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Chapter I: Introduction 

1.1 Background 
Mexico is in the midst of major political and economic changes. Political alternation and 

a divided Legislative branch have increased the need of a constructive dialog and 

consensus. Meanwhile, the oil industry and the economic engine of the country, seems 

to be running out of power. 

The national political landscape changed dramatically in 1997 when the Institutional 

Revolutionary Party (PRI) lost its majority in the Legislative branch. The 2000 federal 
• 

election marked the beginning of a new dynamic between the government's Executive 

and Legislative branches as Vicente Fox became the first non- PRI affiliated president. 

Since then, a political gridlock has created a rather dysfunctional legislature that has not 

been able to address the major social, economic and political reforms needed in the 

country. (The Economist, 2012) 

A mayor issue that needs to be addressed is the role that the oil industry will play in the 

future of Mexico. There is no question with regards to the pivotal role the oil sector plays 

in the Mexican economy. According to official data, it contributes to more than 5% of the 

country's GDP, represents 30% of the public sector budgetary revenues and accounts 

for 15% of its total merchandise exports. 

Mexico has a unique governance model that regulates the energy sector. The federal 

government has the constitutional mandate of planning and conducting all the activities 

related to oil, gas and their derivatives. Petroleos Mexicanos (PEMEX) is the 

governmental entity under an administrative figure, known as a paraestatal, which is the 

entity responsible for carrying out all activities related to the exploration, exploitation and 

refinement of hydrocarbons in Mexico. The fact that the energy business in Mexico is 

conducted through the federal government generates a series of challenges because, 

as opposed to other international oil companies, PEMEX must balance its objectives 

between being efficient and playing its role in the national economy. However, the 

11 



current constitutional framework allows stakeholders and interest groups to influence 

strategic oil-sector decisions. (Camara de Diputdos del H. Congreso de la Union) 

The revenue transfers from PEMEX to the public sector have severely hampered its 

financial health. PEMEX has suffered fiscal losses since 1998. (SENER, 2008) The 

company's latest income statement shows total liabilities rose 264% from 2000 to 2011 

and now account for 108% of their total assets. (PEMEX, 2011) 

The precarious financial condition has resulted in insufficient investment in exploration 

and exploitation of hydrocarbons. Because of this, total and proven hydrocarbon 

reserves plunged 26% and 45% respectively from 2000 to 2011. Extraction of oil fell 

15% during this same period. Moreover, the scarcity of funds has prevented the 

construction of new oil refineries thus limiting Mexico's capacity to produce gasoline. 

Gasoline imports have double and account for 40% of the national consumption. 

(SENER) 

The hydrocarbons sector external balance is the result of the difference between the 

exports and imports of hydrocarbon products. The two most important components of 

the hydrocarbons external balance are crude oil exports and petroleum refined 

products. Crude oil accounts for the 88% of the total oil exports. Petroleum refined 

products such as gasoline represents 70% of the total imports. (BANXICO, 2011) 

The deterioration of oil production has limited the positive effects of oil price hikes. From 

2005 to 2011 oil prices more than doubled going from $42 to $99 dls per barrel. 

Nonetheless, the decline in production caused oil export volume to fall 26% limiting the 

increase in the value of oil exports to only 74%. The value of total crude oil exports went 

from $28,329 to $49,363 million dollars. 

Failure to increase refinement capacity is leading to an incrase of gasoline imports. 

From 2005 to 2011, the price and volume of gasoline imports rose 66% and 6 1 % 
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respectively. As a result, the value of gasoline imports increased 266% going from 

$4,915 to $18,021 million dollars. 

The combination of lower oil production and increasing gasoline imports is hurting the 

hydrocarbons external balance. In 2011 the hydrocarbons external balance reported 

$13,722 million dollars which is still less than the $15,495 million dollars registered in 

2005. A lesser net positive hydrocarbons external balance will ultimately result in less 

available money to either PEMEX or the public sector. 

Oil related revenues have historically accounted for around 30% of the total public 

sector revenue. This income depends on PEMEX direct contributions and the federal 

government's royalties to hydrocarbons, advantage on excessive yields, excise taxes 

and oil yields taxes. (Law of PEMEX, 2008) 

The variations in the peso/dollar exchange rate plays an important role in the public 

sector's budgetary income as most oil revenues are US dollar denominated. Fortunately 

for the public sector's budgetary income, since the Aztec currency began to trade in a 

flexible exchange rate regime in 1994, it has been constantly weakening against the 

greenback. From 2000 to 2011 the peso depreciated 32% going from an annual 

average of 9.46 to 12.44 pesos/dollar. This has somehow alleviated the negative effects 

the plunge in oil export volume has had in the overall oil-related revenues. 

Since 2005, oil-related revenues have grown only 17% in real terms despite oil prices 

have more than doubled. Furthermore, oil price variations can easily destabilize the 

public sector's budget. In 2009 the global economic downturn caused Mexican oil prices 

to plunge 32% going from an annual average of $85 to $57 usd/barrel. While non-oil-

related income grew 2.2% oil-related revenues dropped 21.3% in real terms causing the 

total public sector's budget to shrink by 6.5%. 

The delicate balance between funding PEMEX's exploration and exploitation needs and 

contributing to the public sector's budget has been a matter of concern not only to 
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f government officials but to international organisms. According to the Organization for 

Economic Co-operation and Development (OECD), Mexico faces a number of 

challenges that limit its capacity to achieve healthy and sustainable public finances in 

the long term. These include the country's high dependency on oil revenues, the need 

to improve the efficiency of public expenditure and strengthen fiscal sustainability and 

the need to improve expenditure accountability at the different government levels. 

These factors have an impact on the Mexican economy's growth potential. (OECD, 

2012) 

Government officials have tried to address these concerns with several attempts to 

enact major fiscal and energy reforms. Nonetheless, the political gridlock has blocked, 

delayed or watered down all major attempts. In October 28 t h 2008 an energy reform was 

approved after a heated debate between the federal government and the Legislative 

branch. Seven decrees were published in an attempt to modernize the regulatory 

framework of the Energy Sector by allowing private entities to participate in the energy 

business. Unfortunately, a political gridlock diluted the initiative beyond recognition and 

prevented a major reform from going through. In fact, in 2009 S&P lowered Mexico's 

foreign-currency debt rating to BBB, the second-lowest investment grade, from BBB+. 

