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ABSTRACT 

aŜȄƛŎƻΩǎ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘ ǊŜŎŜƛǾŜǎ ƻǾŜǊ пл҈ ƻŦ ƛǘǎ ǊŜǾŜƴǳŜ ŦǊƻƳ selling oil but faces an economic crisis if the country becomes a 

net importer of oil by 2020 as forecasted by the U.S. Energy Information Administration. Since 2000 the Mexican national oil 

company, PEMEX, has made a concerted effort to expand drilling in order to reverse the trend of declining oil reserves and improve 

the performance ƻŦ aŜȄƛŎƻΩǎ ŜƴŜǊƎȅ ǎŜŎǘƻǊ. Statistical models and a cost-benefit analysis show the drilling expansion has been 

partially successful through 2008 but concerns exist over the sustainability of PEMEXΩǎ ŎǳǊǊŜƴǘ policy. Of particular concern are a 

steep decline in oil production since 2004 and a 300% increase in operating costs since 2000. Using correlations and econometric 

models, the analysis confirms a diminishing rate of return for each new well drilled and an increasing marginal cost per barrel of oil 

extracted. Reforms in operations and international partnerships can alleviate these problems to improve PEMEXΩǎ ŀŎŎŜǎǎ ǘƻ ŎŀǇƛǘŀƭ 

and ability to increase oil reserves in the long term. 
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EXECUTIVE SUMMARY 

²ƛǘƘ ǘƘŜ ǿƻǊƭŘΩǎ мс
th
 largest source of proven oil reserves, Mexico is an important supplier to the global oil market. Through high 

taxes on its sales, PEMEX supplies over 40% of the revenue to the Mexican government. This considerable dependency on oil for 

ǊŜǾŜƴǳŜ ŎǊŜŀǘŜǎ ŀƴ ƛƴŎŜƴǘƛǾŜ ŦƻǊ ǇƻƭƛǘƛŎŀƭ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ t9a9·Ωǎ ƻǇŜǊŀǘƛƻƴs. PEMEX 

underinvested in exploration since oil was easy to extract, which led to a decline in oil 

reserves beginning in the mid-1980s. In 2000, PEMEX made a concerted effort to 

expand drilling in hopes of reversing this trend at the order of Mexican President 

Vicente Fox. From 2000-2008, the drilling expansion was the largest attempt to 

ƛƴŎǊŜŀǎŜ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ƛƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƘƛǎǘƻǊȅΦ Despite these efforts, 

oil production has been declining since 2004 and the U.S. Energy Information 

Administration estimates that Mexico could become a net importer of oil by 2020.  

No publications incorporate historical data and the present trends using quantitative methods to determine the effectiveness of 

t9a9·Ωǎ ŎƻƴŎŜǊǘŜŘ ŜŦŦƻǊǘ ǘƻ ǊŜǾŜǊǎŜ ŘŜŎƭƛƴƛƴƎ ƻƛƭ Ǌeserves since the year 2000. This report assesses t9a9·Ωǎ ŘǊƛƭƭƛƴƎ ŜȄǇŀƴǎƛƻƴ ǘƻ 

combat declining oil reserves to determine the likelihood of an economic crisis in Mexico within the next decade.  

ANALYSIS OVERVIEW 

The comprehensive analysis contained in this report includes: 

1. !ƴ ŜǾŀƭǳŀǘƛƻƴ ƻŦ t9a9·Ωǎ ŎƻƳǇŜǘƛǾŜƴŜǎǎ ŎƻƳǇŀǊŜŘ ǘƻ ƻǘƘŜǊ national oil companies and international oil companies 

2. An analysis of the likelihood that Mexico has reached peak oil production 

3. Updating a well-respected analysis done on the oil industry in Mexico  

4. A sustainability evaluation consisting of statistical correlations, econometric models, and a cost-benefit assessment 

5. Comparisons of actual oil production and reserve levels versus expected levels had the drilling expansion not occurred 

The analysis shows the drilling expansion has been partially successful through 2008 but concerns exist over the sustainability of 

t9a9·Ωǎ ŎǳǊǊŜƴǘ ǇƻƭƛŎȅ ƛƴŎƭǳŘƛƴƎ ŀ ǎǘŜŜǇ ŘŜŎƭƛne in oil production since 2004, which appears to indicate Mexico has surpassed peak 

oil production. In addition, a 300% increase in operating costs since 2000 highlight the need to control costs as PEMEX extracts oil 

from more remote and expensive areas. Using correlations and econometric models, the analysis confirms a diminishing rate of 

return for each new well drilled and an increasing marginal cost per barrel of oil extracted. Reforms in operations and international 

ǇŀǊǘƴŜǊǎƘƛǇǎ Ŏŀƴ ŀƭƭŜǾƛŀǘŜ ǘƘŜǎŜ ǇǊƻōƭŜƳǎ ǘƻ ƛƳǇǊƻǾŜ t9a9·Ωǎ ŀŎŎŜǎǎ ǘƻ ŎŀǇƛǘŀƭ ŀƴŘ ŀōƛƭƛǘȅ ǘƻ ƛƴcrease oil reserves in the long term. 

This report considered several policy criteria that provided a framework for the analysis and recommendations. These criteria 

included political feasibility, the circumstances leading to aŜȄƛŎƻΩǎ energy reform in 2008, economic and technological limitations, 

energy forecasts for Mexico, the historical perspective of other petro-states, and recent changes in U.S. energy policy.  

RECOMMENDATIONS 

1. Mexico and PEMEX should undertake a public campaign to highlight international partnerships with the governments and 

national oil companies of Norway and Brazil in order to change political will in Mexico 

2. t9a9·Ωǎ ŘǊƛƭƭƛƴƎ ŜȄǇŀƴǎƛƻƴ Ƙŀǎ ōŜŜƴ partially successful and should continue depending on operating costs and access to 

capital 

MEXICO NATIONALIZED THE 

HYDROCARBON SECTOR IN A 

MOVE THAT THE MEXICAN PEOPLE 

CELEBRATE ANNUALLY AS THE 

EXPROPIACION PETROLERA (OIL 

EXPROPRIATION) 
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1. OIL IN MEXICO OVERVIEW 

On March 18 1938, Mexico nationalized the hydrocarbon sector in a move that the Mexican people celebrate annually as the 

Expropiacion Petrolera (Oil Expropriation). The nationalized oil company, Petroleos Mexicanos or PEMEX is Lŀǘƛƴ !ƳŜǊƛŎŀΩǎ ƭŀǊƎŜǎǘ 

company based on revenue (Fortune Magazine). It maintains a monopoly over the entire hydrocarbon sector for exploration and 

development, oil refining, marketing, and distribution. Like other National Oil Companies (NOCs), PEMEX is a great source of pride 

for the Mexican people. For some time, analysts have suggested that PEMEX privatize more aspects of its business to increase 

operating efficiency. However, the Mexican Congress has consistently defended the monopoly PEMEX has over the hydrocarbon 

sector. This resistance to change ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǇǊƛƳŀǊȅ ƳƻǘƛǾŀǘƛƻƴǎ ǘƻ ǇŜǊŦƻǊƳ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ t9a9·Ωǎ operations in order to 

determine the sustainability of the oil sector in Mexico.  

PROBLEM STATEMENT 

!ƴ ŀǎǎŜǎǎƳŜƴǘ ƻŦ t9a9·Ωǎ ŘǊƛƭƭƛƴƎ ŜȄǇŀƴǎƛƻƴ ǘƻ ŎƻƳōŀǘ ŘŜŎƭƛƴƛƴƎ ƻƛƭ ǊŜǎŜǊǾŜǎ ƛǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ŀƴ 

economic crisis in Mexico within the next decade. The following facts highlight the importance of this evaluation: 

¶ The U.S. Energy Information Administration estimates Mexico could be a net importer of oil by 2020 

¶ aŜȄƛŎƻΩǎ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘ ŘŜǇŜƴŘǎ ƻƴ t9a9· ŦƻǊ ƻǾŜǊ 40% of its revenue 

¶ Oil reserves have been in decline since the mid 1980s 

¶ PEMEX instituted a significant drilling expansion in 2000 to reverse the trend of declining oil reserves 

¶ Oil production has been declining sharply since 2004 despite the increase in drilling 

¶ Contentious energy refƻǊƳ ƛƴ нллу ŘƛŘ ƴƻǘ ŀŘŘǊŜǎǎ ŎƻǊŜ ƛǎǎǳŜǎ ǊŜƭŀǘŜŘ ǘƻ t9a9·Ωǎ ƻǇŜǊŀǘƛƻƴ 

The scope of this report is limited to assessing the drilling expansion by PEMEX from 2000 to 2008 to determine the sustainability of 

the oil sector in Mexico. 

GOVERNMENT DEPENDENCY ON 

PEMEX REVENUE 

For decades, the Federal Government 

has taxed the revenue of PEMEX and 

not its profits. This strategy allows the 

government to control the money 

flowing into PEMEX through high taxes. 

Figure 1-1 depicts the Federal 

DƻǾŜǊƴƳŜƴǘΩǎ significant dependency 

on revenue from PEMEX. Thus, the 

government largely relies on the ability 

to extract and produce oil in a cost-

efficient manner to function.  

