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ABSTRACT

aSEAO02Q4 CSRSNIf D2@SNYYSyil N&idsibdhces ah gcdriviniaisisi thexcduntry begomsdS & S y
net importer of oil by 2020as forecasted byhe U.S. Energy Information Administration. Since 2@@® Mexicannational oil
company,PEMEXhas made a concerted effort to expand drillimgorder to reverse the trend of declining oil resensxl improve

the performance2 ¥ a SE A O2 Qa. SGtsthalmadelsaabdOalicasRdefit analysis showhe drilling expansion has been
partially successful through 2008 but concerns exist over the sustainabilREMER & O gmNidyJ0f particular concerare a

steep decline in oil production since 2004daa 300% increase in operatiegsts since 2000Jsing correlations and econometric
models, the analysis confirms a diminishing rate of return for each new well drilled and an increasing marginal lcasepef oil
extracted.Reforms in operations anighternational partnerships can alleviatthese problemgo improvePEMER & | OO0Saa i ;
and ability to ircrease oil reserves in the lobgrm.
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EXECUTIVE SUMMARY

2 A G K G KS "iargastorreeaf pmven oil reserves, Mexico @ important supplieto the global oil market. Through high
taxes on itssales PEMEX supplies over 40%itlod revenue tothe Mexican governmentThis considerable dependency on oil for

NEGSydzS ONBIFGSa 'y AyOSyUuA@S 72 NPEWEK AY
underinvested in exploration since oil was easy to extrattichled to a declinein olil MEXICO NATIONAL | ZEHE

reserves b.e_ginn_ing in the m'¢980§. In 2.000, PEMEX made a c-oncerted.effort HYDROCARBGECTOR IN A

ieonte Fos. From 20008, e aiing expansion was e rrgest awermpt - [MRMMMNN Al
AYONBI &S SELX 2NI GAZ2Y | YR LIDEpteddsddiofts | romarhibs aabeas b 4 5
oil production has been declmg since 2004 and thelJ.S. Energy Information EXPROPIACION PETRALBIL
Admiristration estimates that Mexico could become a net importer of oil by 2020. EXPROPRIATION)

No publications incorporate historical data and the present trends using quantitative methods to determine the effectiveness o
t9a9- Qa 02y OSNI SR STTeshies dinge thdlBe@r200BhE repof Gselsds\oya®d - af RMWR £ £ A y 3
combat declining oil reserves to determine the likelihood of an econenisesin Mexico within the next decade

ANALYSIS OVERVIEW

The comprehensive analysis contained irs tld@port includes:

1. 'y S@lLfdzZ A2y 2F t9a9- - Qi Andowaddbdmpanty éhdnternaiichardilomd@ries (i 2 2 i K.
2. An analysi®f the likelihood that Mexico has reached peakpsbduction

3. Updatingawell-respected analysis doran the oil industry inMexico

4. A sustainability evaluation consisting of statistical correlations, econometric maohels, costbenefit assessment

5. Comparisons of actual oil production and reserve levetsusexpected levels had the drilling expansion noturred

Theanalysis showthe drilling expansion has been partially successful through 2008 but concerns exist over the sustainability o
t9a9- Qa Od2NNBy (i L2 redhil progubtiordzihde 2@hHich appedsd indiRefedvexico hasirpassedeak

oil production In addition, @&300% increase in operatingpsts since 2008ighlight the need to control costs as PEMEX extracts oil
from more remote and expensive areadsing correlations and econometric models, the analysis confirms iislnmg rate of

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

LI NIYSNEKALIA OFy |tfS@AIFIGS GKSaS LINRO Soiféaseidifeseivesiidhii IGrgernt 9 a 9 -

This report considered several policy criteria that provided a framework for the analysis and recommendations. These criteri
included political feasibilitythe circumstances leading @ S E A én@rgy&eformin 2008, economic and technological limitations,
energy forecasts for Mexico, the historigadrspectiveof other petrostates, and recent chang@sU.S. energy policy.

RECOMMENDATIONS

1. Mexico and PEMEX should undertake a public campaign to highlight ititeralapartnerships with the governments and
national oil companies of Norway and Brazil in order to change political will in Mexico

2. t9a9- Q&4 RNAC f Ay Parthlly suitcgsaful anghowdicantine 8ébghding on operating costs and access to
captal
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1. OIL IN MEXICO OVEREW

On March 181938, Mexico nationalized the hydrocarbon sector in a move that the Mexican peoglbrate annually as the
Expropiacion PetroleréDil Expropriation)The nationalized oil company, Petroleos Mexicano®PBMEXs I G Ay ! YSNA OF ¢
company based on revenu&ortune Magazine)lt maintains a monopoly over the entire hydrocarbon sector for exploration and
development, oil refining, marketing, and distribution. Like other NationalCOihpanies (NOCS)EMEXs a great source of pride

for the Mexican people. For some timanalysts havesuggested thaPEMEXprivatize more aspects dfs business to increase
operating efficiency. However, the Mexican Congress has consistently defended the moR&MB>has over the hydrocarbon
sector. This resistancéo changeA & 2y S 2F GKS LINAYI NE Y23GA QG ( ogesationsitn Brdet. 6 NF 2
determine the sustainability of the oil sector in Mexico.