The rating agency cited "...weakens in the Mexican government capacity to contain 

fiscal pressures from diminished oil production" as the main reason for the downgrade. 

(Bloomberg, 2009) 

The need to anticipate and create scenarios on Mexico's energy sector is evident, 

especially amid the vast amount of information available. Many attempts to reform the 

Mexico's energy sector's governance model have been made. Nonetheless, the 

political gridlock and scarcity of decision making dynamic models have complicated 

mayor transformations, especially considering the nationalism model that is still present 

among many Mexicans and politicians ever since the Mexican oil nationalization back in 

1938. New dynamic modeling tools capable of simplifying and creating scenarios based 

on hypothetical decision might be what policy makers need to take bolder decisions. 

Dynamic modeling tools can and should be used to introduce policy recommendations. 
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Meanwhile, PEMEX is doing what it can to improve its financial and operational 

conditions. In 2010, the parastatal introduced its investment portfolio for the period 

2010-2025. The portfolio includes a set of 80 projects divided in areas such as 

exploration, exploitation and infrastructure. (SENER, 2011) The information includes 

cost and impact of such projects. With the help of their internal foresight team, in 2011, 

the energy ministry published a comprehensive set of forecasts on hydrocarbon 

production and consumption. In addition to this, international organisms such as the 

Energy Information Administration (EIA) and the Organization of Petroleum Exporting 

Countries (OPEC) have also released forecasts on Mexico's future hydrocarbon 

capacity. 

The need to anticipate and create scenarios on Mexico's energy sector is evident 

especially amid the vast amount of information available. Many attempts to reform 

Mexico's energy sector's governance model have been made. Nonetheless, the 

political gridlock and scarcity of decision making dynamic models have complicated 

mayor transformations. New dynamic modeling tools capable of simplifying and creating 

scenarios based on hypothetical decision might be what policy makers need to take 

bolder decisions. Dynamic modeling tools can and should be used to introduce policy 

recommendations. 

Nonetheless identifying possible scenarios of the hydrocarbons external balance and 

the public sector's oil-related income might not be enough to create the correct 

incentives that lead stakeholders reach consensus. Therefore, it is important to analyze 

the influences, motivations, goals and strategies of the different stakeholders in order to 

identify the political gridlocks that might be preventing them from reaching consensus. 

1.2 Problem 
Mexican hydrocarbons external balance could soon yield a deficit. Oil production is slowly 

declining, gasoline imports are rising and oil prices are more volatile than ever. Mexico's 

current energy sector governance model has not been able to revert this trend. 

Furthermore, the political gridlock between the Executive and Legislative branches have 
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prevented the enacting of major reforms. Ceteris paribus a deficit in the hydrocarbons 

external balance could create a national budget crisis as oil-related income accounts for 

more than 30% of Mexico's public sector's income. 

1.3 Hypothesis 
The deterioration in Mexico's hydrocarbons external balance and Mexico's public 

sector's budgetary income will continue unless the current political gridlock is broken 

and bold energy and fiscal reforms are enacted. 

1.4 Research Objectives 
General Objective: Identify the factors and actors that could cause a deficit in Mexico's 

hydrocarbons external balance and a crisis in the public sector's budgetary income by 

2025 in order to identify the public policies that could maximize the energy sector's 

potential. 

Specific Objectives: 

1. Build a dynamic modeling tool capable of identifying the effects oil prices, oil 

production, and refinery capacity variations have on Mexico's hydrocarbons 

external balance and public sector's budgetary income. 

2. Build and analyze Mexico's hydrocarbons external balance and public sector's 

oil-related income 2012 - 2 0 2 5 scenarios. 

3. Identify four scenarios of Mexico's hydrocarbons external balance and the public 

sector's oil-related income that broaden the span of stakeholders thinking about 

different possibilities. 

4. Gauge the balance of power between actors involved in the Mexican energy 

governance model and study their convergences and divergences when faced 

with associated stakes and objectives. 

5. Identify the bureaucratic elements that could obstruct the construction of 

consensus between the Executive and Legislative branches that would allow 

meaningful reforms to the energy sector's governance model. 
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6. Identify the potentially viable public policies aimed at preventing a hydrocarbons 

sector external balance and public sector's budgetary income crisis by 2025 

using an Interactive Model of Policy Formation approach. 

7. Identify the political and bureaucratic gridlocks faced by reforms aimed at 

maximizing the hydrocarbons sector external balance and public sector's 

budgetary income and provide possible solutions to them. 

1.5 Research Scope and Limitations 

The study aims to portrait a broad view of the scenarios Mexico's hydrocarbons 

external-balance and the oil-related public budgetary income might face during 2012-

2025. Therefore, it intentionally simplifies the components that make up these two 

systems aiming to portrait general trends and not exact numbers. This allowed the 

construction of a dynamic modeling tool capable of portraying such results safeguarding 

accuracy through methodological tests. 

The Dynamic System model will not determine the optimal amount of investment in 

exploration, exploitation and refinement. The model aims to give insight in the effects 

different oil production and refinement capacity levels and oil price variations have on 

the hydrocarbons external balance and the public sector's oil-related income. 

The scope of the research does not include the analysis of the effects a hydrocarbons 

external balance deficit might have on PEMEX finances or economic variables such as 

growth, income, interest rates, exchange rates, liquidity and others. 

The Mexican energy scenarios presented in Chapter V are not necessarily the ones 

with the highest occurrence probability. There are more plausible scenarios that this 

research does not include. The idea behind the four scenarios discussed is to establish 

thinking about possible futures which can minimize surprises and broaden the span of 

stakeholders thinking about different possibilities. 
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MACTOR structural analysis results depend on the opinions of the expert group 

consulted and could be subjective. The outcome does not consider the effect of an actor 

changing its strategies or goals. The analysis considers the Legislative Branch as one 

actor even though it is made up by legislators from various political parties. 

The multiple potential outcomes of the Interactive Model of Policy Formation are the 

result of subjective input and interpretation. Nonetheless the intention of this exercise is 

to provide stakeholders with a framework that allows them to evaluate the success 

possibilities of future policy proposals given a complex political and ideological 

environment. 