IMPACT OF THE OIL RESERVE 
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Figure 1-1: Mexico's government depends on revenue from PEMEX 
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Historically, PEMEX benefited from highly productive oil wells. Figure 1-2 depicts PEMEXΩǎ ƘƛƎƘ ǊŜǘǳǊƴ ǇŜǊ ǿŜƭƭ ŘǊƛƭƭŜŘ ōŜŦƻǊŜ нлллΦ 

Although the consistent devaluation of the peso and the financial crisis of 1994 negatively affected PEMEXΩǎ ŎŀǎƘ Ŧƭƻw, oil 

production steadily increased during the 1980s and 1990s. This is mostly due to the highly productive Cantarell oil field, which 

provided a major part of oil production for PEMEX during this period (Peschard-Sverdrup, 2008, p. 12). 

 

Figure 1-2: Oil came easily for PEMEX until 2000 (PEMEX, 2004-2008; 

Moroney & Dieck-Assad, 2005) 

 

Figure 1-3Υ aŜȄƛŎƻΩǎ ƻƛƭ ǊŜǎŜǊǾŜǎ ƘŀǾŜ ǎǘŜŀŘƛƭȅ ŘŜŎƭƛƴŜŘ ǎƛƴŎŜ ǘƘŜ mid 1980s 

(PEMEX, 2004-2008; Moroney & Dieck-Assad, 2005) 

Lƴ мфффΣ aŜȄƛŎƻ ǿŀǎ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛŦǘƘ ƭŀǊƎŜǎǘ ƻƛƭ ǇǊƻŘǳŎŜǊ (U.S. Energy Information Administration). Large tax revenues for the 

CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘ ŎŀƳŜ ŦǊƻƳ ŜȄǇƻǊǘƛƴƎ ƻƛƭ ǘƻ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ŀƴŘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŘŜǇŜƴŘŜƴŎȅ ƻƴ ƻƛƭ ƎǊŜǿΦ Despite the price 

of oil being under US$ 20 per barrel, PEMEX accounted for over 30% of the tax revenue for the Federal Government.  

While ƻƛƭ ǇǊƻŘǳŎǘƛƻƴ ƛƴŎǊŜŀǎŜŘ ǎǘŜŀŘƛƭȅ ŘǳǊƛƴƎ ǘƘŜ мфулǎ ŀƴŘ мффлǎΣ aŜȄƛŎƻΩǎ ƻƛƭ ǊŜǎŜǊǾŜǎ ƘŜŀŘŜŘ ƛƴ ǘƘŜ ƻǇǇƻǎƛǘŜ ŘƛǊŜŎǘƛƻƴΦ From its 

peak in the early 1980s, the reserves lost a third of its value by the year 2000. Since oil reserves are a predictor of future production 

levels (and therefore revenue for the Federal Government), Mexicans were rightly concerned over this decline. This concern 

revealed itself during the Presidential election in 2000 as oil exploration and production became an important issue.  

The Dallas Morning News polled Mexicans one week before the election and found that 72% supported radical change (Camp, 

Roderic Ai, 2007, p. 220). If Mexicans were going to elect their first President from an opposition party since 1910, a radical change 

ǿƻǳƭŘ ōŜ ƴŜŎŜǎǎŀǊȅΦ CǳǊǘƘŜǊƳƻǊŜΣ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜŦƻǊƳǎ ǿŜǊŜ ƴŜŜŘŜŘ ƛŦ aŜȄƛŎƻΩǎ ƴŀǘƛƻƴŀƭ ƻƛƭ ŎƻƳǇŀƴȅ ǿŀǎ ǘƻ ǊŜǾŜǊǎŜ ǘƘŜ ǘǊŜƴŘ ƻŦ the 

ŎƻǳƴǘǊȅΩǎ declining oil reserves. Such a turnaround would require significant capital investment, which was previously difficult to 

come by. PEMEX would also need technological expertise not available 

within the company to extract oil from hard to reach locations on and off 

shore. The world oil market was growing rapidly and Mexico would need 

reform if it were to remain a key player. 

THE DRILLING EXPANSION POLICY 

When Mexicans elected Vicente Fox President in 2000, he gave PEMEX a 

clear objective: increase production of oil (Moroney & Dieck-Assad, 2005, p. 

3). Figure 1-5 and Figure 1-6 depict the marked growth in well drilling by 

PEMEX after the year 2000. The trend of increased drilling has continued 

under the leadership of President Felipe Calderon. Unfortunately, oil 

reserves are still declining and oil production has been declining since 2004. 

The decline in production is primarily due to the significant decrease in 
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Figure 1-4: Declining production at Cantarell has accounted for 

much of the total decline in production (Sistema de Información 

Energética) 
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production at Cantarell (see Figure 1-4ύ ŀƴŘ t9a9·Ωǎ ƭŀŎƪ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ŎŀǇŀōƭŜ ƻŦ ŜȄǘǊŀŎǘƛƴƎ ƻƛƭ ŦǊƻƳ remote areas. PEMEX uses 

debt financing to fund most investments ƛƴŎƭǳŘƛƴƎ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΦ t9a9·Ωǎ ŀŎŎŜǎǎ ǘƻ ŎŀǇƛǘŀƭ Ƴŀȅ ōŜ ŀǘ Ǌƛǎƪ 

due to the tightening of credit markets and a lessening of its own capacity to borrow. 

 

Figure 1-5: The 2000s are a stark contrast from the 1990s 

 

Figure 1-6: Production is declining despite PEMEXΩǎ ǊŜŎŜƴǘ ŜŦŦƻǊǘǎ  

ENERGY REFORM IN 2008 

In 2007, it was clear that PEMEX required further reforms to improve the drilling expansion effort due to continued declines in oil 

reserves and recent and significant declines in oil production. Subsequently in April of 2008, President Felipe Calderon proposed 

reform at PEMEX including autonomy with its budget and greater private partnership in exploration. These reforms did not address 

ǎƻƳŜ ƻŦ t9a9·Ωǎ ŎƻǊŜ ƛǎǎǳŜǎΦ ¢ƘŜ ƭƛƪŜƭȅ ōŀǊǊƛŜǊ ǘƻ ŦǳǊǘƘŜǊ ǊŜŦƻǊƳ ƛǎ ǇƻƭƛǘƛŎŀƭ ƛƴ ƴŀǘǳǊŜ ŘǳŜ ǘƻ ǘƘŜ ǎǘǊƛŦŜ ŘǳǊƛƴƎ нллуΩǎ ŜƴŜǊgy reform 

debates. The leader of the oppositƛƻƴ ǇŀǊǘȅ ŀǘ ǘƘŜ ǘƛƳŜΣ ǘƘŜ tŀǊǘȅ ƻŦ ǘƘŜ 5ŜƳƻŎǊŀǘƛŎ wŜǾƻƭǳǘƛƻƴ όtw5ύΣ ŎƭŀƛƳŜŘ tǊŜǎƛŘŜƴǘ /ŀƭŘŜǊƻƴΩǎ 

reform was attempting to privatize PEMEX (The Economist, 2008). One can expect attacks like these in the future unless political will 

changes. Meanwhile, the nationalization of the hydrocarbon sector continues to be a source of pride for the Mexican people. 

REPORT MOTIVATION 

This report is part of a larger effort by Global EESE (Energy and Environment Strategic Ecosystem), a globally collaborative, 

distributed foresight network initiated by the U.S. Department of Energy. Global EESEΩǎ Ǝƻŀƭ ƛǎ to address energy and environmental 

security challenges in the public sphere in order to provide an international and comprehensive approach to analyses of these 

issues. In The Wealth of Networks, Yockai Benkler states the ǇǳōƭƛŎ ǎǇƘŜǊŜ Ƴǳǎǘ ōŜ άǎǳǎŎŜǇǘƛōƭŜ ǘƻ ǇŜǊŎŜƛǾƛƴƎ ŀƴŘ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ 

issues of anyone who believes that their condition is a matter appropriate for political consideraǘƛƻƴ ŀƴŘ ŎƻƭƭŜŎǘƛǾŜ ŀŎǘƛƻƴέ (Benkler, 

2006, p. 182). In this way, Global EESE hopes a collective approach to addressing energy and environmental security problems 

captures issues often missed in traditional intelligence gathering for national security. 