PROBLENMSTATEMENT

ly FaasSaaySyid 2F t9a9- Q& RNAfftAy3dI SELFyaazy G2 O02Yo6l G RS
economiccrisisin Mexicowithin the nextdecade The following facts highlight the importance of this evaluation

1 The U.S. Energy Information Administration estimates Meo@tddbe a net importer of oil by 2020

T aSEAO2Q4a CSRSNIt D2ISNYY8WiofitRevelftg Ra 2y t9a9- TFT2N 205N

9 Oil reserve have been in decline since the mid 1980s

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

1 Oil production has been declining sharply since 20€gpite the increase in drilling

1 Contentiouseergyre2 NY Ay Hnny RAR y23 FRRNBaa O2NB AadaadzSa NBfl
The scope of this report is limited to assessing the wigilkxpansion by PEMEX from 20026008 to determine the sustainability of
the oil sectorin Mexico. 1800000

1600000
GOVERNMENDEPENDENCY O & 1400000
PEMEXREVENUE ,gcj 1200000
S

For decades, the Federal Governmer § 1000000
has taxed the revenue oPEMEXand = 800000 -
not its profits. This strategy allows the S 600000 4
government to control the money| @2 400000
flowing into PEMEXhrough high taxes. |
Figure 1-1 depicts the Federal 200000 -
D2 @S NY Ysignfiicantidependency 0 - . : : : : : :
on revenue from PEMEX Thus, the 2000 2001 2002 2003 2004 2005 2006 2007
government largely relies on the ability
to extract and produce oil in a cest B Non-PEMEX Tax Revent [ Tax on Peme)

efficient manner to function.
Figurel-1: Mexico's government depends on revenue from PEMEX

| IMPACT OF THHBIORESERVE
DECLINE
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Historically, PEMEenefited from highly productive oil well§igurel-2 depictsPEMER & KA 3K NB G dzZNy LISNJ ¢S
Although the consistent devaluation of the peso and the financial crisis of 1994 negatively afREMER & OIlwadl T
production steadily increased during the 1980s and 1990s. This is mostly due to the highly productive Cantarell oilidteld, wh
provided a major part of oil production f(!EMEXluring this periodPeschareSverdrup, 2008, p. 12)
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Figure 1-2: Oil came easily foPEMEXuntil 2000 (PEMEX, 2002008; Figurel3Y aSEAO2Q4& 2Aft NBASNDSaAmKIES & S
Moroney & DieckAssad, 2005) (PEMEX, 2002008; Moroney & DiectAssad, 2005)

Ly mdoddE aSEAO2 6 a (KS FRANERMGInfordation AdmihistratiBiige tax2événuetndNi R dzO ¢
CSRSN}If D2@SNYyYSyid OFYS FNRY SELRNIAY3I 2Af (2 (BeSpitd thepic& R
of oil being undelJS$ 20 per barrelPEME>accounted for over 30% of the tax revenue for the Federal Government.

While2 Af LINPRdzOGA2y AYONBIFI &SR &a0GSIRAf& Rd2NAy3I G§KS wmdy Framits Yy R
peak in the early 1980s, the reserves lost a thirito¥alue by the year 2000. Since oil reserves are a predictor of futaduption

levels (and therefore revenue for the Federal Government), Mexicans were rightly concerned over this decline. This concel
revealed itself during the Presidential election in Q@3 oil exploration androductionbecame an important issue.

The Dallas Morning News polled Mexicans one week before the election and found that 72% supported radical (Claange
Roderic Ai, 2007, p. 220f Mexicans were going to elect their first President from an oppositiatysnce 1910, a radical change
g2dzf R 0SS ySOSaalNRd CAdZNIKSNNY2NBX aA3IYyATFAOIYy(d NBF2N¥& theSNB
O 2 dzy dedmiqdil reserves. Such a turnaround would require significant capital invasttnwhich was previously difficult to
come by.PEMEXwould also need technological expertise not availal

within the company to extract oil from hard to reach locations on and § 2500
shore. The world oil market was growing rapidly and Mexico would ne g 2000
reform if it were to remain a key player. § % 1500 -
L