This research will not signal a one public policy capable of helping Mexico avoid a crisis, 

safeguard its budgetary revenues and reach its economic potential. Rather, it will 

provide intelligence to identify the possible policy outcomes given the complex political 

and bureaucratic environment that prevails in Mexico. 

There are multiple methods that could have also been included in this research to 

further elaborate on the creation of scenarios. Game Theory or Smic-Prob Expert 

Cross-impact probabilities are couple of the available options. Nonetheless, this 

research aims to increase span of thinking regarding the plausible scenarios rather than 

define which scenario will most likely occur. 

The research will elaborate only the economic contribution the oil sector and specially 

Petroleos Mexicanos (PEMEX) has to the country. Nonetheless, it is important to point 

out that PEMEX is also an agent of social en environmental development. The actions 

carried out by Petroleos Mexicanos regarding social development are aimed to support 

the Oil Industry and collaborate with the improvement of life conditions of the population 

living in the oil States and Municipalities. PEMEX also actively participate in the 

preservation and compensation of the ecosystems associated to oil activity. 
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1.6 Audience 
The Mexican Energy Sector has a wide range of stakeholders. This thesis is designed to 

provide a set of tools that enables them to understand the implications decisions on the 

energy sector's governance model has on the future of Mexico's public finances. 

Furthermore it intends to identify the political and ideological gridlocks that might become 

obstacles in the decision making process. 

Energy sector's constituents may use this research to enhance the tools they use in 

future energy sector reform debates. Scenarios may be built based on the implications 

hypothetical policy reforms might have on oil production and refinement capacity. 

Academics are invited to enrich this research by enhancing the capability and usability 

on the dynamic system model. Much work is still to be done to fully exploit foresight as a 

tool for policy analysis. 

This research simplifies the complexity of the Mexican Energy Sector and its 

implications on the public sector's budgetary income. Therefore it will be useful for the 

general population that wants to understand the implications of the different policy 

options presented by politicians. 

1.7 Thesis Structure 
This thesis will provide an outlook of Mexico's hydrocarbons external balance and its 

impact in the public sector's budgetary income. It presents an analysis of the political 

and ideological elements that influence the stakeholders' decision making process. The 

research signals possible public policies that aim to prevent a crisis in the hydrocarbons 

external balance and public sector's oil-related income in 2025 taking into consideration 

the complex political and ideological environment. 

Chapter II presents the theoretical framework of the tools that were used in this 

research. This will include the relevance of Foresight as a tool to build scenarios and 

how System Dynamics was used to build a dynamic model capable of constructing 
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scenarios based in changes of key variables. The relevance of MACTOR structural 

analysis and how Essence of Decision models complement it to better understand the 

bureaucratic, political and ideological factors that influence the stakeholders' decision 

making process will be discussed. Finally the Merilee Grindle's Political Economy of 

Public Sector Reform Model will be introduced as a framework to consider the system's 

condition as an important factor in the viability of public policies. 

Chapter III guides the reader through the methodology used to build the dynamic model. 

It also includes the problem definition as well as the conceptualization, behavior and 

evaluation of the model. This section presents the baseline scenario that takes into 

consideration the current inertia of the system. 

Chapter IV uses the Peter Schwartz scenario methodology to introduce four possible 

scenarios for Mexico's hydrocarbons external balance and the public sector's 

budgetary income. It also discusses what the author considers to be the optimal 

scenario and some of the conditions needed to achieve it. 

Chapter V introduces MACTOR as a tool to identify relevant stakeholders in the 

Mexican energy governance model, recognize their stakes and objectives, distinguish 

their simple and valued positions incorporating the balance of power in order to spot 

convergences and divergences among actors. Furthermore, this chapter will also use 

Allison's Governmental Politics Model to analyze the policy decision making process in 

light of stakeholders' goals, interests, supports, power and channels of actions. 

Chapter VI presents M.Grindle's Interaction Model of Policy Formation as a tool to 

identify the conditions public policies aimed at preventing a hydrocarbons sector 

external balance and public sector's budgetary income crisis will face. The model 

includes elements influencing the setting of agenda and elaborates on the possible 

policy characteristics. Afterwards, it analyzes the areas of conflict among stakeholders 

in order to identify the resources requirements that can maximize potential outcomes of 

policies. 
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Finally Chapter VII presents the conclusions, the main contributions to knowledge, 

future work and final remarks of the research. 

Chapter II: Theoretical Framework 
This section will introduce the different methodologies used in this research and will 

show how they relate to the subject under study. 

2.1 Foresight 

The struggle to know and shape the future has been present throughout history. Three 

periods of time stand out in the evolution of foresight as a means to achieve this. 

(Miklos & Tello, 2007) 

2500 BC - 1700 AC was dominated by a mystic approach. Throughout 4,200 years 

oracles, wizards, soothsayers and horoscopes dominated the field. During this period of 

time, the oracles of Delfos and I Ching, the Mayan prophesies and the Utopia by Platon 

showed how humans looked towards the future in hand with the gods and with no other 

tool but their imagination. 

This approach changed during 1700 - 1950 as prophetic fiction, science fiction and the 

first scientific approaches began to emerge. In 1798 Thomas Malthus became widely 

known for his theories about population and its increase or decrease in response to 

various factors. In 1860 Jules Verne wrote about space, air, and underwater travel 

before air travel and practical submarines were invented, and before practical means of 

space travel had been devised. In 1887, Edward Bellamy published his Utopian novel, 

Looking Backward, where a rich man wakes up in the distant future of the year 2000 

and faces an Utopian socialist society. By 1900 Herbert Wells, William Ogburn and Alvin 

Toffler among others began to introduce foresight as a science and formal discipline 

that might help understand and shape the future. 
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Since 1940 systematic and participatory approaches to build the future have began to 

emerge. Foresight has become a serious, scientific and strategic matter that strongly 

influenced the survival of countries and companies. Henry H. Arnold, general of the US 

Air Force, became a strong advocate of developing studies that might help its 

government plan its future defense system. He is attributed to have built the first Think 

Tank. Through the next couple of years the foresight field grew exponentially. Michel 

Godet, Gaston Berger, Tomas Milkos are just a few of the researchers that are shaping 

the areas of influence of Foresight. In the last 20 years, Foresight has become a 

science that identifies possible futures and allows stakeholders to shape it by taking 

proactive actions in the present. Organizations such as the Roma Club and World 

Future Society are now creating interdisciplinary approaches to enrich Foresight. 