In 2008, Global EESE initiated several pilot projects to investigate energy and environmental security issues including a project 

ŦƻŎǳǎŜŘ ƻƴ bƻǊǘƘ !ƳŜǊƛŎŀΩǎ ŎƘŀƴƎƛƴƎ ƻƛƭ ǊŜƭŀǘƛƻƴǎƘƛǇǎ including causes and consequences. Manȅ ƘŀǾŜ ŀǎǎŜǎǎŜŘ aŜȄƛŎƻΩǎ ƻƛƭ ƛƴŘǳǎǘǊȅ 

throughout the last decade but no publications incorporate historical data and the present trends using quantitative methods to 

determine the effectiveness of PEMEXΩǎ ŎƻƴŎŜǊǘŜŘ ŜŦŦƻǊǘ ǘƻ ǊŜǾŜǊǎŜ ŘŜŎƭƛƴƛƴƎ ƻƛƭ ǊŜǎŜǊǾŜǎ since the year 2000. This analysis is 

necessary to evaluate the likelihood that PEMEX will reverse this trend given its technological capabilities and access to capital. Thus, 

this report attempts to provide an assessment of PEMEXΩǎ ŜŦŦƻǊǘ ǘƻ ŎƻƳōŀǘ ŘŜŎƭƛƴing oil reserves in order to provide an input to the 

evaluation of bƻǊǘƘ !ƳŜǊƛŎŀΩǎ ŎƘŀƴƎƛƴƎ ƻƛƭ ǊŜƭŀǘƛƻƴǎƘƛǇǎ. 
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2. BACKGROUND RESEARCH 

In order to perform an assessment of PEMEXΩǎ ŘǊƛƭƭƛƴƎ ŜȄǇŀƴǎƛƻƴ ŀƴŘ ǇǊƻǾƛŘŜ ǳǎŜŦǳƭ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΣ ǎƛƎƴƛŦƛŎŀƴǘ ōŀŎƪƎǊƻǳƴŘ 

research was necessary. An understanding of Mexican politics, the operations at PEMEX, international factors effecting PEMEX, and 

ǘƘŜ Ǌƛǎƪǎ ǳƴƛǉǳŜ ǘƻ άǇŜǘǊƻέ ǎǘŀǘŜǎ ǇǊƻǾƛŘŜŘ ŀ foundation for the analysis. 

OVERVIEW OF MEXICO 

t9a9· ǇǊƻǾƛŘŜǎ ǘƘŜ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘ ƻǾŜǊ пл҈ ƻŦ ƛǘǎ ǘŀȄ ǊŜǾŜƴǳŜ ŎǊŜŀǘƛƴƎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŘŜǇŜƴŘŜƴŎȅ ƻƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ bh/. This 

reliance results in significant influence in the operation of PEMEX by the Federal Government in hopes of improving social welfare 

through revenue from oil. As a result, the political model of Mexico is paramount since its citizenry can attach economic growth to 

the political system (Camp, Roderic Ai, 2007, p. 4). This was evident with the election of Vicente Fox as President in 2000, the first 

victory for an opposition party since 1910. Mexicans demanded change and part of that transformation involved the operation of 

PEMEX. Combine the CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘΩǎ ŘŜǇŜƴŘŜƴŎȅ ƻƴ PEMEX with the fact that 25% of Mexicans in 1998 believed that 

redistribution of wealth is the second most important task of democracy and one can see the relationship between revenue at 

PEMEX and the interconnections with the political system (Camp, Roderic Ai, 2007, p. 5). 

NATIONAL PRIDE IN PEMEX 

The nationalization of the hydrocarbon sector is a great source of pride for the Mexican people. Celebrated annually as Expropiacion 

Petrolera (Oil Expropriation), it is one of the major national holidays or Fiestas Patrias. This pride has led to a stiff resistance to 

change for fear of international involvement in what many ōŜƭƛŜǾŜ ǘƻ ōŜ aŜȄƛŎƻΩǎ ǎǘǊƻƴƎŜǎǘ ŀǎǎŜǘΦ ²ƘƛƭŜ ƛǘ ǿŀǎ Ŝŀǎȅ ǘƻ ǇŜǊǇŜǘǳŀǘŜ 

this sense of national pride with one party rule by the PRI, the election of President Vicente Fox created the opportunity for debate. 

However, this debate has been limited to minor changes at PEMEX as evident in the energy reform of 2008.  

U.S.-MEXICAN RELATIONS 

A tense history wrought by war and cultural differences, the distrust of U.S. intentions by Mexico is born from past events. From the 

capturing of half its land in the Treaty of Guadalupe Hidalgo in 1848 to the expelling of U.S. oil companies with the nationalization of 

the hydrocarbon sector in 1938, Mexico has a history of nationalism partially because of anti-Americanism (Camp, Roderic Ai, 2007, 

pp. 49-51). The mere proximity of Mexico to the U.S. when combined with the fear of territorial loss may have encouraged the 

political stability provided by early authoritarian regimes in the country (Camp, Roderic Ai, 2007, p. 51). 

POLITICAL BARRIERS AND THE ENERGY REFORM OF 2008 

The Mexican political system is vastly different from the U.S. system. In 2000, only 25% of Mexicans considered political parties 

legitimate compared with 56% of Americans (Camp, Roderic Ai, 2007, p. 57). While politicians in America typically react to polls and 

campaign promises, the Mexican government often pursues its own polices because of self-ƛƴǘŜǊŜǎǘ ƻǊ ƛǘǎ άƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦ ǎƻŎƛŜǘŀƭ 

interestsέ (Camp, Roderic Ai, 2007, p. 167). This political culture is a result of one party rule prior to 2000 and a lack of accountability 

in the electoral system. The Constitution of Mexico prevents members of the Mexican Congress from serving consecutive terms in 

the same chamber, which strips much of the accountability provided by representative democracy. 
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In April of 2008, President Felipe Calderon proposed ambitious energy reform. The contentious debate that followed highlighted the 

political hurdles present when addressing issues in Mexico related to the hydrocarbon sector. The reforms are a positive step, but 

ŦǳǊǘƘŜǊ ŎƘŀƴƎŜǎ ŀǊŜ ƴŜŎŜǎǎŀǊȅ ǘƻ ŀŘŘǊŜǎǎ ŎƻǊŜ ƛǎǎǳŜǎ ǊŜƭŀǘŜŘ ǘƻ t9a9·Ωǎ ƻǇŜǊŀǘƛƻƴ ŀǎ ǘƘƛǎ ǊŜǇƻǊǘ ŀƴŀƭȅȊŜǎ ƛƴ Drilling Expansion Policy 

Analysis. 

PROGRAM FOR GROWTH AND EMPLOYMENT 

On October 8, 2008, Mexico established a new program for PEMEX that included substantial reform to the way PEMEX handles debt. 

The program included the construction of a new oil refinery using funds from the Stabilization Fund for Oil Income Investment 

(FEIIP). The law also eliminated the PIDIREGAS program for debt financing. Existing PIDIREGAS debt is now public debt and future 

ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜǎ ōȅ t9a9· ǿƻǳƭŘ ƴƻ ƭƻƴƎŜǊ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ aŜȄƛŎŀƴ DƻǾŜǊƴƳŜƴǘΩǎ ōǳŘƎŜǘΦ  

PETROLEOS MEXICANOS LAW 

In November of 2008, the Mexican Congress enacted energy reform in hopes of improving the operation of PEMEX. The reforms 

included many modifications to PEMEXΩǎ operational guidelines. The following are some of the most significant changes (PEMEX, 

2009): 

Public works and service contracts 

¶ Will always be in cash 

¶ May not be based on a percentage of production, value of hydrocarbon sales or profit percentages 

¶ Should be established when the contract is signed 

Corporate Governance 

¶ Board resolutions will require a favorable vote of at least two professional members; if such vote is not received, the vote 

on the resolution will be postponed until the next meeting 

Citizen Bonds 

¶ PEMEX may issue debt securities that grant holders a return linked to its performance 

¶ Bonds may only be acquired by Mexicans (individuals, pension funds, mutual funds, and market makers) 

Debt 

¶ PEMEX will be subject to general debt guidelines and authorization from the Ministry of Finance and Public Credit for 

specific transactions will not be required 

¶ However, the Secretary of Finance and Public Credit may object to specific debt transactions, as justified exceptions 

Budget 

¶ PEMEX may, without the authorization of the Ministry of Finance and Public Credit, (i) make budgetary adjustments (as long 

ŀǎ ƛǘ ƻǾŜǊǎŜŜǎ t9a9·Ωǎ ŦƛƴŀƴŎƛŀƭ ōŀƭŀƴŎŜ ŀƴƴǳŀƭ Ǝƻŀƭ ŀƴŘ ǘƘŜ ǊŜƎǳƭŀǊ ōǳŘƎŜǘ ŦƻǊ ǇŜǊǎƻƴƴŜƭ ǎŜǊǾƛŎŜǎ ƛǎ ƴƻǘ ƛƴŎǊŜŀǎŜŘύ ŀƴŘ όƛƛύ 

increase its expenses as its income increases 

¶ PEMEX investment projects will be subject to a less complicated registration in the Secretary of Finance and Public Credit 

National Suppliers 
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PEMEX must: 

¶ Require minimum percentages of national content in its procurement of certain goods and services 

¶ Establish preference in favor of proposals that employ Mexican human resources, goods or services 

¶ Grant preferences to small-and medium-sized companies during national bidding processes 

¶ Have a specialized area that identifies opportunities for the development of Mexican suppliers and contractors 

ENERGY FORECASTS 

In 2009, the U.S. Energy Information Administration (EIA) estimated that Mexico could become a net importer of oil due to 

increasing demand for gasoline combined with decreasing oil production (U.S. Energy Information Administration). This prediction 