, S5 1000 -
THE DRILLING EXPANSIPOLICY %g 500

©

2]
When Mexicans elected Vicente Fox President in 2000, he BEMEXa é @qv @"’b \9‘*% ,9°° Ny ,»o(’v @°(° q9°°°

clear objective: increase production of @illoroney & DieckAssad, 2005, p.
3). Figure1-5 and Figure1-6 depict the marked growth in well drilling by m Qil Production at Cantarel
PEMEXafter the year 2000. The trend aficreased drilling has continue
under the leadership of President Felipe Calderon. Unfortunately, rigure1-4: Declining production at Cantarell has accounted
reserves are still declining and oil production has been declining since 2much of the total decline in productior{Sistema de Informacic
The decline in production is primarily due to the significant decrease=nergética)
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production at Cantarell (seBigurel-40 'y R t 9a9-Qa I 01 27F S OK yranbtddes. PEMEXIuges S
debt financing to fund most investmentsy Of dzRAy 3 SELX 2NJ} GA2y | YR LINRBRdzOGAZ2Y | OG
due to thetightening of credit markets and lessening oits owncapacity to borrow
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Figurel1-5: The 2000s are a stark contrast from the 1990s Figure1-6: Production is declining despitBEMER & NBOSy (i ST ¥F2 NI

ENERGY REFORM IN&00

In 2007, i was clear that PEMEX required furthreforms to improve the drilling expansion effort due to continued declines in oil
reserves and recent and significant declines in oil production. SubsequerAlgriinof 2008 President Felipe Calderon proposed
reform at PEMEX including autonomy with udget and greater private partnership in exploratidhese reformslid not address
a2YS 2F t9a9-Qa O2NB AaadsSao ¢KS tA1S8t& 6 NNASNI G 2gy et KS N
debates. The leader of the opposie y LJ NIie 4 GKS GAYSTZ GKS tFNIeée 2F GKS 5SYz
reform was attempting to privatize PEMEMe Economist, 2008Dne can expect attacks like these in the future unless politiitial
changesMeanwhile the nationalization of the hydrocarbon sectwontinues to bea source of pride for the Mexican people.

REPORMOTIVATION

This report is part of a larger effort by Global EESE (Energy and Environment Strategic Ecosgstglotally collaborative,
distributed foresight networkinitiated by the U.S. Department of Ener@lobal EESEa  3t@ adfiresd energy and environmental
security challenges in the public sphere in order to provide an international and comprehengir@aetp to analyses of these
issues. IriThe Wealth of Networksyockai Benklestates theLJdzo f A O & LK SNB Ydzad o068 dadzaOSLIiAG
issues of anyone who believes that their condition is a matter appropriate for political con$idegay’ I Yy R O 2 (BénKl&d,(i A &
2006, p. 182)In this way, Global EESE hopes a collective approach to addressing energy and environmental security problel
captures issues often missed in traditional intelligege¢hering for national security.

In 2008, Global EESE initiated several pilot projects to investigate energy and environmental security issues incluggog a pro
F20dzaSR 2y b2NIK ! YSNA eludiag cukes ghal doysaquehdedine NKE D8 AR aRABIBR aSE
throughout the last decade but npublicationsincorporae historical dataand the present trendsusing quantitative methods$o
determine the effectiveness dPEMER & O2y OSNI SR STT2 NI ( 2 sinteRIE §oaE 200.RTEIO &nalysia i 3
necessary to evaluate the likelihood tHREMEXvill reversethis trend giverits technological capabilities and access to capital. Thus
this report attempts to provide an assessmentREMER & ST F 2 NI (ing oil@GsBervastiniord& & @riovidg an ingotthe
evaliationofb 2 NI K ! YSNA OF Qa4 OKIFy3IAy3d 2Af NBflIGA2yaKALA
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2. BACKGROUNRESEARCH

In order to perform an assessment BEMER & RNAff Ay3 SELI yaAz2y |FyR LINRBJOARS dza$§:
research was necessary. An understanding of Mexican politics, the operati®E\EE Xinternational factors effectinfPEMEXand
0KS NR&1a dzyAlidzS  FourdatiéhifoNRecanadysist 1 S&4 LINE GARSR |

OVERVIEWF MEXICO

t9a9- LINPGARSE (GKS CSRSNIf D2@SNYyYSyid 2SN nm: 2F AlGdhisilt E
relianceresults in significant influence in the operation PEMEXy the Federal Government in hopes of improving social welfare
through revenue from oilAs a result, the political model of Mexico is paramount siteeitizenry carattach economic growthto

the political system(Camp,Roderic Ai, 2007, p. 4Jhis was evident with the election of Vicente Fox as President in 2000, the first
victory for an opposition pay since 1910. Mexicans demandeldlange and part of that transformation involved the operation of
PEMEXCombinethe CSRSNJ f D2 @S NY Y S yPENMEBEWitRtBe §5ci/ thab 35 sof Mexicans in 1998 believed that
redistribution of wealth is the second most important task of democracy and one can see the relationship between revenue a
PEMBEand the interconnections wihit the political systenfCamp, Roderic Ai, 2007, p. 5)

