 7, and 9), policymakers might have
space to make more thoughtful adjustments through a mix of tax hikes or spending cuts. During the
time before the brunt of the revenue gap develops in those scenarios, Mexico’s political parties could
potentially negotiate tax increases (as they did in 2009 and 2013) or the administration could prioritize bureaucratic changes to improve tax collection. As noted earlier, the finance ministry estimates
that bringing those outside into the formal (and taxable) economy would increase revenues by $35
billion to $47 billion, enough to cover the shortfalls projected in any of these more extreme scenarios.

Though 100 percent formalization is unrealistic, some deficit relief could come from improving
monitoring and collection, especially in the medium-to-long term.
In the past, Mexico might also have reduced fuel subsidies in order to free up revenue. 46 Mexico is,
however, already in the process of rapidly phasing out these subsidies, which leaves little opportunity
to use this option. (For the same reason, this paper does not model automatic savings from reduced
subsidy costs as a result of falling oil prices.)
CROSSCUTTING ISSUES
The scenarios studied here could play out against either a strong or weak global economy. A strong
global economy would give Mexico more flexibility: there would be more appetite for its debt and
more ability for Mexico to absorb the broader economic consequences of tax rises or spending cuts.
In addition, in a stronger economic environment, non-oil tax income would likely be increasing with
GDP growth. With a weak global economy, appetite for Mexican debt could drop, though to the extent that investors were determined to hold some amount of emerging market debt, Mexico’s relative
attractiveness could actually increase. At the same time, policymakers would need to worry that tax
increases or spending cuts might aggravate recessionary tendencies, leading to a vicious cycle of falling tax intakes and increasing demand for public social programs. They would face this challenge in
an environment in which their tax collections from the rest of the economy were below expectations
too.
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MEXICO’S ENERGY REFORM
In December 2013, the Mexican Congress passed a historic reform to end Pemex’s longstanding
monopoly, opening up the country’s energy sector to private investment (both foreign and domestic)
in exploration and development, as well as in refining, transport, storage, and distribution of oil, petroleum products, and natural gas. How might this affect the analysis here?
Pemex will evolve from a state-owned enterprise to a “state-productive enterprise,” setting it up to
compete with national and international energy companies in Mexico and potentially worldwide. In
August 2014, the Mexican Congress passed secondary legislation to set the contractual framework
for transparency, private-sector participation, and domestic content requirements among many other issues. As part of the reform process, Pemex submitted requests to retain control over 83 percent
of proven and probable reserves and less of the country’s unconventional resources—for instance,
only 15 percent of shale fields. Mexico’s National Hydrocarbon Commission (CNH) approved
Pemex’s petition for proven and probable reserves, but only granted it two-thirds of its request for
Mexico’s prospective reserves (21 percent of the country’s total prospective reserves). 47 With
Pemex’s portfolio confirmed and this legislation setting the basic rules of the game for the sector, it
can now be open to foreign investment, either on its own or in partnership with Pemex. The government expects the first auctions to begin in 2015 and to take place once a year.
If successful, the reform will restructure Mexico’s energy sector and its role in public finances, ultimately altering some of the risks explored here. In the wake of the reform, the current revenue arrangements between Pemex and the Mexican government will change. In 2013, the Mexican government took 99 cents of every one of Pemex’s pretax dollars, essentially pouring all its earnings back
into the Mexican Treasury. 48 Additionally, all of Pemex’s spending and investment decisions need to
be approved by the Secretary of Finance and Public Credit. With the reform’s implementation, the
company will gain much more investment and operating autonomy, moving toward more equal
treatment with its potential foreign and domestic company counterparts.
Though more favorable tax conditions are needed to attract private investment, the Mexican government will likely continue to take a sizable share of oil profits. Mexican officials have noted (or
“pointed to”) the tax regimes of other oil-rich countries while calling for reform. For example, President Peña Nieto’s proposal noted that the Norwegian government’s take is 78 percent of oil producers’ net profit and the Colombian government’s share is 75 percent, while the finance minister said a
government share above 50 percent would be “reasonable.” 49 After the secondary legislation was
passed in August 2014, it appears that Pemex’s fiscal regime will be simplified and the tax burden
slowly reduced over the next five years, decreasing from 71.5 percent to 65 percent. 50
Still, these changes will occur slowly over the next decade. 51 And in the long run the effects of the
reforms on tax revenues are ambiguous: though the percentage received from each barrel of oil will
decline, a successful reform could increase oil production, broadening the taxable base that is vulnerable to oil price shocks. Many experts believe energy (and electricity reform) has the potential to
boost other sectors of the economy, in particular manufacturing, which would increase non-oil tax
revenues, reducing public dependence in the long term. 52
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Consequences for the United States

The worst-case scenarios could have strong reverberations for the United States, particularly if coupled with a slow Mexican economy and a weak initial U.S. response.