ŎƻƳŜǎ ŘŜǎǇƛǘŜ aŜȄƛŎƻΩǎ ŜŦŦƻǊǘ ǘƻ ŜȄǇŀƴŘ ŘǊƛƭƭƛƴƎ ǎƛƴŎŜ ǘƘŜ ȅŜŀǊ нлллΦ ¢ƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ 9L!Ωǎ ǇǊŜŘƛŎǘƛƻƴ ƛǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀǎsess 

without intricate knowledge of PEMEXΩǎ ƛƴǘŜǊƴŀƭ ǎǘǊŀǘŜƎȅ ǘƻ ŎƻƳōŀǘ ŘŜŎƭƛƴƛƴƎ ƻƛƭ ǊŜǎŜǊǾŜǎΦ However, the data available on oil 

production and oil reserves indicates a dire scenario. aŜȄƛŎƻΩǎ ƭŀǊƎŜǎǘ ƻƛƭ ŦƛŜƭŘΣ /ŀƴǘŀǊŜƭƭ Ƙŀǎ ōŜŜƴ ƛƴ ŀ ǎǘŜŜǇ ŘŜŎƭƛƴŜ ǎƛƴŎŜ ƛǘǎ ǇŜŀƪ ƛƴ 

нллпΦ tǊƻǾƛŘƛƴƎ ƻǾŜǊ сл҈ ƻŦ t9a9·Ωǎ ǇǊƻŘǳŎǘƛƻƴ ƛƴ нллп ŀǘ ƻǾŜǊ н Ƴƛƭƭƛƻƴ ōŀǊǊŜƭǎ ǇŜǊ ŘŀȅΣ ƛǘ provided less than half that production 

level in 2008 accounting for only 36% of total production (PEMEX, 2004-2008)Φ 9ŦŦƻǊǘǎ ǘƻ ǊŜǇƭŀŎŜ /ŀƴǘŀǊŜƭƭΩǎ ƭƻǎǘ ǇǊƻŘǳŎǘƛƻƴ ƘŀǾŜ 

only been marginally successful indicated by the steady decline in overall production since 2004. However, in January 2009, the Ku-

Maloob-Zaap (KMZ) field ǇŀǎǎŜŘ /ŀƴǘŀǊŜƭƭ ŀǎ aŜȄƛŎƻΩǎ ƭŀǊƎŜǎǘ ƻƛƭ ŦƛŜƭŘ (PEMEX, 2009, p. 2).  

5ŜǎǇƛǘŜ ōŜƛƴƎ ǘƘŜ ǿƻǊƭŘΩǎ ǎŜǾŜƴǘƘ ƭŀǊƎŜǎǘ ǇǊƻŘǳŎŜǊ ƻŦ ŎǊǳŘŜ ƻƛƭ ƛƴ нллуΣ aŜȄico remains a net importer of refined gasoline due to a 

shortage of oil refineries (U.S. Energy Information Administration). The Mexican government requires that PEMEX absorb any cost 

for imported gasoline above the price set by the HaciendaΣ aŜȄƛŎƻΩǎ Finance Ministry (Stojanovski, 2008, p. 64). The 2008 energy 

reform includes the construction of a new refinery, but is unclear if this act alone will meet demand for gasoline presently or in the 

future.  

PEMEX OPERATIONS 

t9a9· ƛǎ ŀ ƎǊŜŀǘ ǎƻǳǊŎŜ ƻŦ ǇǊƛŘŜ ŦƻǊ ǘƘŜ aŜȄƛŎŀƴ ǇŜƻǇƭŜΦ !ǎ [ŀǘƛƴ !ƳŜǊƛŎŀΩǎ ƭŀǊƎŜǎǘ ŎƻƳǇŀƴȅΣ t9a9· ƛǎ a juggernaut in Mexico 

ŜƳǇƭƻȅƛƴƎ ƻǾŜǊ мплΣллл ǇŜƻǇƭŜ ŀƴŘ ǇǊƻǾƛŘƛƴƎ о҈ ƻŦ aŜȄƛŎƻΩǎ D5t (PEMEX, 2004-2008; U.S. Central Intelligence Agency, 2009).  

COMPANY MISSION  

t9a9·Ωǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ άƳŀȄƛƳƛȊŜ hydrocarbons and by-products economic value, contributing to the sustainable development of the 

countryέ (PEMEX, 2009). The Director General of PEMEX, Jesus Reyes Heroles has laid out the challenges facing PEMEX in order to 

achieve its goal. These obstacles include labor relations and negotiations, transparency, efficiency, and financial stability (PEMEX, 

2009). For PEMEX to address these issues, it must work with labor unions, the Mexican Congress, and its own internal infrastructure. 

The ǎŎƻǇŜ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ŀǎǎŜǎǎƛƴƎ t9a9·Ωǎ recent internal efforts related to oil drilling to determine if its efficiency is 

adequate to sustain the oil industry in Mexico.  

OPERATIONAL LIMITATIONS 

Historically, the Federal Government has maintained tight control over operations at PEMEX including annual budgets, budget 

modifications, and investments. Like other NOCs, PEMEX lacks complete autonomy but in Mexico, the fragmentation of the control 

structure prevents any single actor from maintaining strategic oversight. The Federal Government views PEMEX as a source of 
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revenue for the country and attempts to maximize short-term gains (Stojanovski, 2008, p. 7). While this strategy worked well when 

ƻƛƭ ǿŀǎ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜΣ ǊŜŎŜƴǘ ȅŜŀǊǎ ƘŀǾŜ ǎƘƻǿƴ ǘƘŀǘ ŀ ƭŀŎƪ ƻŦ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ǘŜŎƘƴƻƭƻƎȅ Ƴŀȅ ƘƛƴŘŜǊ t9a9·Ωǎ ŀbility to extract oil 

from remote sources. 

Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘ ǇǊƛƻǊƛǘƛŜǎΣ ǘƘŜ ǘŀȄ ōǳǊŘŜƴ t9a9· Ƙŀǎ ƛƴŎǳǊǊŜŘ ŀƭǎƻ ƘŀƳǇŜǊǎ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŀōƛƭƛǘȅ ǘƻ ƛƴǾest in 

exploration and production technology. Taxing revenue at well over 50% has severeƭȅ ǊŜǎǘǊƛŎǘŜŘ t9a9·Ωǎ capacity to development 

technological expertise. As a result, PEMEX used debt financing to fund over 95% of all investments in 2007 (PEMEX, 2004-2008).  

Table 2-1: 2007 tax regime for PEMEX (PEMEX, 2008, p. 48) 

Tax Name Description 

Ordinary Hydrocarbons Duty The method of calculating this duty is the value of the extracted total production of crude 
oil and natural gas during the year minus certain permitted deductions (including 
investments, plus some costs, expenses and duties) 

Hydrocarbon Duty for the Oil 
Revenues Stabilization Fund 

Applied at a rate between 1% and 10% of the value of the extracted crude oil production 
where the yearly weighted average crude oil export price for a certain year exceeds 
between US$ 22.00 and US$ 30.00 per barrel. 

Extraordinary Duty on Crude Oil 
Exports 

Applied at a rate of 13.1% on the difference between the value realized for crude oil 
exports and the budgeted crude oil price of US$ 42.80, times the annual export volume. 
This duty is to be credited against the Hydrocarbon Duty for the Oil Revenues Stabilization 
Fund. The income from this duty is designated to the states of Mexico via the Income of 
the Federative Entities Stabilization Fund. 

Duty for the Fund for Scientific and 
Technological Research on Energy 

Applied at a rate of 0.05% to the value of the extracted production of crude oil and natural 
gas for the year. The revenues from this tax are designated for the Mexican Petroleum 
Institute in accordance with the Federal Expenditure Budget. 

Duty for the Fiscal Monitoring of Oil 
Activities 

Applied at a rate of 0.003% to the value of extracted production of crude oil and natural 
gas for the year. The revenues from this tax are designated for the Auditoria Supreme 
Federal Audit in accordance with the Federal Expenditure Budget. 

Additional Duty Applied if the actual production of crude oil in the years 2006, 2007, and 2008 is less than 
the target production, but only when the shortfall is not because of force majeure, act of 
god, or energy policy. 

Special Tax on Production and Services In accordance with the regulations in effect, PEMEX is subject to the Special Tax on 
Production and Services (IEPS), which applies to the import and sale of gasoline and diesel. 
The IEPS is paid to Ministry of Finance and Public Credit monthly, after deducting the daily 
advance payments. The rates applicable to this tax depend on factors such as the type of 
product, price of reference, the region where one sells, additional freight and applicable 
commissions. 

IȅŘǊƻŎŀǊōƻƴ LƴŎƻƳŜ ¢ŀȄ όάLwtέύ This tax is calculated by applying a 30% rate on the excess of the total revenues minus the 
authorized deductions pursuant to the specific rules expressed by the Ministry of Finance 
and Public Credit. 

Value Added Tax For purposes of determining the Value Added Tax (VAT), PEMEX follows the criterion for 
excluding only the interests paid for institutions of credit and credit unions in accordance 
with the fraction V of the article 15 of the Regulation of Value Added Tax. 

Income and Assets Taxes Certain Subsidiary Companies are subject to the income tax law and the assets tax law. 