NATIONAL PRIDE INMAEX

The nationalization of the hydrocarbon sector is a great source of pride for the Mexican people. Celebrated anfxgltg@Eacion
Petrolera(Oil Expropriation), it is one ohé major national holidays oridstas Patrias. This pride has led to a stiff resistance to
change for fear of international involvement in whaanyd St A S@S (2 0SS aSEAO2Q&a adNRy3Sai
this sense of national pride with one pgntule by the PRI, the election of President Vicente Fox created the opportunity for debate.
However, this debate has been limited to mirdilangesat PEMEXs evidenin the energy reform of 2008.

U.S-MEXICANRELATIONS

A tense history wrought by war and cultural differences, the distrust of U.S. intentions by Mexico is born from pastreeemtbe
capturing of half its land ithe Treatyof 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-giaericanism(Camp, Roderic AR007,

pp. 4951). The mere proximity of Mexico to the U.S. when combined with the fear of territorial loss may have encouraged the
political stability provided begarly authoritarian regimes in the count(@amp, Rodéc Ai, 2007, p. 51)

POLITICAL BARRIEERND THE ENERGY RBEW@H 2008

The Mexican political system is vastly different from the U.S. system. In 2000, only 25% of Mexicans considered pttical par
legitimate compared with 56% of Americafidamp, Roderic Ai, 2007, p. 5While politicians in America typically react to polls and
campaign promises, the Mexican government often pursues its own polices because/of/s8ifS NBad 2NJ AGa aAy i
interestE (Camp, Roderic Ai, 2007, p. 16This political culture is a result of one party rule prior to 2806 a lack of accountability

in the electoral system. The Constitution of Mexico prevents members of the MexicagréSerfrom 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 follovigittédgthle
political hurdles present when addressing issues in Mexico related to the hydrocarbon sector. The reforms are a positivg step
FdzNI KSNJ OKIy3Sa NS ySOSaalNE (2 FRRNBaa O2 NDrilllhgEapdrSiaPoieds t | G
Analysis

EPROGRAM FOR GROWNDAMPLOYMENT

On October 8, 2008, Mexico established a new program for PEMEX that included sabstémtin to the way PEMEX handles debt.
The program included the construction of a new oil refinery using funds fronSthbilization Fund for Oil Income Investment
(FEIIR)The law alseliminated thePIDIREGA&ogram for debt financing. Existiigd DIREGA&bt is now public debt and future
OFLIAGLIE SELSYRAGAINBE o0& t9a9- g2dd R y2 f2y3aSNIo6S AyOfdzRSR

EPETROEOS MEXICANOS LAW

In November of 2008, #n Mexican Congress enacted energy reform in hopes of improving the operation of PEMEX. The reform:
included many modifications to PEMEX¥perational guideline. The following are some of the most significant chan@REMEX,
2009:

Pubic works and service contracts

1 Will always be in cash
1 May not be based on a percentage of production, value of hydrocarbon sales or profit percentages
1 Should be established when the contract is signed

Corporate Governance

1 Board resolutions will guire a favorable vote of at least two professional membersuith vote is not received, the vote
on the resolution will be postponed until the nexteeting

Citizen Bonds

1 PEMEXnay issue debt securities that grant holderseturn linked to its performace
1 Bonds may only be acquired by Mexicans (individuals, pension funds, mutual funasagsed malers)

Debt

1 PEMEX will be subject to general debt guidelines and authorization from the Ministry of Finance and Public Credit fc
specific transactions wiflot be required
1 However, the Secretary of Finance and Public Credit may object to specific debt transactions, as justified exceptions

Budget
1 PEMEX may, without the authorization of the Ministry of Finance and Public Credit, (i) make budgetary adjustsnients (
Fa AG 20SNASSE t9a9:-Qa FAYlIYOAlLt olftryOS lyydzZt 32Kt |

increase its expenses as its income increases
1 PEMEX investment projects will be subject to a less complicated registiatioa Secretary of Finance and Public Credit

National Suppliers
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PEMEX must:
1 Require minimum percentages of national content in its procurement of certain goods and services
1 Establish preference in favor of proposals that employ Mexican human resouocwsts gr services
1 Grant preferences to smadind mediumsized companies during national bidding processes
1 Have a specialized area that identifies opportunities for the development of Mexican suppliers and contractors