Foresight is a creative process which crafts conscience and reflection about today's 

context and provides articulation and convergence process that allows stakeholders to 

build a desirable future. It is important to point out that, unlike other approaches to the 

future, the path of foresight comes from the future to the present. 

Organizations will be better prepared to capitalize on the potential of the future and to 

reduce the risks and threats it may present if they manage to understand what changes 

and developments may define and shape the future, (DCU, 2011) Foresight 

encompasses a range of approaches that combine a set of tools and orientations that 

include: futures (forecasting, forward thinking, prospective), planning (strategic analysis, 

priority setting) and networking (participatory, dialogic). 

As foresight continues to evolve, the increasing need to capture the interdisciplinary 

knowledge generated in universities and research institutions around the world and 

relate it to the knowledge of risks and opportunities that might arise in the future 

becomes more evident. Foresight should aim to provide fully evidence-based policy 

advice to governments. 
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A growing amount foresight literature points towards the need for foresight to impact 

policy through actionable recommendations that fit with today's policy environment. 

(Calof & Smith, Critical success factors for goverment-led foresight, 2010). Foresight 

can play an important role in policy formation and implementation as it impacts 

stakeholders in different ways. Ladikas and Decker identified 21 benefits of foresight in 

areas such as raising knowledge, forming attitudes/opinions and initializing actions. 

(Ladikas & Decker, 2004) 

Calof and Smith complied fourteen recent case studies that show how foresight was 

used .as a tool to influence policy formation. The sectors under study ranged from 

oceans regional economy in North America, energy options and policies in the APEC 

region, governance readiness model in the UK, to public health in Russia. (Calof & 

Smith, 2012) 

The interaction between the energy sector and a national economy has been 

researched using foresight. Pourezzat et al. present a scenario planning of the Persian 

Gulf post-oil economy and propose three main policies to be undertaken by Arab 

countries. Their recommendations include investing the oil income in miscellaneous 

economic baskets in order to minimize the vulnerability and maximize the profits, 

transforming the one-product oil economy to a value added petrochemical economy 

and seeking new sources of income and wealth. (Pourezzat, Nejati, Attar, & 

Sharifmousavi, 2011) Furthermore, organizations such as the Energy Information 

Administration (ElA) in the United States, the Organization of the Petroleum Exporting 

Countries (OPEC) and even the Mexican Energy Ministry (SENER) are currently 

developing foresight studies on oil supply and demand. 

The present research will take advantage of existing work and contribute to existing 

knowledge by combining several foresight tools to create a dynamic model that allows 

stakeholder to identify the effects current decisions will have on the future of the 

Mexican hydrocarbons external balance and the public sector's budgetary income. This 

approach will allow the construction of scenarios. 
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Scenario planning offers a robust framework for developing more resilient policies when 

faced with uncontrollable and irreducible uncertainty. The scenarios presented in this 

research are therefore an account of plausible futures. Scenario planning consists of 

using a few contrasting scenarios to explore the uncertainty surrounding the future 

consequences of a decision. (Peterson, Bareme, & Carpenter, 2003) This recollection of 

different foresight tools will allow decision makers to take more informed and rational 

policy decisions. 

2.2 System Dynamics 

Complex dynamic problems arise in virtually all areas that are of relevance in the 

human, natural and economic realm. Efforts to understand complexity have been a 

constant throughout history. System Dynamics is based on the premise that the 

structure of any system is as important in the determination of its behavior as the 

individual components that make up the system. (Miklos & Tello, 2007) System 

Dynamics has a relatively short history but has drawn from other fields as diverse as 

Mechanical Engineering, Biology, and Social Sciences. 

In 1947 Norbert Wiener's book on cybernetics introduced the concept of system 

thinking as a scientific category. (Wiener, 1947) A system is a complete entity that 

consists of two or more parts, with relations to each other and to an environment. Every 

part has an effect on the totality. One must continually view the part and the whole 

system in context, as the parts influence the behavior of the total system. Therefore, a 

system is a whole which cannot be divided into independent parts. This might appears 

to be trivial but it is revolutionary in relation to mechanistic thinking. (Johanessen, 

Olaisen, & Olsen, 1999) With this in mind, System Dynamics focuses on the flow of 

feedback that occurs throughout the components of a system and the system behaviors 

that result from those flows. 

In 1950 Jay Forrester joined the MIT Sloan School of Management and began the first 

formal work on System Dynamics. Forrester showed how the employment instability in 
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General Electric (GE) was a result of the structure of the firm and not an external force 

such as the business cycle. To do so, he identified the stock-flow-feedback structure of 

GE plants. Stock-flow-feedback structure arises from the Principle of Accumulation. 

More precisely, this principle states that all dynamic behavior in the world occurs 

when flows accumulate in stocks. In terms of a metaphor, a stock can be thought of as 

a bathtub and a flow can be thought of as a faucet and pipe assembly that fills or drains 

the stock. (System Dinamics Society , 2012) Forrester published the first, and still 

classic, book in the field titled Industrial Dynamics in 1961. 

From the 1950s to the late 1960s, System Dynamics was applied almost exclusively to 

corporate/managerial problems. In 1970 Forrester was invited by the Club of Rome to 

develop the System Dynamics model of the world's socioeconomic system that would 

later be published in a book titled World Dynamics. (Forrester, 1971) 

Richard Bennett, Phyllis Fox and Alexander Pug moved the emerging field of System 

Dynamics from the hand simulation stage to the formal computer modeling stage. 