Trade with Mexico is significant and, even if a recession there does not hit aggregate GDP strongly, it would hurt particular U.S. companies, workers, and their communities. The total value of exports to Mexico was $256 billion in 2013. 53 Estimates for the number of U.S. jobs that depend on
exports to Mexico range from 1.1 million to 6 million. 54 A significant reduction in demand from
Mexican households and businesses for American products would be especially damaging to the machinery, electrical machinery, vehicles, plastics, and agricultural products industries, each of which
had exports to Mexico valued at over $15 billion in 2013. 55 Reduced sales in Mexico could lead to
layoffs of American workers and have a negative multiplier effect on their communities.
An economic downturn in Mexico could also spur immigration to the United States. There are many
factors behind the movement of people, but one is economic, including the differences in wages and
opportunities. In the wake of Mexico’s past economic crises, there were large influxes, particularly of
undocumented immigrants crossing the U.S. southern border (as shown in Figure 15). In the scenarios studied here, this could be compounded by constraints on the Mexican government’s ability to
spend on social services, or by fiscal pressure to hike taxes that might perversely weaken the Mexican
economy in the short term. Large issuances of debt could also crowd out financing for Mexican businesses, with broader economic consequences.
FIGURE 15: U.S. SOUTHWEST BORDER SECTOR APPREHENSIONS
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Another potential area for bilateral concern would be on the security front. President Peña Nieto
has pursued a security policy focused on reducing the high levels of violence experienced across the
country during the previous administration. Although the homicide rate has fallen somewhat to 19
homicides per 100,000 people in 2013 from its peak of 23 in 2011, it remains almost 2.5 times larger
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than that of 2007. 56 And other crimes—including kidnapping, extortion, and robbery—have continued to climb. Much of the violence is attributed to increasingly sophisticated and powerful criminal
and drug-trafficking organizations. Some of the most prominent drug-trafficking cartels, including
the Sinaloa Cartel, Los Zetas, and the Familia Michoacana, have been somewhat weakened by the
decapitation of top leadership, leading to geographic shifts in violence. Still, other organized crime
groups have taken their place and Mexico continues to struggle in its efforts to establish a widespread
and robust democratic rule of law.
Though even in a tight budget scenario Mexico would be unlikely to cut security spending, it
would become more politically difficult to substantially increase outlays. Yet Mexico has acknowledged that it needs to invest more, in particular to revamp its police forces and court systems to take
on criminal organizations that extend throughout North America and beyond, and to strengthen its
rule of law more generally.
Pressure on government finances could also affect the bilateral relationship more diffusely. Faced
with a need to make tough tradeoffs involved in raising revenues or cutting spending, Mexican policymakers might be less capable politically of working with their U.S. counterparts on other priority
issues such as border infrastructure investment and cooperation on regional security. As $1.4 billion
in goods cross the U.S.-Mexico border every day, the average land port of entry is over forty years
old. 57 Overwhelmed crossings and lengthy security checks mean it can take hours to cross the border. 58 These delays cost companies billions of dollars and deter the deepening of the cross-border
production and supply chains that help ensure that North America based firms are globally competitive.
Cooperation is also necessary for the two countries to be able to deal with the array of regional security challenges they currently face, including the recent wave of migrants from Central America.
Drug traffickers and other criminal organizations penetrate not just Mexico, but also, and perhaps to
a greater degree, its Central American neighbors. Given the transnational nature of these threats,
regional solutions—involving the United States, Mexico, and Central American nations, along with
other interested parties, will be necessary. In this, as in so many other issues, Mexico’s economic
health and standing will influence its role and commitment.
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U.S. Policy Implications

The scenario analysis in this paper reveals that though a large oil price shock would be required to
cause severe stress to the Mexican government—a result in large part of important reforms executed
over the last twenty years—such a predicament cannot be excluded. What should U.S. policymakers
do knowing this? Much of what this paper explores is beyond the control or influence of the U.S.
government. The United States cannot control oil prices or alter Mexican government budgeting.
There are three places, however, where the U.S. officials could promote valuable reforms.