ENERGY FORECASTS

In 2009, the U.S. Engrdnformation Administration (EIA) estimated that Mexicould become a net importer of oil due to
increasing demand for gasoline combined with decreasing oil produ¢tio®. Energy Information Administratiorfhis prediction
O2YS8a RS&aLMAGS aSEAO2Q&a STFF2NI G2 SELIYR RNAfEAYyI &AVBES ik
without intricate knowledge oPEMER & A Y USNYFf &0GNF GS3e& ( Howderythe data &&lébie oy dily 3
production and oil reserves indicates a dire scenaiS EA 02 Qa | NHSad 2Af FASERZ /I yil NBf
Hnnn® tNRPPGARAYI 20SNI cmxk: 2F t9a9- - Qa LINBrévidedléss thah halfhyat produgation | {
levelin 2008accounting foronly 36% of total productiofPEMEX, 2002008 9 F¥F2 NIia G2 NBLIX | OS /[ I yi
only been marginally successful indicated by the steady decline in overaligiio since 2004However, in January 200fhe Ku
Maloob-Zaap(KMZ) fieldJ 8 a SR / | y il NBf f | PEMEXER0O 2 I NBSad 2Af FASER
584LAGS 0SAy3I GKS $2NIX RQa &S JSy lids remdinsl @ re@EimporteNnBréided Gasdling due © NIzF
shortage of oil refineriegU.S. Energy Information Administratiofhe Mexican government requires that PEMEEXorb any cost

for imported gasoline above the price sey the Hacienda a S EFha&h@e(Ministry(Stojanovski, 2008, p. 64Fhe 2008 energy

reform includes the construction of a new refinery, but is unclear if this act alone will meet demand for gasoline prasinthe
future.

PEMEX OPERATIONS

t9a9- A& | 3IANBIG &a2dzNDS 2F LINARS F2N (KS a S majugdenfautlidSveexidb S @
SYLX 28Ay3 20SNI mnaZnnn LIS2 LIFMEX2602008R &.}CBriraf [Btelligénce Adency, 3089 02 Q &

[COMPANY MSSION

t9a9- Q& YA aaA 2hydrokaibond and iBphotiutisie¥ohdm® value, contributing to the sustainable development of the
countrye (PEMEX, 2009The Director General of PEMEX, Jesus Reyes Heroles has laid out the challenges facing PEMEX in order t
achieve its goal. Thesdbstacledncludelabor relations and negotiations, transparency, efficiency, and financial stalFIRMEX,

2009) For PEMEX to address these issues, it must work with labor unions, the Mexican Congress, and its own internal irdcastructul
Thea O21JS 2F GKAA NBLR NI fecentintdrmaietioBdrelatié®to dil drifirta deteryhifie iftit@ficiroydsa
adequate tosustain the oil industry in Mexico.

OPERATIONALMITATIONS

Historically, the Federal Government has maintained tight cortk@r operations atPEMEXncluding annual budgets, budget
modifications,and investments. Like other NOCs, PEMEX lacks complete autonomy but in Mexico, the fragmentation of the contrc
structure prevents any single actor from maintaining strategic oversight. The Federal Government views PEMEX as a source
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revenue forthe courtry and attempts to maximize shetérm gains(Stojanovski, 2008, p..7\While this strategy worked well when
2Af ol a Srairate 00SaaroftSz NBOSyd &SI NB KI @S amwigtytyextinét bili |
from remote sources.

LY FTRRAGAZY (G2 GKS CSRSNIt D2@SNYyYSyid LINARZ2ZNAGASAEAIT (K&tinil E

exploration and production technology. Taxing revenuavetl over 50%has severe @ NXB a i NA EapaSitgto deBelapgnen® &
technological expertiseAs a resultPEMEX used debt financing to fund over 95% of all investments in(REOEX, 2062008)

Table2-1: 2007 tax regime foPEMEXPEMEX, 2008, p. 48)

Tax Name Description

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

Hydrocarbon Duty for the Oil Applied at a rate between 1% and 10% of the value of the extracted crude oil prowit
Revenues Stabilization Fund where the yearly weighted average crude oil export price for a certain year exc
between US$ 22.00 and US$ 30.00 per barrel.

Extraordinary Duty on Crude Oil Applied at a rate of 13.1% on the difference between the value realized for cruc
Exports exports and the budgeted crude oil price of US$ 42.80, times the annual export vo

This duty is to be credited against the Hydrocarbon Duty for the Oil Revenues Stabili
Fund. The income from this duty is designated to the states of Mexicdh&ightome of
the Federative Entities Stabilization Fund.

Duty for the Fund for Scientific and Applied at a rate of 0.05% to the value of the extracted production of crude oil and ne

Technological Research on Energy  gas for the year. The revenues frdhis tax are designated for the Mexican Petrolel
Institute in accordance with the Federal Expenditure Budget.