Software such as SIMPLE (Simulation of Industrial Management Problems with Lots of 

Equations) and DYNAMO (Dynamic Models) set the stage for Barry Richmond's 

STELLA/IThink modeling software which is widely used by researchers and is the 

platform in which the dynamic model of this research is built. (System Dinamics Society 

,2012) 

Contemporary System Dynamics is bringing together principles and concepts from 

Ontology, Philosophy of Science, Physics, Computer Science, Biology, Engineering, 

Geography, Sociology, Political Science, and Economics among others. Today, John 

David Sterman focuses on improving managerial decision making in complex systems; 

especially in corporate and economic systems. (Sterman, 2000) In other words, this 

System Dynamics becomes a complement to econometric models. The first gives the 

user the ability to build a future using a wide range of qualitative and quantitative 

variables and the latter uses a dominant quantitative approach. 
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In recent years, Dynamic Systems theory has been used to review and evaluate public 

policy options. Ghaffarzadegan Et Al, present strong arguments on why and how small 

System Dynamic models help policymakers. (Ghaffarzadegan, Lyneis, & Richardson, 

2009) 

£ Table 1. Small system dynamics models in public policy 
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Source: Navid Ghaffarzadegan, John Lyneis and George P. Richardson 

In 2010, scholars at Scuola Mattei developed a dynamic model to study the impact of 

alternative patterns of public expenditure on the well-being of a heterogeneous 

population in Italy. The analyses provided useful and tangible advices for policy makers 

who have to implement policies aimed at sustainable human development. (Canova, 
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Guilio, Migliavacca, & Vaglio, 2007) Other efforts have been made to construct models 

capable of representing the complexity of oil industry. Ali N. Mashayekhi (2001) used 

System Dynamics to present a dynamic hypothesis for oil price oscillations and the 

reactions of net exporting and importing countries. Greenman (1994) used a System 

Dynamics approach to capture the complicated lag structures that characterized the 

response of oil supply to price volatility. Samii & Pard (2010) simulated the interaction 

between global oil demand, real oil price, and world economy showing the responses of 

each factor to a variation of any of the other factors. 

In fact,, the System Dynamics Group at the Massachusetts Institute of Technology has 

conducted a series of projects aiming at energy modeling. A natural gas discovery and 

production model was one of the disaggregated, resource-specific, System Dynamics 

analyses conducted in support of the world modeling efforts. (Nail, 1972) Roger Naill 

based his model on the life cycle theory of oil and gas discovery and production put 

forth by petroleum geologist M. King Hubbert. In formulating his theory, Hubbert 

considered the amount of oil and gas in the United States as finite. As a result, 

according to Hubbert, the cumulative production of domestic oil and gas must be less 

than or equal to the ultimately recoverable amount of oil and gas in the United States. 

(Hubbert, 1950) Using System Dynamics, Richard C. Duncan (1996) combined Naill's 

and Hubbert's findings and applied them to Mexico's oil governance model. He 

concluded that a sharp decline in oil production in Mexico was imminent. 

This research will take advantage or existing knowledge and will use System Dynamics 

tools to simplify a complex problem that involves the Mexican oil industry as a whole 

and the public sector's budgetary income. The model will develop scenarios based on 

the premises of different public policy implementations. The results will yield important 

insight on what can policy makers expect in the future if Mexico's current energy sector 

governance model remains unchanged. 

The ability to simplify complexproblems is one of the characteristics System Dynamics 

embodies and is highly valuable to this research. The dynamic model will allow 
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stakeholders to fully comprehend the implications of the policy options currently on the 

table. It is not the intention of this methodology to portrait an exact picture of reality but 

to simplify the problem and allow them to easily modify the model assumptions to 

construct different scenarios. 

2.3 MACTOR and Essence of Decision Models 

Mathematical models of complex systems have limited utility when the future is also the 

result of the present decision of multiple actors. (Lorez, 1972) For some, the view of the 

future should not be focus only in forecasting, because the future cannot be foreseen, 

although it could, in a large extent, be built. (Franco, Canen, & Pizzolato, 2011) The 

actions aimed at building the future should therefore be focused on strategic 

interactions which according to Bennett and Tait (1993), occur when the actors don't 

have complete control over the future and should therefore consider the actions others 

might take. 

Thus it is important to recognize which actors have a stake and/or might influence the 

outcome of the desirable future. The term stakeholder identifies individuals that have 

something at risk. (Clarkson, 1995) In other words, stakeholder analysis is a term that 

refers to the action of analyzing the attitudes of stakeholders towards something, most 

frequently a project. It is frequently used during the preparation phase of a project to 

assess the attitudes, goals and strategies of the stakeholders regarding the potential 

changes. 

Michel Godet (2008) postulates that stakeholder analysis constitutes one of the crucial 

steps of prospective as it aims to resolve, or at least recognize, the conflicts among 

actors who are all pursuing their own interests. The interplay of these actors will 

certainly condition the evolution of the system under study. By emphasizing stakeholder 

participation during the future oriented vision development and policy making 

processes, Foresight can enhance the capabilities of stakeholders to tackle long-term 

issues. (Nugroho & Saritas, 2009) 

28 



John F. Nash created one of the first approaches to include this method in the analysis 

and prediction of outcomes. In the article "Non-Cooperative Games' (Nash, 1951), 

developed theoretical tools that allowed the analysis of a wider variety of strategic 

interaction models and presented a concept of balance that was not restricted to zero-

sum games. This concept, which became known as the "Nash Balance", states that "a 

combination of strategies is a Nash balance when each strategy is the best possible 

response to the strategies of other players, and this is true for all players" (Fiani, 2004) 

According to Holt and Roth (2004), the notion of Nash balance "has been modified, 

generalized and refined, but the basic analysis of balance has been placed at the 

beginning (and sometimes at trie end) of the analysis of strategic interactions, not only 

in economics but also in law, policies, and many other fields. 

In the early 1990s, a team led by Michel Godet developed the Matrix of Alliances and 

Conflicts: Tactics, Objectives and Recommendations (MACTOR) method. It aims to 

examine the correlation of forces between actors and to study their similarities and 

differences regarding a given number of challenges and associated goals in order to 

assist the implementation of alliances and reduction of conflicts. (Godet M. , 2000) The 

tools of Godet expanded the work of French philosopher Gaston Berger who in 1950 

emphasized the importance to considering interactions among actors to define and 

measure the probability of occurrence of different plausible scenarios. 