EXPAND IMF STRESS TESTS
As part of its annual consultation with Mexico, the IMF performs a series of stress tests to assess
vulnerabilities and risk related to public-sector debt in order to inform policymakers. These stress
tests are shocks to GDP growth, primary balance (i.e. the government budget deficit), interest rate,
and a combined macro-fiscal shock. 59 The United States should encourage the IMF to add oil price
shocks to this battery.
In 2013, IMF staff modeled a shock to Mexico’s primary balance that topped out at 2.2 percent of
GDP in a single year and, cumulatively, totaled 4.3 percent of GDP. Most of the scenarios explored
here (4–9) entail equal or greater cumulative budget shortfalls, while three of them (5, 8, and 9) also
approach that in one-year deficits. The impact of an oil price shock would also be felt through Mexican GDP and the value of the peso; depending on the drivers behind the oil price shock, a shift in interest rates could occur simultaneously too. Although analysis of these many factors is beyond the
scope of this paper, it could be straightforwardly included by IMF economists. This would help Mexican and other policymakers better gauge risks to Mexico and potential spillovers. Such a model
could also be profitably applied to other countries in which oil and gas revenues play a large role in
public finances.
PREPARE TO OFFER GOVERNMENT-TO-GOVERNMENT LOANS
Severe stress to the Mexican government could push Mexico to shift revenue and spending policies
in ways that hurt the United States. Experience indicates that direct U.S. government loans can sometimes be the only way to avoid that. The same history, though, shows that such loans can be politically
difficult and can require using existing authorities rather than acquiring new ones from Congress.
The United States needs a framework by which it could offer Mexico loans quickly and unencumbered. The U.S. Treasury still maintains the Exchange Stabilization Fund, which was used in 1995 to
provide the liquidity needed to stabilize Mexico’s fiscal accounts. This should be maintained for use
either alone or in conjunction with the IMF or other international financial institutions.
The United States should also learn from the 2008–2009 financial crisis experience that early intervention can be more effective than stepping in after the Mexican economy has already suffered
severely. In the 2008–2009 crisis, unlike in 1982 and 1994–95, the U.S. government extended help
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preemptively, making its intervention more effective and less costly. 60 To be certain, acting early can
also be wasteful, if it turns out that assistance was not actually needed; moreover, Mexican politics
may make early action unattractive or impossible. Still, having contingency plans makes early action
more feasible if desired.
HELP MEXICO BOOST ITS NON-OIL ECONOMY
More broadly, the United States and Mexico can work together to lower the costs of trade and improve the productivity of the non-oil sectors of Mexico’s economy—namely manufacturing and services. This will reduce the government’s vulnerability to oil shocks and also benefit U.S. and other
companies with operations in both countries.
In the twenty years since the North American Free Trade Agreement (NAFTA), the U.S. and Mexican economies have become increasingly integrated as a production platform. This has benefitted
both economies by making them more globally competitive. Still, a range of impediments increase
transaction costs for producers and slow trade.
Divergent rules impede joint production, hurting both the U.S. and Mexican economies. Some
regulations are vastly different and progress toward mutual recognition, equivalence, or harmonization is unlikely. But for others, such as label sizes, the variances are fairly trivial. 61 Increasing the harmonization or mutual recognition of regulations and consumer product tests would lower operational costs for companies producing on both sides of the border and bolster Mexico’s non-oil economy and tax base.
In addition, as the volume of people, cars, trucks, and goods crossing the U.S.-Mexico border escalated in the last twenty years, border infrastructure investment lagged, increasing border-crossing
times. The delays reduce the natural comparative advantage that Mexican firms have due to their geographic proximity to the United States, elevating costs for workers, companies, and border cities. 62
The U.S. Department of Transportation estimates a $10 billion infrastructure deficit along the border. 63 Even when investments occur on one side of the border, they at times lack reciprocal and complementary attention on the other side, limiting potential trade gains. Greater and coordinated investments would strengthen the competitiveness of U.S. and Mexican companies, providing economic benefits on both sides of the border.
The United States can also revamp and streamline its bureaucratic processes. Initiatives such as
the Customs-Trade Partnership Against Terrorism (C-TPAT), Secure Electronic Network for
Travelers Rapid Inspection (SENTRI), Global Entry, and Free and Secure Trade (FAST) lanes help
speed the movement of goods and people by separating trusted travelers and shippers from those
less known. These now proven programs could be expanded. The United States can and should
also work with Mexico to create a single window and electronic customs system—simplifying customs paperwork and eliminating multiple filings—to streamline regional commerce.