Duty for the Fiscal Monitoring of Oil  Applied at a rate of 0.003% to the value of extracted production of crude oil and na

Activities gasfor the year. The revenues from this tax are designated for the Auditoria Sup
Federal Audit in accordance with the Federal Expenditure Budget.
Additional Duty Applied if the actual production of crude oil in the years 2006, 2@®d 2008 is less tha

the target production, but only when the shortfall is no¢cause oforce majeure, act of
god, or energy policy.

Special Tax on Production and Servic In accordance with the regulations in effect, PEMEX is subject to the Special 1
Production and &vices (IEPS), which applies to the import and sale of gasoline and ¢
The IEPS is paid kinistry of Finance and Public Credibnthly, after deducting the daily
advance payments. The rates applicable to this tax depend on factors such as thof
product, price of reference, the region where one sells, additional freight and applic
commissions.

| @RNR OF Nb 2y LyO2Y Thistaxis calculated by applying a 30% rate on the excess of the total revenues mir
authorized deductions psuant to the specific rules expressed by tmistry of Finance
and Public Credit

Value Added Tax For purposes of determining the Value Added Tax (VAT), PEMEX follows the criter
excluding only the interests paid for institutions of credit anddirenions in accordanct
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 |

The Mexican Constitution requires PEMEX to be the only oil operator in the country. Furthethelayw prevents PEMEX from
entering in any agreements with other companies to share revenue from extracted oil. This requirement removes the stronges
incentive for partnerships, which are likely necessary for PEMEX to commetete exploration due to its technological
shortcomings. The only overseas partnership PEMEX possesses is the shared operation of an oil refinery in the United Ste
(Stojanovski, 2008, p. 8pespite 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 @HNMEX, 2007PEMEX has not
released any conclusive results from these partnerships so it is unknown if these agreements have been fruitful.
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Figure2-1: PEMEXas trouble making ends meet due to high operating coatsl high taxation on its revenue$PEMEX, 2002008)

TECHNOLOGICAL LIMIT@ANS

Throughout the 1980s and 1990s, PEMEX underinvested in technological development doantdaf woes in the country
combined with easy to extract oil at Cantarétojanovski, 2008, pp. &2; Moroney & Dieclssad, 2005, p. 14As a result,
PEMEX must spend considerable time catchimgouother NOCs and International Oil Companies (IOCs) in order to extract oil from
remote areas where many of their possible oil reserves exi&rtnerships with experienced exploration companies would make this
technological advancement straightforwabdit the MexicanConstitutionprevents incentives necessary for most of private industry.

| ECONOMIC LIMITATIONS

Theglobalfinancial crisis thabeganin late 2008has led to steep declines in demand in the international oil maMkéth crude oil

prices fdling from USp 120 per barrel in September 2008 tdSp 50 per barrel in April 2009, revenue for oil companies has
diminishedconsiderably(U.S. Energy Information AdministratiofxxonMobil reported profits in the first quart of 2009 that were

58% below the previous quart€Exxon Mobil Corporation, 2009 2008, PEMEX made a calculated riskedgeUS5 70 per barrel

prices formuch of their exports ir2009.Thus, PEMEX appears to have shielded itself from the global financial crisis fotf 20009.
remains neatJSh 50 per barrel for 2010, that could mean considerable revenue loss for PEMEX compared to 2008 numbers and lec
to serious constraits on the Fedea budget. The following calculation providesaaigh estimate for how much revenue would be

lost if PEMEX could export oildg&b 50 per barrel in 2010 assuming 2008 production levels:

N JG@0i (R QI 1 Qi YOYCEAG T . e
YR OMDEIT = 1403 — x 8414 50 — = Y¥B175 0a@i©e
Qo o |

Note: US5 17.5 billion dollaref PEMEX revenugasapproximately7%of the Federal budget in 2007
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¢CKS 20KSNJ YIFI22NJ O2yaARSNI A2y NBII NR A Gtaer NOKSlikeTPetsobras ek thd cre@NA -
crunch late in 2008 when contractors hired boild offshore drilling rigs could not borrow money to finish constructiBaskin &

Flick, 2008) Since PEMEX has operated consistently at a deficit for the past decade, it must borrow funds to finance operation
including 95% of all investments for exploration and production in 2007 Kgpae2-2). Mexico further complicatedhis process
withi KS Sy SNHe& NBF2NY 2F uwnnys>S 6KAOK St AYAyADIREGAPEMEX InusD dow Y S
FAYILYyOS AGa 26y RS6G o6FaSR 2y Ada ONBRAG NIdGAy3Iod ¢ Kiayin@ NEBR
taxes and duties and the size of its lelfgS N f A 0 Af AGA Sad DA @S it andthedtighQcieditOrdarkeisAits ( S y
access to capital may diminish in the near future.
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Figure2-2: PEMEX relies on debt financing to fund investments in production and exploration

HISTORICALERSPECTIVE

Alook back at recent history in Mexico and otheraghtric (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 predictgotdetial revenue shortfall for the Federal Govenent
presents a danger that warrants examination.

| PETRESTATES

Petro-states are nations whose hydrocarbon sector provides a substantial portion of revenue for the government. These nation
typically have nationalized hydrocarbon sectors and a NationalCorhpany (NOC). Iran, Saudi Arabia, Venezuela, Norway,
Indonesia, and Mexico are all examples of pedtates.