The Mexican Constitution requires PEMEX to be the only oil operator in the country. Furthermore, the law prevents PEMEX from 

entering in any agreements with other companies to share revenue from extracted oil. This requirement removes the strongest 

incentive for partnerships, which are likely necessary for PEMEX to complete remote exploration due to its technological 

shortcomings. The only overseas partnership PEMEX possesses is the shared operation of an oil refinery in the United States 

(Stojanovski, 2008, p. 8). Despite these restrictions, PEMEX has sought cooperation with other NOCs including StatoilHydro (Norway) 
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and Petrobras (Brazil). PEMEX hopes these partnerships will enhance its technological abilities (PEMEX, 2007). PEMEX has not 

released any conclusive results from these partnerships so it is unknown if these agreements have been fruitful.  

 

Figure 2-1: PEMEX has trouble making ends meet due to high operating costs and high taxation on its revenues (PEMEX, 2004-2008) 

TECHNOLOGICAL LIMITATIONS 

Throughout the 1980s and 1990s, PEMEX underinvested in technological development due to financial woes in the country 

combined with easy to extract oil at Cantarell (Stojanovski, 2008, pp. 61-62; Moroney & Dieck-Assad, 2005, p. 14). As a result, 

PEMEX must spend considerable time catching up to other NOCs and International Oil Companies (IOCs) in order to extract oil from 

remote areas, where many of their possible oil reserves exist. Partnerships with experienced exploration companies would make this 

technological advancement straightforward but the Mexican Constitution prevents incentives necessary for most of private industry. 

ECONOMIC LIMITATIONS 

The global financial crisis that began in late 2008 has led to steep declines in demand in the international oil market. With crude oil 

prices falling from US$ 120 per barrel in September 2008 to US$ 50 per barrel in April 2009, revenue for oil companies has 

diminished considerably (U.S. Energy Information Administration). ExxonMobil reported profits in the first quarter of 2009 that were 

58% below the previous quarter (Exxon Mobil Corporation, 2009). In 2008, PEMEX made a calculated risk to hedge US$ 70 per barrel 

prices for much of their exports in 2009. Thus, PEMEX appears to have shielded itself from the global financial crisis for 2009. If oil 

remains near US$ 50 per barrel for 2010, that could mean considerable revenue loss for PEMEX compared to 2008 numbers and lead 

to serious constraints on the Federal budget. The following calculation provides a rough estimate for how much revenue would be 

lost if PEMEX could export oil at US$ 50 per barrel in 2010 assuming 2008 production levels: 
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¢ƘŜ ƻǘƘŜǊ ƳŀƧƻǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŎǊƛǎƛǎ ƛǎ t9a9·Ωǎ ŀŎŎŜǎǎ ǘƻ ŎŀǇƛǘŀƭΦ Other NOCs like Petrobras felt the credit 

crunch late in 2008 when contractors hired to build offshore drilling rigs could not borrow money to finish construction (Baskin & 

Flick, 2008). Since PEMEX has operated consistently at a deficit for the past decade, it must borrow funds to finance operations 

including 95% of all investments for exploration and production in 2007 (see Figure 2-2). Mexico further complicated this process 

with ǘƘŜ ŜƴŜǊƎȅ ǊŜŦƻǊƳ ƻŦ нллуΣ ǿƘƛŎƘ ŜƭƛƳƛƴŀǘŜŘ t9a9·Ωǎ ƳŜǘƘƻŘ ŦƻǊ ŦƛƴŀƴŎƛƴƎ ŘŜōǘ ƪƴƻǿƴ ŀǎ PIDIREGAS. PEMEX must now 

ŦƛƴŀƴŎŜ ƛǘǎ ƻǿƴ ŘŜōǘ ōŀǎŜŘ ƻƴ ƛǘǎ ŎǊŜŘƛǘ ǊŀǘƛƴƎΦ ¢ƘŜ ŎǊŜŘƛǘ ǊŀǘƛƴƎ ƛǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŀōƛƭƛǘȅ ǘƻ ǊŜǘŀƛƴ ŎŀǎƘ ŀŦǘŜr paying 

taxes and duties and the size of its long-ǘŜǊƳ ƭƛŀōƛƭƛǘƛŜǎΦ DƛǾŜƴ t9a9·Ωǎ ŎƻƴǎƛǎǘŜƴǘ ōŀƭŀƴŎŜ ŘŜŦƛcit and the tight credit markets, its 

access to capital may diminish in the near future. 

 

Figure 2-2: PEMEX relies on debt financing to fund investments in production and exploration 

HISTORICAL PERSPECTIVE 

A look back at recent history in Mexico and other oil-centric (or petro) states provides a necessary framework to assess risk if Mexico 

does become a net importer of oil by 2020 as the U.S. EIA predicts. The potential revenue shortfall for the Federal Government 

presents a danger that warrants examination. 

PETRO-STATES 

Petro-states are nations whose hydrocarbon sector provides a substantial portion of revenue for the government. These nations 

typically have nationalized hydrocarbon sectors and a National Oil Company (NOC). Iran, Saudi Arabia, Venezuela, Norway, 

Indonesia, and Mexico are all examples of petro-states. 

An economic effect known as Dutch-Disease, where favorable price changes in one sector of the economy (e.g., oil) cause distress in 

other sectors is a powerful explanation of the poor performance of oil exporters (Karl, 1997, p. 4). This effect is often the outcome of 

institutional arrangements and not just an explanation for a decline in the economy. The constant interaction between the political 

environment and this condition fosters the mode of economic development.  
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Mexico is a good example of a petro-state because the political influence over PEMEX is considerable but the country does not suffer 

from Dutch Disease since PEMEX comprises less than 5% of GDP. In this way, Mexico is in a relatively unique position to avoid some 

of the pitfalls that plagued other petro-states with fluctuations in oil prices. However, with 40% of government revenue coming from 

t9a9·Σ ǘƘŜ 9L!Ωǎ ŦƻǊŜŎŀǎǘ ƛƴ нлнл ŎƻǳƭŘ ŎƻƳǇǊƻƳƛǎŜ ǘƘŜ ǎǘŀōƛƭƛǘȅ ƻŦ the ǎǘŀǘŜΦ Lƴ ŦŀŎǘΣ ¢ŜǊǊȅ [ȅƴƴ YŀǊƭΩǎ ŎŜƴǘǊŀƭ ŀǊƎǳƳŜƴǘ ƛƴ The 

Paradox of Plenty fits Mexico well: 

Commodity-led growth induces changes in prevailing notions of property rights, the relative power of 

interest groups and organizations, and the role and character of the state vis-à-vis the market. These 

institutional changes subsequently define the revenue basis for of the state, especially its tax structure. 

How these states collect and distribute taxes, in turn, creates incentives that perversely influence the 

organization of political and economic life and shapes government preferences with respect to public 

policies. In this manner, long-term efficiency in the allocation of resources is either helped or hindered, 

and the diverse development trajectories of nations are initiated, modified, or sustained. 

 (Karl, 1997, p. 7) 

Karl argues that how the state collects and spends its revenues define its nature. In this way, a linkage exists between petro-states 

due to their dependencies on oil exports for revenue. Furthermore, one cannot easily separate economic rationality from political 

rationality in terms of rent seeking, especially for states with NOCs since they retain tighter controls of company operations. Karl 

groups petro-states into capital-deficient and capital-surplus countries where capital-deficient nations have larger populations and 

fewer oil reserves per capita. Karl considers Mexico a capital-deficient country along with Algeria, Indonesia, Nigeria, Venezuela, and 

Iran. Since Mexico is not a member of OPEC and became an exporter of oil later than others, the boom-bust cycle discussed below is 

slightly time-shifted from the one experienced by Mexico in the 1980s. (Karl, 1997, pp. 13-19) 

THE BOOM-BUST CYCLE IN PETRO-STATES 

The boom-bust cycle of the 1970s is a warning of impacts from the latest boom-bust cycle in the oil industry from 2004-2009. In 

2009, many petro-state governments planned for oil prices above US$ 70 per barrel but oil remains a relatively inexpensive US$ 50 

per barrel as of May 2009 (U.S. Energy Information Administration). 

The boom for petro-states in the 1970s revealed itself in the form of public spending, economic narrowing, and increased debt due 

to a spike in oil prices. Between 1973 and мфтпΣ ±ŜƴŜȊǳŜƭŀΩǎ ƎƻǾŜǊƴƳŜƴǘ ŜȄǇŜƴŘƛǘǳǊŜǎ ƛƴŎǊŜŀǎŜŘ ŀƭƳƻǎǘ тр҈ ƛƴ ǊŜŀƭ ǘŜǊƳǎ ŀƴŘ LǊŀƴΩǎ 

increased almost 60%. .ȅ мфттΣ !ƭƎŜǊƛŀΩǎ ǇǳōƭƛŎ ƛƴǾŜǎǘƳŜƴǘ ǊŀǘŜ ǊŜŀŎƘŜŘ тр҈ ƻŦ ƴƻƴ-mining GDP. The boom also affected other 

exports since the oil sector is the basis for the value of their currencies. Since oil increased in price, the currency became overvalued 

compared to non-oil activities resulting in cheaper imports and a further narrowing of petro-state economies. Inflation occurred 

leading to increased subsidies (especially the domestic oil supply), and support for inefficient local industries. Lastly, petro-states 

leveraged oil in the ground to borrow. The false belief that the product would increase in value led to unprecedented borrowing: five 

countries accounted for over half of all Less Developed Countries (LDCs) loans and three of them (Mexico, Venezuela, and Algeria) 

were oil exporters. (Karl, 1997, pp. 25-30). 