Godet's methodology begins by defining actors and then gathering intelligence about 

their goals and means of influence. He then defines the issues where there are 

agreements or disagreements in a matrix. This information allows researchers to 

visualize and map stakeholder influence. (Bourne & Walker, 2005) 

Martinez and Harto de Vera (2011) used this tool to show the positions different 

countries and international organisms had in the 2001- 2005 Venezuela conflict and 

negotiation period. Furthermore, Yamira et al (2008) showed the advantages of using 

MACTOR in local government policy decisions. 
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It is important to point out that MACTOR is a diagnostic tool that determines the viability 

of policies considering the current interests and means of influence of the system of 

actors. The methodology does not consider the future effects of the strategies actors 

may take and therefore should not be consider itself as a tool for creating scenarios. 

Nonetheless, MACTOR successfully identifies alliances in a defined time horizon under 

the condition that neither interests, means of influence and actors vary. (Osorio, 2008) 

Nonetheless, to successfully achieve the objectives of this research it is necessary to 

combine the MACTOR analysis results with a model that allows the creation of 

scenarios. 

In 1971, Graham T. Allison published the book "Essence of Decision: Explaining the 

Cuban Missile Crisis" and presented a breakthrough analysis of governmental decision

making process. Allison contended that political science was saturated with rational 

expectations theories from disciplines such as game theory. He believed that "rational" 

analysts must ignore a lot of facts in order to make the analysis fit their models. In 

response, he constructed three different ways (or "lenses") through which analysts can 

examine events: the "Rational Actor" model, the "Organizational Behavior" model, and 

the "Governmental Politics" model. (Allison, 1971) 

Allison incorporates the work of March and Simon (1958) by identifying the deficiencies 

of the classical model of government decision making analysis. With this, he develops a 

model that recognizes the role of attitudes, values, and goals in determining the 

behavior of government members. To build his Governmental Politics Model, Allison 

considers, among other things that: 1) A nation's actions are best understood as the 

result of politicking and negotiation by its top leaders. 2) Even if they share a goal, 

leaders differ in how to achieve it because of such factors as personal interests and 

background. 3) Even if a leader holds absolute power, the leader must gain a 

consensus with his underlings or risk having his order misunderstood or, in some cases, 

ignored.4) Leaders have different levels of power based on charisma, personality, skills 

of persuasion, and personal ties to decision-makers.5) If a leader is certain enough, 
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they will not seek input from their advisors, but rather, approval. Likewise, if a leader 

has already implicitly decided on a particular course of action, an advisor wishing to 

have influence must work within the framework of the decision the leader has already 

made. 6) If a leader fails to reach a consensus with his inner circle (or, at least, the 

appearance of a consensus), opponents may take advantage of these disagreements. 

Therefore, effective leaders must create a consensus. (Grahan & Zelikow, 1999) Beers 

et al (2003) argue the increasing need of policy makers to have information on linkages 

between policy problems and stakeholders. 

The present research will contribute to existing knowledge by using an interdisciplinary 

approach between Foresight and Public Policy. It will aim to show how today's energy 

sector's governance model might affect tomorrow's Mexico's hydrocarbons external 

balance and public sector's budgetary income. Furthermore, it will portrait the current 

stakeholder's power struggle and how it affects the viability of some public policies 

aimed at maximizing the energy sector's potential. 

MACTOR and Essence of Decision Models will contribute to the simplification and 

understanding of Mexico's energy sector and will give light to policymakers on what 

actions need to be taken in order to increase the possibilities of building the desirable 

future. 

2.4 Merilee Grindle s Political Economy of Public Sector Reform 

One must acknowledge that government decisions are needed to alter any of the 

elements and systems of Mexico's energy sector governance model and thus affect the 

hydrocarbons external balance and the public sector's budgetary income. Therefore the 

knowledge of how government policies may or may not influence the scenarios presented 

in this research is of the upmost relevance. 

A form of government has somehow directed human interaction since they began to 

group themselves into communities. According to the Oxford English Dictionary, 

government refers to the authority that rule and direct the affairs of a state or community 
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(OED Online, 2012). Throughout history many attempts have been made to define the 

objectives and best forms of governance of such leadership bodies. Nonetheless, the 

social science aiming to rationalize the decision making process of such groups is 

relatively recent. 

In 1887, Woodrow Wilson brought forward the need to study the actions of governments 

aiming to maximize their results. He believed the object of administrative study should 

discover, first, what government can properly and successfully do, and, secondly, show 

how it can do them with the utmost possible efficiency and at the least possible cost of 

either money or energy. (Woodrow, 1887) 

Simon Herbert pointed out that for almost every proposition made to the body of any 

administrative government, one can find an equally plausible and acceptable 

contradictory principle. Although the two principles of the pair will lead to exactly opposite 

organizational recommendations, there was nothing in the theory to indicate which one 

was the best option. (Simon, 1946) 

It was during the 1950s post-WWII European reconstruction efforts when governments 

incorporated.scientific approaches to efficiently allocate money and efforts. It was then 

that Public Policy Administration emerged as a social discipline. It soon became evident 

that a linear traditional scientific approach would not be enough to evaluate and decide 

which government actions were better as public sector's problems are interconnected. 

Furthermore, there are no social agreements on what is a desirable outcome, time for 

taking decisions is limited and so are available resources. In other words, policy decisions 

are complex problems that required specific frameworks. 

In fact, by 1971, H.Geroge Frederiskon was already raising the need to create a method 

to tangibly measure the quality of public administration policy and/or of demonstrating a 

correlation between those actions and the effects seen in the field. He also pointed out 

the importance of identifying which actors were influencing the public policy and called on 

analyzing four subjects: the problem, actors, policy results and communication of those 

results. 
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Nonetheless, identifying the needed policy reforms does not guarantee its 

implementation. Considering this, several public policy models have emerged. From 

Ostrom's Framework for Institutional Analysis, and David Easton's Black Box Model to 

Merilee Grindle's Political Economy of Public Sector Reform. For the purpose of this 

research we will focus on Grindle's Framework as it complements the foresight work and 

provides relevant guidelines that give light to reasons that may be hindering the approval 

of a new policies in Mexico's energy sector and the public sector's budgetary income. 