An economieffectknown as DutckDisease, where favorable price changes in one sector of the economy (e.g., oil) cause distress il
other sectords a powerful explanation ofie poor performance of oil exporte{&arl, 1997, p. 4Jhis dfect is often the outcome of
institutional arrangements and not just an explanation for a decline in the economy. The constant interaction betweerititted pol
environmentandthis condition fosters the mode of economic development.
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Mexico isa goodexample of a petrestate because the political influence over PEMEX is considerable but the country does not suffer
from Dutch Disease since PEMEX comprises less than 5% dh@m$way, Mexico is in a relatively unique position to avoid some

of the pitfdls that plagued other petrstates with fluctuations in oil prices. Howeverith 40% of government revenue coming from
t9a9-3 (KS 9L! Qa T2NBOlIald Ay themin (1682dzLY G2 VIINE XWSANNE K& v i
Paracx of Plentfits Mexico well:

Commodityled growth induces changes in prevailing notions of property rights, the relative power of
interest groups and organizations, and the role and character of the statewssthe market. These
institutional changesubsequently 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 governmpesferences with respect to public
policies. In this manner, lortgrm 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 betorstatgsetr
due to their dependencies on oil exports for revenue. Furthermore, one cannot eagdyate economic rationality from political
rationality in terms of rent seeking, especially for states with NOCs sincer¢tap tighter controls of company operation&arl
groups petrestates into capitatleficient and capitasurplus countries whereapitakdeficient nations have larger populations and
fewer oil reserves per capit&arl considers Mexico a capH#ficient country along with Algeria, Indonesia, Nigeria, Venezuela, and
Iran. SinceMexico is not a member of OPEC and becamexgorterof oil later than othersthe boombust cyclediscussed belows
slightlytime-shiftedfrom the one experienced by Mexico in the 1980&arl, 1997, pp. 139)

ETHE BOMBUST CYCLE IN PEEER@TES

The boombust cycle of the 1970s is a warning of impacts from the latest bbost cycle in the oil industry from 202009. In
2009, many petrestate governments planned for oil prices abdy& 70 per barrel but oil remains a relatively inexpendilg 50
per barrel as of May 200Q).S. Energy Information Administration)

The boom for petrestatesin the 1970s revealedself in the form of public spending, economic narrowing, and increased debt due
to a spike in oil priceBetween1973andm pT n = + Sy ST dzSf | Q& I2FSNYYSyd SELISYRA (G dzNB &
increased almost 60%. & mMdpT T ! £t ISNAI Q& Llzot A O -higing SBRL YHe Yaom Aldo affectethd || O K ¢
exports since the oil sectds the basis for the value of their currencies. Since oil increased in price, the currency became overvalue
compared to noroil activities resulting in cheaper imports and a further narrowing of pstede economiesinflation occurred
leading to incrased subsidies (especiatlye domestic oil supply), and support for inefficient local industries. Lastly, peétes
leveraged oil in the ground to borrow. The false betleft the product would increase in valled to unprecedented borrowing: five
countries accounted for over half of all Less Developed Countries (LDCs) loans and three of them (Mexico, Venezuelaaand Alge
were oil exporters(Karl, 1997, pp. 280).

The bust occurred in the 1980s with the eplse of oil pricefrom USh 32 per barrel in 1981 t&JSh 13 per barrel in 1986By then,
petro-states faced debt, inflation, deficits, inefficiencies in local industries, and a bloated public sector. Mosstp&rsaw an
increase in the oil sector aspercentage of GDP along with a decline in agricult@iérevenue droppedubstantially, which letb
increased borrowing. By 1987, the debt service ratio to exports reached 65% in Venezuela and 113% in Nigeria. Whilgaie aggre
GNP of LDCs grew 14%hbeen 1981 and 1986, itfell by 2082 Ay Sy ST dzSf+ X LyR2yS&aAl X FyR
during this period(Karl, 1997, pp. 382)
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Table2-2: Variations in macroeconomic performand&arl, 1997, p. 192)