The bust occurred in the 1980s with the collapse of oil prices from US$ 32 per barrel in 1981 to US$ 13 per barrel in 1986. By then, 

petro-states faced debt, inflation, deficits, inefficiencies in local industries, and a bloated public sector. Most petro-states saw an 

increase in the oil sector as a percentage of GDP along with a decline in agriculture. Oil revenue dropped substantially, which led to 

increased borrowing. By 1987, the debt service ratio to exports reached 65% in Venezuela and 113% in Nigeria. While the aggregate 

GNP of LDCs grew 14% between 1981 and 1986, it fell by 20-рл҈ ƛƴ ±ŜƴŜȊǳŜƭŀΣ LƴŘƻƴŜǎƛŀΣ ŀƴŘ bƛƎŜǊƛŀΦ aŜȄƛŎƻΩǎ Dbt ŘǊƻǇǇŜŘ рл҈ 

during this period. (Karl, 1997, pp. 30-32) 



Evaluating PEMEXΩǎ ŘǊƛƭƭƛƴƎ ŜȄǇŀƴǎƛƻƴ to combat declining oil reserves Nicholas Nigro 

Page 20 of 70 

A CAPITAL-INTENSIVE 

INDUSTRY  

Oil and coal are the top 

manufacturing industries 

according to their degree 

of capital-intensity. Karl 

highlights two effects 

from this extreme capital 

intensity: 

1. High levels of 

foreign ownership or 

control of their main 

resource since the country did not possess the capital to develop the industry initially 

2. Low employment generation and a skewed wage structure (Karl, 1997, p. 47) 

Karl concludes that the economy of petro-states that allow foreign involvement are characterized as foreign-controlled with high-

wages, high unemployment, and strong unions (Karl, 1997, p. 48). It is the fear of ǘƘƛǎ ƻǳǘŎƻƳŜ ǘƘŀǘ ŎƻǳƭŘ ƳƻǘƛǾŀǘŜ aŜȄƛŎƻΩǎ ŎǳǊǊŜƴǘ 

nationalistic sentiment regarding the oil sector. Mexico avoids foreign ownership through their Constitution, which prohibits any 

entity from controlling hydrocarbons besides PEMEX. However, many analysts have suggested that Mexico must relinquish this 

control if they are to extract oil in remote areas since they lack technological capabilities. 

Karl sites that the oil sector employs only 1-2 percent of the workforce. The issue of low employment generation at Mexico is not 

evident as the unemployment level was a low 4.7% in 2008 (OECD)Φ ¢Ƙƛǎ ƛǎ ƭƛƪŜƭȅ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ƻƛƭ ǎŜŎǘƻǊΩǎ ƭƻǿ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ƻǾŜǊŀƭƭ 

GDP as cited earlier.  

Although Mexico has avoided some of the drawbacks of the nature of the oil sector, PEMEX still faces a deficient access to capital 

due to high taxes on its revenue and tight credit markets. Furthermore, PEMEX faces a powerful and influential labor union when 

attempting any reform. 

PETRO-STATE EXCEPTIONS: NORWAY AND INDONESIA 

Indonesia and Norway avoided the pitfalls other petro-states succumbed to and an exploration of their policies may provide some 

insight.  

In InŘƻƴŜǎƛŀΣ ƴŜƛǘƘŜǊ ƳƻŘŜǊƴ ǎǘŀǘŜ ōǳƛƭŘƛƴƎ ƴƻǊ ǊŜƎƛƳŜ ŦƻǊƳŀǘƛƻƴ ǎǘŜƳƳŜŘ ŦǊƻƳ ƻƛƭΩǎ ƛƴŦƭǳŜƴŎŜ on the economy. Suharto, 

LƴŘƻƴŜǎƛŀΩǎ ƭŜŀŘŜǊ ŘǳǊƛƴƎ ǘƘŜ мфтлǎ ŀƴŘ мфулǎ ǊŜƭƛŜŘ ƻƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŜȄǇŜǊǘƛǎŜ ǘƻ ŦƻǊƳ ŜŎƻƴƻƳƛŎ ǇƻƭƛŎȅ ƛƴŎƭǳŘƛƴƎ ŀ ōŀƭŀƴŎŜŘ-budget 

rule and no quantitative controls on exchange rates. The regime also focused on agricultural development to balance the influence 

of the oil sector. This dynamic economic policy set the stage for a different 

growth trajectory during the boom of the 1970s. In addition, corruption of 

ǘƘŜ LƴŘƻƴŜǎƛŀΩǎ ƻƛƭ ƛƴŘǳǎǘǊȅΣ tŜǊǘŀƳƛƴŀ ŦƻǊŎŜŘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ǘƻ ǎŜƴŘ ƳǳŎƘ 

of the oil windfall to foreign creditors; this blessing in disguise prevented a 

considerable growth in the public sector that plagued other petro-states. 

Furthermore, Indonesia protected other exports by devaluing their 

currency. Lastly, they instituted significant tax reform for the private sector 

prior to the sharp decline in oil prices in 1986.(Karl, 1997, pp. 208-212) 

 Indonesia Iran Nigeria Venezuela Algeria 

Estimated 
growth/government 
expenditures 1975-75, % 

19.8 35.9 29.9 38.5 Unavailable 

Ratio of 1980 to 1986 GNP 0.96 0.88 0.46 0.81 1.51 

Percent change in ratio of 
tradeables to non-
tradeables (1965-1982) 

-61.8 -1.6 -59.3 -6.9 -5.7 

Increase in ratio of total 
external debt to GDP, 
1975-80 as % of 1975 ratio 

-26.6 Unavailable 87.7 265.2 41.5 

Incremental 
capital/output ratio (ICOR) 

5.2 Unavailable 39.2 8.5 Unavailable 

Table 2-2: Variations in macroeconomic performance (Karl, 1997, p. 192) 

NORWAY POSSESSED A DIVERSIFIED TAX 

BASE, A NEAR ZERO UNEMPLOYMENT 

RATE, AND MINIMAL POVERTY 
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The case of Norway highlights the benefits of a democratically elected government to manage the boom-bust cycle. Norway 

remained relatively unscathed compared with other petro-states during the bust. With a highly educated, merit-based, and ethical 

public sector, Norway possessed a diversified tax base, a near zero unemployment rate, and minimal poverty. Norway anticipated 

the problem of the boom-ōǳǎǘ ŎȅŎƭŜ ōȅ ŀŘƻǇǘƛƴƎ ŀ ǊŜǎǘǊƛŎǘŜŘ ŀǇǇǊƻŀŎƘ ǘƻ ƻƛƭ ǊŜǾŜƴǳŜ ǎǇŜƴŘƛƴƎ ōŀǎŜŘ ƻƴ άŎŀǳǘƛƻƴΣ ǎǘŀǘŜ ŎƻƴǘǊƻƭΣ 

moderation, and long-ǘŜǊƳ ǇƭŀƴƴƛƴƎΦέ !ǎ ŀ ǊŜǎǳƭǘΣ bƻǊǿŀȅ ŎŀǇǇŜŘ ƎǊƻǿǘƘ ŘǳǊƛƴƎ ǘƘŜ ōƻƻƳ ǇŜǊƛƻŘ ƻŦ ǘƘŜ ƳƛŘ мфтлǎΦ Public 

expenditures rose 17% from 1975 to 1976 and continued at that rate until 1979. However, the government did grow similarly to 

other petro-states: increased subsidies, social services, and public employment. (Karl, 1997, pp. 213-220) 

A political power change occurred in 1981 due to the highest current account deficit of any OECD country besides the United States, 

the highest external debt of any OECD country, and high labor costs that led to a loss of competitiveness. However, Norway used 

half of this debt to develop the petroleum sector. By 1983, Norway had paid off most of this foreign debt while other petro-states 

wallowed in budget crises. The control of the government returned to the Labor Party in 1986 after the oil price plunged. The 

country then ŎǊŜŀǘŜŘ ŀ άǇŜǘǊƻƭŜǳƳ ŦǳƴŘέ ǘƻ ǎƘŀǊŜ ǘƘŜ ōŜƴŜŦƛǘ ƻŦ ƻƛƭ ǊŜǾŜƴǳŜǎ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ǿƘŜƴ bƻǊǿay depletes it reserves. For all 

ǘƘŀǘΣ bƻǊǿŀȅΩǎ ǇƻƭƛŎƛŜǎ ŎǊŜŀǘŜŘ ŀƴ ŜŎƻƴƻƳƛŎ ŦƻǳƴŘŀǘƛƻƴ ǘƘŀǘ mitigated the boom-bust cycles experienced by other petro-states. 