Grindle considers state capacity as an important factor in the enacting and implantation 

viability of policies. This implies a condition where the state is able to take any reform 

measure decisively. This state capacity is thus characterized by institutional, technical, 

administrative and political factors that place influence on actors, policy decision and 

implementation. (Grindle, 199,6). Furthermore, she considers policy characteristics, 

political context, policy perception, agenda setting, conflict areas and implementation 

resources as key elements to consider in any policy reform. It is important to evaluate 

these elements in the construction of policy recommendations and thus plausible 

scenarios. 

Monica Uribe (2007) used Grindle's Framework to evaluate and recommend social policy 

formulations for Latin American countries. Sarker (2006) presents an analysis of success 

and failure in new public management models in Singapore and Bangladesh. The 

methodology was also applied to analyze economic reforms in Central Europe during the 

1989-1996 period (Muller, 2002) and has even been used to evaluate the roll of the 

governments in the fight against global poverty (Cimadamore, Dean, & Siquiera, 2009). 

This research will use Merilee Grindle's Political Economy of Public Sector Reform to 

analyze the elements, factors and actors that might determine the success or failure of 

the public policy reforms that need to be implemented in order to achieve a desirable 

scenario. Its outcome will give light to stakeholders on the plausibility of their goals and 

desirable scenarios. Furthermore, this research will provide with precise policy 
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recommendations aiming to achieve a scenario that maximizes Mexico's hydrocarbon 

industry and secures the public sector's long term budgetary income. 
Chapter III: System Dynamics 

3.1 Problem Definition 

Statistics of the last twelve years signal a deterioration in the hydrocarbons external 

balance and the public sector's oil-related income might be imminent. See Figure 1 

Figure 1 . Problem timeline 

Hydrocarbons 
External Balance 
(million dls) 

Public Sector's 
Oil-related Income 

Proven Oil 
Reserves (volume) 

Oil Prodiction 
(volume) 

Oil Exports 
(volume) 

Gasoline Imports 
(volume) 

According to articles 27 and 28 of the Mexican Federal Constitution the federal 

government has complete control over all hydrocarbon exploration, exploitation and 

refinement revenues. Furthermore, every year PEMEX must submit its budget for 

government approval. (Law of PEMEX art.24, 2008) In other words, PEMEX fiscal 

burden determines how much of the company's income stays as part of the oil-related 

public sector's budgetary income and how much is returned to PEMEX. This ratio 
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determines how much will PEMEX invest in exploration, exploitation and refinement of 

hydrocarbons. Mexico's hydrocarbon production is first use to satisfy the national 

market demand. Any surplus is exported and deficits are imported. As shown by 

statistics, at the current level of investment, crude oil production, crude oil reserves and 

refinement capacity are either falling or not increasing fast enough to prevent a 

deterioration the in hydrocarbons volume balance. Even though hydrocarbons prices 

have been on the rise, the hydrocarbons external balance is deteriorating and 

represents a threat to PEMEX's income thus the whole system. The relationship is 

described in Figure 2. 

The need of a comprehensive reform in Mexico's energy sector has become more 

evident in recent years. Oil production has decreased dramatically since 2004 as the 

biggest oil well in Mexico began to dry up (see Graph 2). 
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Graph 1 . Mexico's oil production 
Million of oil barrels per day 

Source: SENER 

In addition to this, no new refineries have been built since 1979. Thus, increasing 

demand for hydrocarbon refined products has been satisfied with imports (see Graph 

2). 
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Graph 2. Mexico's gasoline production and imports 
Thousands of barrels per day 

Source: SENER 

Even though oil prices have more than quadrupled since 1990 going from $19 to $101 

usd/barrel, this decline in production and rise in gasoline imports has limited the 

improvement of the hydrocarbons sector external balance and the public sector's oil-

related income (see Graph 3). 
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Graph 3. A deterioration in the hydrocarbons external balance 
could offset the public sector's oil-related income 
Annual data 

The aim of this research is to evaluate the impact different oil production and refinement 

capacity levels would have on the hydrocarbons external balance and the public 

sector's oil-related income to identify public policies that could maximize the energy 

sector's potential. Thus, dynamic systems will be used to model the hydrocarbons 

external balance and the public sector's oil-related income. Because the peso/dollar 

exchange rate and international oil prices are elements out of the policy makers' control, 

the model will consider these two variables as exogenous. Figure 3 shows the elements 

under study. 
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Figure3. System unders tudy 

A national debate on a comprehensive energy sector reform began in 2008. President 

Felipe Calderon introduced a comprehensive set of reforms on the energy sector's 

governance model aiming to increase the company's capability of investing in 

exploration, exploitation and refinement using private investment to complement a 

larger budget. Nonetheless, discussions were rough: there was a takeover of Congress 

by some legislators, road closures and even some public confrontation. The end results 

were watered down decrees that modified some laws but in failed to produce important 

changes. New regulations were created but none of the old regulations were abolished. 
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The main advances were in the role the Energy Ministry will have in assessing and 

planning long term energy policies. Meanwhile PEMEX will continue with a heavy tax 

burden and won't be able to freely tap on private investment or technology in its 

hydrocarbons exploration, exploitations and refinement efforts. 

As a result of the increasing awareness of the need to stop the decline in oil production 

and increase Mexico's refinement capacity, in 2010, PEMEX introduced its investment 

portfolio for the period 2010-2025. The portfolio increases the parastatal's investment 

levels and aims to stop the decline in production and even increasing it by 2025. It 

considers all the implications of the latest energy sector reform and includes a set of 80 

projects divided in areas such as exploration, exploitation and infrastructure. (SENER, 

2011) Nonetheless, the portfolio has so far missed its goals in production and 

refinement. 

At this stage, the need to evaluate the implications of the current investment portfolio 

has been more than justified. It will be on the next stage of this research when the 

impact of different production and refinement levels will be evaluated. 

3.2 Conceptualization 
The structural design of the model is based on the following dynamic hypothesis: If oil 

production remains constant, the hydrocarbons external balance would soon yield a 

deficit and the public sector's oil-related income will begin to shrink. 