Indonesia  Iran ~Nigeria ~Venezuela Algeria
Estimated 19.8 35.9 29.9 38.5 Unavailable
growth/government
expenditures 197575, %
Ratio of 1980 to 1986 GNF 0.96 0.88 0.46 0.81 151
Percent change in ratio of -61.8 -1.6 -59.3 -6.9 -5.7
tradeables to non
tradeables (19651982)
Increase irratio of total -26.6 Unavailable 87.7 265.2 41.5
external debt to GDP,
197580 as % of 1975 ratio
Incremental 5.2 Unavailable 39.2 8.5 Unavailable

capital/output ratio (ICOR)

resource since the country did not possess the capital to develop the industry initially
2. Low employment generation and a skewed wage struc{ita|, 1997, p47)

A CAPITAINTENSIVE
INDUSTRY

Oil and coal are the top
manufacturing industries
according to their degree
of capitakintensty. Karl

highlights two effects
from this extreme capital
intensity:

1. High levels of
foreign ownership or
control of their main

Karl concludes that the economy of petstates that allow foreign involvement are characterizesi foreigacontrolled with high

wages, high unemployment, and strong unigKsirl, 1997, p. 48)t is the fear ofi K A &

2dz6 02YS GKI G O2d#Z R

nationalistic sentiment regarding the oil sectdiexico avoids foreign ownership through th&onstitution which prohibits any
entity from controlling hydrocarbons besides PEMEX. However, many anafstsshggested that Mexico must relinquish this
control if they are to extract oil iremote areas since they lack technological capabilities.

Karl sites that the oil sector employs onl2 Jpercent of the workforceThe issue of low employment generatiohMexico isnot

evident as the unemployment level was a low 4.7% in J@BCBp ¢ KA a Aa fA1Sfte

GDP as cited earlier.

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

I NBadzZ G 27

due to high taxes on its revenwd tight credit marketsFurthermore, PEMEX faca powerful and influential labor union when

attempting any reform.

PETRGTATE EXCEPTIONS: W@ARKR AND INDONESIA

Indonesia and Norway avoided the pitfalls other pestatessuccumbed to and an exploration of their policies may provide some

insight.

NIMR2ySaAiAl s ySAGKSNI Y2RSNYy aidl
LYR2yS&aAl Qa € SIFRSNJ RddzZNAyYy3I GKS
rule and o quantitative controls on exchange ratéhe ragime also focused on agriculturdévelopment to balance the influence

NORWAY POSSESSEDIVERSIFIED TA

BASE, A NEAR ZEROEMRLOYMEN
RATE, AND MINIMAL YERTY

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

(S odAtRAYS

MPTnNna YR mMdyna

growth trajectory during the boom of the 1970s. In additjaorruption of
GKS LYR2ySaAal Qa 2Af

AYRdza (0 NBE =
of the oil windfall to foreign creditors; this blessing in disguise prevented a

considerable growth in the public sector that plagued other petrates.
Indonesia protected other exports by devaluing their
currency. Lastly, they institutesignificant tax refornfor the private sector
prior to the sharp decline in oil prices in 198&arl, 1997, pp. 20812)

Furthermoe,
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The case of Norwayhighlights the benefits of a democratically elected government to manage the Hnwn cycle.Norway
remained relatively unscathed comparedth other petro-states during the bust. With a highly educated, médised, and ethical
public secbr, Norway possessed a diversified tax base, a near zero unemployment rate, and minimal poverty. Norway anticipate
the problem of the boord dz& i 0@ Ot S o0& FTR2LWIAY3I | NBAaGNARAOGSR I LIWNRI OK
moderation, ad longd SNY LX I yyAy3Ide ''a | NBadzZ 6 b2NBI & Ol LILISARbIANE ¢
expenditures rose 17% from 1975 to 1976 and continaethat rate until 1979.However, he governmentdid grow similarlyto

other petro-states: increased subsidies, social services, and public employ(ant. 1997, pp. 21320)

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

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

half of this debt to develop the petroleum sectdy 1983 Norwayhad paid off most of this foreigrdebt while other petrestates
wallowed in budget crisesThe control of the government returned to the Labor Party in 1986 after the oil price pluridped.
countrythenONB I G SR I aLISGNRTE SdzY FdzyRé G2 aKl NB (afKdepleteSiyr&dves Forall 2
GKFGX b2NBlFeQa L}RfAOASAE ONdHtigaied Be bogmbuSt@yi¥seXpriencell bylnmhirlpéstages, (1 K
(Karl, 1997, pp. 21320)

VMEXICAN FINANCIALISEIS IN 194

In 1994 and subsequent years, Mexico experienced a financial crisis that affected the entire country including the opsrations
PEMEX. Foreign exchange reserves dropped from 30 billion in Feth@g#to 12 billion in Decembet994because ofwo political
assassinations inc