(Karl, 1997, pp. 213-220) 

MEXICAN FINANCIAL CRISIS IN 1994  

In 1994 and subsequent years, Mexico experienced a financial crisis that affected the entire country including the operations of 

PEMEX. Foreign exchange reserves dropped from 30 billion in February 1994 to 12 billion in December 1994 because of two political 

assassinations including Presidential candidate Donaldo Colosio and the Chiapas uprising in response to NAFTA. The fall in reserves 

resulted from the confluence of the political shocks and the policy response (Kruger & Tornell, 1999, p. 10). The monetary 

authorities kept the exchange rate fixed and expanded domestic credit to avoid a sharp increase in interest rates after the 

assassination of Colosio. They also started distributing dollar-denominated bonds called Tesobonos. The total value of Tesobonos 

increased from around 1.2 billion dollars at the end of 1993 to 29 billion dollars in December 1994. {ƛƴŎŜ aŜȄƛŎƻΩǎ ǊŜǎŜǊǾŜǎ ǎǘƻƻŘ ŀǘ 

12.5 billion dollars in early December, the government had become illiquid (Kruger & Tornell, 1999, p. 11). 

All policy programs implemented were aimed at reducing the current account deficit, preventing inflation from getting out of 

control, and avoiding a meltdown of the banking system. In order to help stabilize financial and foreign exchange markets, 

international financial institutions and the governments of the United States and Canada assembled a loan guarantee package for 

Mexico at the end of January, amounting to US$ 52 billion (Kruger & Tornell, 1999, p. 11). Mexican authorities used these funds for 

three purposes. They redeemed maturing dollar-indexed Tesobonos (large buy-back program). The funds also helped refinance 

commercial banks' foreign currency liabilities. Finally, foreign exchange reserves were increased (Kruger & Tornell, 1999, p. 16). An 

important note is that the Mexican government repaid all the loans at an accelerated pace (Kruger & Tornell, 1999, p. 17). 

Privatization and free trade were important components to the recovery policy. However, privatizing the oil and electricity sectors 

did not advance much between 1995 and 1999 (Kruger & Tornell, 1999, p. 17). 

ECONOMIC EVOLUTION 

An eighty-five percent depreciation of the peso and an interest rate hike reflected the liquidity crisis that Mexico suffered in early 

1995. This resulted in a sharp fall in economic activity. As Figure 2-3 shows, GDP fell 6% in real terms during 1995. However, the 

economy recovered from the recession quickly and grew in the fourth quarter of 1995. It then achieved a GDP growth rate of 5% in 

1996 and 7% in 1997. The recovery was not uniform across the economy (Kruger & Tornell, 1999, p. 20). 
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Figure 2-3: Sectoral Real GDP in Mexico (Inegi, Sistema de Cuentas Nacionales, 2009) 

¢ƘŜ ǎǘǳƴƴƛƴƎ ƎǊƻǿǘƘ ƻŦ ǘƘŜ ǘǊŀŘŀōƭŜ ǎŜŎǘƻǊ ǎǘŜƳǎ ŦǊƻƳ aŜȄƛŎƻΩǎ ǎǳōǎǘŀƴǘƛŀƭ ǊŜŀƭ ŘŜǇǊŜŎƛŀǘƛƻƴ ŀƴŘ ǘƘŜ ŦƻǊŜƛƎƴ ŎǊŜŘƛǘ ǊŜŀŘƛƭȅ ŀvailable 

to firms in the tradable sector. Other sectors of the economy suffered a credit crunch that resulted in a slow recovery (Kruger & 

Tornell, 1999, p. 21). 

The following three reasons explain why high GDP growth did not reduce the amount of non-performing loans: 

1. The lack of transparent and effective bankruptcy procedures in Mexico made it incredibly difficult to take possession of a 

ŘŜōǘƻǊΩǎ ŀǎǎŜǘǎ ƛƴ ŎŀǎŜ ƛǘ ŦŀƛƭŜŘ to service its debt 

2. ²ƘƛƭŜ ǘƘŜ ōŀƴƪǎ ǊŜŘǳŎŜŘ ǘƘŜƛǊ ƴŜǘ ƭŜƴŘƛƴƎ ǘƘŜȅ ǿŜǊŜ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǎŀŘŘƭŜŘ ǿƛǘƘ ǘƘŜ άŜǾŜǊƎǊŜŜƴέ ŀŎŎƻǳƴǘǎ όǿƘŜǊŜ ǘƘŜ 

bank in question lends the debtor the principal and interest that the debtor was supposed to have repaid) 

3. Several moral hazard problems existed in the banking system (Kruger & Tornell, 1999, pp. 24-25) 

RELATING TO OIL PRODUCTION 

The macroeconomic look at the financial crisis of 1994 highlights the following key points: 

1. The Mexican government acted swiftly to counteract the financial crisis 
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2. The policies enacted had significant effects on the Mexican economy (see Figure 2-3 for the effects on trade) 

3. International involvement was necessary to stabilize the financial system 

PEAK OIL CONCEPT 

The United States experienced marked growth in oil production 

during the early 20
th

 century. In explaining this growth, M. King 

IǳōōŜǊǘ ŀǊƎǳŜŘ ƛƴ мфрс ǘƘŀǘ άƴƻ ŦƛƴƛǘŜ ǊŜǎƻǳǊŎŜ Ŏŀƴ ǎǳǎǘŀƛƴ ŦƻǊ ƭƻƴƎŜǊ 

than a brief period such a rate of growth of production; therefore, 

although production rates tend initially to increase exponentially, 

physical limits prevent their continuinƎ ǘƻ Řƻ ǎƻέ (Hubbert, 1956, p. 

8). Hubbert used this basic property of finite resources to develop a 

model ǘƻ ŜȄǇƭŀƛƴ ƻƛƭ ǇǊƻŘǳŎǘƛƻƴΦ Yƴƻǿƴ ŀǎ IǳōōŜǊǘΩǎ tŜŀƪΣ ǘƘŜ ǘƘŜƻǊȅ 

states that oil production resembles a Gaussian curve over time (see 

Figure 2-4). Oil production will rise exponentially until the producer 

exhausts all proven reserves. The oil production peaks at this point 

and future discoveries define the limit for the remaining oil 

produced. Technological capabilities, economic factors, and the resource itself limit the future discoveries.  

²ƘƛƭŜ Ƴŀƴȅ ŘƛǎǇǳǘŜ ǘƘŜ ǇǊŜŎƛǎŜƴŜǎǎ ƻŦ IǳōōŜǊǘΩǎ ƳƻŘŜƭΣ ƻƛƭ is a finite resource that will expire eventually. Furthermore, it is also 

ƛƴŀǊƎǳŀōƭŜ ǘƘŀǘ ǇǊƻŘǳŎǘƛƻƴ ǿƛƭƭ ǇŜŀƪ ŀǘ ŀ ƭŜǾŜƭ ǘƘŀǘ ƛǎ ǳƴǊŜŀŎƘŀōƭŜ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ Lƴ aŜȄƛŎƻΩǎ ŎŀǎŜΣ ŀǎǎŜǎǎƛƴƎ ǘƘƛǎ ǇǊƻŘǳŎǘƛƻn peak and 

ǘƘŜ ǊŜǎƻǳǊŎŜΩǎ ŜȄǇƛǊŀǘƛƻƴ ƛǎ ŎǊƛǘƛŎŀƭ ǘƻ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƻŦ ǘhe oil sector in the country. Hubbert concludes his analysis 

with a stark reminder of the importance of energy to the stability of a nation: 

[Access to energy] does pose as a national problem of primary importance, the necessity, both with 

regard to requirements for domestic purposes and those for national defense, of gradually having to 

compensate for an increasing disparity between the nation's demands for these fuels and its ability to 

produce them from naturally occurring accumulations of petroleum and natural gas.  

(Hubbert, 1956, p. 27) 

Figure 2-4: Hubbert's estimate for world oil production 
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3. DRILLING EXPANSION POLICY ANALYSIS 

Since the year 2000, PEMEX has undertaken a concerted effort to increase drilling to combat declining oil reserves. This section 

assesses that effort to determine an economically efficient path forward for the oil company. The approach to complete this task 

includes a revisiting of the Moroney-Assad analysis in Energy and Sustainable Development in Mexico, the creation of econometric 

models to evaluate the sustainability of the effort, and an overall cost-benefit analysis of the effort. This section only presents the 

analysis results; the following section entitled Commentary and Conclusions on Policy Analysis Results contains any interpretations 

and conclusions from the analysis.  

The Moroney-Assad analysis concluded that PEMEX should explore for more oil in 

an effort to increase reserves. t9a9·Ωǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ Ƴŀƴȅ ƻŦ ǘƘŜƛǊ 

recommendations post-2000 warrants an update of this analysis. There are 

indicators from the Moroney-Assad analysis that still hold true today including the 

exploratory oil drilling success ratio. However, some models are no longer valid 

including oil reserve additions. The significance of updating these models is 

important when considering future policy decisions at PEMEX.  