The combination of mutually recognized regulations, border infrastructure investment, and less
paperwork would strengthen the competitiveness of Mexico’s non-oil sectors. With a stronger and
more diversified economic base, Mexico’s vulnerability to an oil shock would be reduced.
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Conclusion

The majority of the scenarios modeled here reveal that Mexico is capable of handling substantial oil
price volatility. It would take large and sustained oil price shocks, as is the case in Scenarios 5 and 8, to
severely stress the government budget. This in turn could hurt the U.S. economy and security, and
weaken ties between the two countries. Mexico has options to cope with significant shortfalls in oil
revenues: it can increase debt, raise non-oil revenues, or cut spending. The United States can help
reduce the impact in the most difficult scenarios.
Though the most stressful scenarios are also the least likely to occur—and all go well beyond what
happened as oil prices declined in the second half of 2014—they are plausible enough that Mexico
and the United States should take steps to prepare. These should include expanding IMF stress tests,
being ready to offer government-to-government loans, and helping Mexico grow the non-oil sectors
of its economy.
In U.S. policy planning, political disruptions within Middle East energy partners, such as Saudi
Arabia, typically receive the most attention. This analysis demonstrates the importance of evaluating
risks associated with other oil-dependent countries linked economically and politically to the United
States.
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Appendix

Under its current fiscal regime, Pemex pays the government through a number of federal taxes and
duties, which are outlined in Mexico’s Federal Duties Law and the Federal Revenues Law. After secondary legislation for the energy reform was passed in August 2014, it appears that Pemex’s fiscal
regime will be simplified and slowly reduced over the next five years, with the tax burden gradually
decreasing from 71.5 percent to 65 percent, in theory. 64
Currently, the main federal duties are assessed based on the value of oil and natural gas that is extracted every year. Pemex–Exploration and Production (Pemex–E and P), the upstream oil and natural gas segment of Pemex, produces the vast majority of oil and natural gas in Mexico and is thus subject these duties. 65 Other segments of the company (Pemex–Refining, Pemex–Gas and Basic Petrochemicals, and Pemex–Petrochemicals) are subject to other taxes, but these contributions make up a
minimal portion of Pemex’s total payments. Our analysis therefore focuses on Pemex–E and P’s fiscal
regime (referred to as “Pemex” in the subsequent analysis), which is a number of annual duties based
on hydrocarbon production.
Using 2011 Pemex production data and information from the Mexican Federal Duties Law, we
build a simple spreadsheet model that quantifies how Pemex’s annual duties are assessed. Pemex’s
duties are primarily based on the value of hydrocarbons production. Production value is determined
by four main factors: the volume of oil and natural gas produced; the volume of exported crude oil;
the budgeted crude oil price (as determined by legislators); and the average crude oil export price
(largely tracking the market). In recent years, Mexico’s production has held relatively constant, even
declining. Pemex also exports roughly half of the crude oil it produces (the other half is consumed by
domestic refineries), making crude exports an important revenue generator.
The large proportion of exports means that a substantial amount of Mexico’s oil production is exposed, potentially vulnerable to price swings. The government attempts to insulate its oil export revenue from adverse price volatility by hedging some of its exports. 66 By purchasing put options, which
give Pemex the right—but not the obligation—to receive a predetermined amount of money should
prices drop below a certain threshold, hedging has the potential to help the Mexican government
stave off negative effects from future price shocks. 67
We incorporated all of these factors into our analysis and compared our model’s output to the
published figures of Pemex 2011 and 2012 duties to confirm the model’s accuracy. The model also
confirmed that oil (rather than gas) production is the main driver of Pemex’s payments. We therefore
neglected natural gas in our broader analysis.
Pemex duties are calculated using a “budgeted oil price” set by the Mexican Congress. We assumed an actual oil price of $100 per barrel for reference, and we estimated annual budgeted oil prices to 2020 as 90 percent of the previous year’s export price, based on the historical relationship between annual budgeted oil prices and export prices, with the exception of 2015, for which we set the
budgeted oil price at $79, as has been publicly reported. 68 We assumed constant oil production to
2020, based on the EIA’s September 2014 International Energy Outlook (Reference Case).
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We also modeled possible Mexican government adjustments to Pemex taxation in response to oil
price shocks. In principle, the Mexican government could blunt any revenue drop by raising its budgeted oil price (which would in turn raise Pemex’s duties). Even if the Mexican government reacted to
an oil price shock by raising the budgeted oil price in the later years of the shock to 100 percent of the
actual oil price, the results for Mexican public finances do not substantially change.
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