To evaluate sustainability, the competitiveness of PEMEX and the potential of peak oil in Mexico are useful. Furthermore, 

econometric models involving marginal costs of extraction along with PEMEXΩǎ increasing operating costs are also suitable. Lastly, it 

is useful to compare the current situation and the hypothetical scenario if PEMEX continued business-as-usual. This comparison is 

possible using econometric models to forecast the hypothetical scenario in order to calculate benefits and costs associated with 

PEMEXΩǎ ŘǊƛƭƭƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ нлллǎΦ  

ANALYSIS METHODOLOGY 

The data for this analysis is from two sources. Much of the data before 1990 was from Energy and Sustainable Development in 

Mexico. From 1990 to 2008, the data for the analysis was from PEMEX or the Sistema de Informacion Energética. For the models in 

Revisiting the Moroney-Assad analysis and Sustainability evaluation using econometric models, the statistical program STATA 

provided the results for the regressions and correlations. In addition to the regressions used by Moroney-Assad, the analysis uses 

the Durbin-Watson test statistic to detect autocorrelation in the residuals. In each appropriate case, the test passed. Crystal Ball 

within Microsoft Excel provided all forecast results. 

POLICY CRITERIA 

The following criteria define the context required to determine feasible recommendations and focus the analysis. Research 

conducted including an extensive literature review provided the foundation for these factors. 

PEMEXΩ{ CL{/![ {¢!¢9 

WHILE NATURAL GAS IS A CRITICAL 

ELEMENT TO ECONOMIC GROWTH IN 

MEXICO, OIL IS THE PRIMARY 

PROVIDER OF REVENUE TO PEMEX AND 

IS THUS THE FOCUS OF THIS ANALYSIS 

http://sie.energia.gob.mx/
http://www.stata.com/
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The Mexican government heavily taxes the revenue and not the profits of PEMEX. In addition, PEMEXΩǎ ƛƴǘŜǊƴŀƭ ƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎ ŀǊŜ 

increasing rapidly. Since 2000, PEMEX has operated at a deficit every year except 2006 (see Figure 2-1). Furthermore, the future 

could consist of a diminished access to capital due to a tightening of the credit markets and financing modifications from the energy 

reform of 2008. 

ENERGY REFORM IN 2008 

The energy reform in 2008, though significant, does not address the long-term sustainability of PEMEX as highlighted in the World 

.ŀƴƪΩǎ wŜǇƻǊǘ ŜƴǘƛǘƭŜŘ Creating the Foundations for Equitable Growth. In the report, the World Bank highlights some of the critical 

issues related to the long-term sustainability of PEMEX including: 

1. Mobilization of state-of-the-art technology 

2. Attraction of private participation 

3. Improved access to capital 

4. Definitions of performance metrics to improve internal performance (The World Bank, 2007) 

The budgetary changes improve accountability and flexibility at PEMEX, but still restrict the control of oil activities to PEMEX 

preventing any private control. These changes result in inefficiencies in PEMEXΩǎ ƻǇŜǊŀǘƛƻƴǎ ǎƛƴŎŜ ǘƘŜ Ƴƻǎǘ Ŏƻǎǘ-effective method to 

explore and produce oil may not be usable. Furthermore, the restrictions may prevent PEMEX from extracting valuable oil from 

areas inaccessible to PEMEX due to the technological deficiencies of the company and its partners. Thus, while partnerships are 

possible, they are unlikely in remote areas since PEMEX cannot contract with firms on a risk-basis (The Economist, 2008). 

The absorbing of PIDIREGAS debt as public debt provides PEMEX with breathing room to invest more in exploration and drilling. The 

reform also now allows PEMEX to finance debt outside of the constraints of the Federal fiscal balance. However, the accounting 

change did not absolve the debt, but instead shifted the borrower from the oil company to the national government. Furthermore, 

PEMEXΩǎ ŀōƛƭƛǘȅ ǘƻ ŀǘǘŀƛƴ ŎŀǇƛǘŀƭ ǿƛƭƭ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŎǊŜŘƛǘ ǊŀǘƛƴƎΦ ¢ƘŜ ŎǊŜŘƛǘ Ǌŀǘƛng is a ŦǳƴŎǘƛƻƴ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŀōƛƭƛǘȅ ǘƻ 

retain cash after paying taxes and duties and the size of its long-term liabilities. Given PEMEXΩǎ ŎƻƴǎƛǎǘŜƴǘ ōŀƭŀƴŎŜ ŘŜŦƛŎƛǘ ŀƴŘ ƛǘǎ 

inability to replace depleting reserves, its access to capital may diminish in the near future. 

9ƴŜǊƎȅ ǊŜŦƻǊƳ ŀƭǎƻ ŎŀƭƭŜŘ ŦƻǊ ǘƘŜ ōǳƛƭŘƛƴƎ ƻŦ ŀ ƴŜǿ ƻƛƭ ǊŜŦƛƴŜǊȅ ƛƴ aŜȄƛŎƻ ǘƻ ƘŜƭǇ ǊŜŘǳŎŜ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŘŜǇŜƴŘŜƴŎŜ ƻƴ ƛƳǇƻǊǘŜd 

gasoline. Using nearly the entire balance of the Stabilization Fund for Oil Income Investment (FEIIP) to finance an oil refinery may be 

a sound investment but it disagrees with the funds intended purposes, which is to smooth the goveǊƴƳŜƴǘΩǎ adjustment to 

fluctuations in oil prices. If oil prices continue to fall into 2010, the depletion of this fund could be prove critical to other public 

operations dependent on revenue from oil exports. 

The reform allows PEMEX to maintain the monopoly over the upstream and downstream sectors of the oil industry. While important 

ǘƻ aŜȄƛŎƻΩǎ ƴŀǘƛƻƴŀƭ pride, there is little historical precedence that a monopolistic policy can improve efficiency. For instance, 

reforms in Brazil, Colombia, and Indonesia removed monopolies on the upstream and downstream sector. In addition, Brazil and 

Colombia transformed their national oil companies into publicly traded companies in an effort to improve accountability and 

increase autonomy (Quiroz, 2009). Preventing private investment in PEMEX forces the company to assume all risk and financial 

ƻōƭƛƎŀǘƛƻƴǎ ŦƻǊ ŜȄǇƭƻǊŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΦ ¢Ƙƛǎ ōǳǊŘŜƴ ǿƛƭƭ Ŧŀƭƭ ƻƴ ǘƘŜ aŜȄƛŎŀƴ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘΩǎ ōǳŘƎŜǘ ǘƻ ǎƻƳŜ ŘŜƎǊŜŜΦ  

a9·L/hΩ{ 9b9wD¸ Chw9CAST 

According to the U.S. Energy Information Administration, Mexico could become a net oil importer by 2020 (U.S. Energy Information 

Administration). Since 2000, rising oil prices have ƛƴŎǊŜŀǎŜŘ ǘƘŜ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘΩǎ ŘŜǇŜƴŘŜƴŎȅ ƻƴ ƻƛƭΦ aŜŀƴǿƘƛƭŜΣ ŎǊǳŘŜ ƻƛƭ 
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production has been declining since 2004. If present trends continue, a serious economic crisis may occur in Mexico. This problem is 

despite PEMEXΩǎ ǊŜŎŜƴǘ ŜŦŦƻǊǘǎ ǘƻ ƛƴŎǊŜŀǎŜ ŘǊƛƭling. 

U.S. ENERGY POLICY CHANGES 

Mexico sells over 80% of its oil to the United States, but the U.S. is undergoing a distinct shift in policy away from fossil fuels (PEMEX, 

2004-2008). !ƳŜǊƛŎŀƴ tǊŜǎƛŘŜƴǘ .ŀǊŀŎƪ hōŀƳŀΩǎ agenda includes marked shifts in energy policy from previous administrations 

including support for Plug-in Hybrid Vehicles (PHEVs) and a considerable reduction in economy-wide greenhouse gas emissions. The 

American Recovery and Reinvestment Act passed in 2009 includes tax credits of up to US$ 7500 on the purchase of PHEVs. In a 

speech to a joint session of Congress on February 24 2009, President Obama called on Congress to pass legislation that would cap 

greenhouse gas emissions in the U.S. These public policies identify a new trend in the U.S. that aims to decrease oil consumption 

considerably in the coming decades (see Figure 3-1). If the U.S. is successful, it may help define the path off fossil fuels for other 

developed nations to follow. 

  

Figure 3-1: Reaching the emission target desired by the Obama Administration will require steep reductions in oil consumption (Kammen, 2008) 

POLITICAL BARRIERS 

The Mexican Congress passed energy reform in late 2008 after an arduous debate. It is unlikely significant legal reforms related to 

the structure and operations of PEMEX are possible in the near future. The privatization of exploration, extraction, and shipment of 

fossil fuels are politically infeasible at this time and the analysis avoided exploring this option. This infeasibility includes collaborating 

ǿƛǘƘ ¦Φ{Φ ǇǊƛǾŀǘŜ ƛƴŘǳǎǘǊȅ ŘǳŜ ǘƻ ƘŜǎƛǘŀǘƛƻƴ ƻŦ ƛƴŎǊŜŀǎŜŘ !ƳŜǊƛŎŀƴ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ aŜȄƛŎƻΩǎ ƴŀǘƛƻƴŀƭ ƻƛƭ ƛƴŘǳǎǘǊȅΦ 

Another political factor that required consideration was the impact of policy changes on government revenue. Since the government 

relies so heavily on revenue from PEMEX to fund government programs, stiff political opposition from affected parties will occur if 

revenues decline. 

http://www.whitehouse.gov/agenda/energy_and_environment/























































