The research will consider two systems: 

A) Hydrocarbons External Balance: Refers to the result of the difference between 

the money brought in from the exports of hydrocarbon products and the money spent 

on imports. Hydrocarbons external balance includes nine products: crude oil, gasoline, 

diesel, turbosine, fuel oil, other oil refined products, LP gas, natural gas and 

petrochemicals. 
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B) Oil Related public sector's budgetary income: Refers to the public sector income that 

is somehow related to Mexico's hydrocarbons industry. There are two main sources of 

oil-related income: PEMEX revenue taxes and federal government hydrocarbons 

royalties. 

The conceptualization of the hydrocarbons external balance models consider an 

Overshoot and Collapse system behavior (see graph 4). At first, the system's behavior 

seems satisfactory as the stock of crude oil grows exponentially. Exponential growth, 

however, is not sustainable as oil reserves do not increase at the same rhythm. The 

increasing stock soon starts to cause the depletion the nonrenewable resource. The 

stock's growth slows down. Then, after some time, the declining resource causes the 

growth to stop completely. Because of the lack of the resource, the stock starts 

decreasing and quickly collapses. 
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Causal diagrams, will show the relationship between different variables. A positive sign 

means that there is a direct relationship between the variables: an increase in X causes 

an increase in Y. On the contrary, a negative signs signals there is reverse relationship 

between the variables: an increase in X causes a decrease in Y. The determination of the 

polarity of the relationship among variables is the most important input of the model. 

Feedback loops are identified by letters and not signs (+/-). The nomenclature is 

equivalent as a positive feedback is identified by a letter "R" which refers to a reinforcing 

loop, and a negative cycle is represented by the letter "B", which refers to a balancing 

loop. 

As previously mentioned, the hydrocarbons external balance is composed of nine 

different products that may be modeled using two types of causal diagrams. Figure 4 is a 

representation of the Crude Oil sub-system and Figure 5 portraits the relationship seen in 

the rest of the hydrocarbons external balance products. 
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Figure 5. Causal diagram forthe rest of the hydrocarbonsexternal balance products (oil refined products, gasoline, diesel, turbosine, fuel oil, LP gas, and 
natural gas), 

The conceptualization of the Oil Related public sector's budgetary income involves direct 

relationships between taxes, royalties, PEMEX income, expenses and investments. The 

mathematical assumptions used to build this model will be addressed in the next section 

and the description of each variable is found in Annex 1. 

3.2.1 Cycle Descriptions 

A) Crude oil causal diagram 

R1 (oil production cycle): The capacity of oil production is determined by the previous 

amount of oil available to sale and the rate of change in production which is determined 

by technical factors (level of investment). The greater the capacity of production the more 

oil production will be achieved and thus oil available to sell will increase. Nonetheless, this 

cycle is balanced by the rate of change in production which is considered an exogenous 

variable determined by the energy policy in place. The energy policy determines how 

much is invested in oil exploration and exploitation as well as the level of exploitable 

reserves at a given year. 

R2 (national oil demand): The National Refinery Oil Requirement is the amount of oil 

barrels the Refinery System in Mexico requires and is determined by the previous amount 

of oil domestic purchases and the national capacity of refinement that may increase or 

decrease depending on investment levels. The National Refinery Oil Requirement level 

determines the level of domestic oil demand thus the amount of oil domestic purchases. 
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The surplus of oil the result from the difference between the oil domestic purchases and 

the amount of oil available to sell. If the amount of oil available to sell is greater than the 

oil domestic purchases, the surplus will be exported and thus a the oil external balance 

will yield a positive result. The oil external balance is the result of the surplus of oil and its 

price at international markets. 

B) Causal Diagram for the rest of the hydrocarbons external balance products (gasoline, 

diesel, turbosine, fuel oil, other oil refined products, LP gas, natural gas and 

petrochemicals): 

R3 (gasoline produced in Mexico): The Capacity of Gasoline Production is determined by 

the previous level of gasoline available to sell, the effects fractional improvement in 

gasoline production and new capacity of gasoline may have. Fractional improvement is a 

result from improvements in existing refineries while capacity of gasoline may change if a 

new refinery is built. The capacity of gasoline production determines the gasoline 

production levels and thus the available gasoline to sale. 

R4 (gasoline needs) National Gasoline requirements are the result of the previous level of 

gasoline purchases and the effects of fractional increase of gasoline requirements. 

Fractional increases of gasoline requirements are the result of economic and 

demographic conditions. The national gasoline requirement determines the gasoline 

demand and thus the gasoline purchases. 

The Surplus of Gasoline is the result of the difference between the gasoline available to 

sell and the gasoline purchases. When gasoline purchases exceed the available 

gasoline to sell, the government must import the gasoline from the United States. This 

means the surplus in gasoline will be negative and when multiplied by the price of 

gasoline the gasoline external balance is determined. 

It is important to remember that the hydrocarbons external balance is the result of the 

sum of the external balance of all 9 hydrocarbon products. Furthermore, its impact on the 
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public sector's oil-related income will be explained by direct relationships that are 

detailed further in this research. 

3.3 Simulation Model Design 

The model includes the necessary elements to evaluate the effects a change in oil 

production, an increase in refinement capacity or a variations in oil prices have on the 

hydrocarbons external balance and the public sector's oil-related income. 

Figure 6 presents three submodels that exemplify the way the dynamic interaction among 

the all nine products of the hydrocarbons balance was modeled. Figure 7 introduces the 

mathematical relationships that were used to estimate the public sector's oil-related 

income and its elements taking into consideration the latest fiscal regime of PEMEX is 

detailed in the Federal Law of Duties (2011) and the Federal Revenue Law (2010). 
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3.3.1 Submodel 1 Crude Oil 
Elements in submodel 1 reflect the interaction of the crude oil subsystem. 

Oil production is determined by the capacity of production for a given year. The rate of 

change in oil production embodies the effects oil exploration and exploitation efforts 

have on the previous oil production level. This rate is the average annual percentage 

change rate in the capacity of production for the period under study. 

Oil production represents the average annual flow of thousands of barrels per day. 

PEMEX seeks to maximize its revenues, thus it sales all its oil production to either 

domestic or external markets. 
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On the other hand, oil demand is given by the national refinery oil requirements. Oil 

requirements may change each year as ongoing remodeling of existing refineries is 

needed to maintain and/or increase the refinery capacity. In addition to this, any 

decision to build a new refinery will also be reflected in the National Refinery Capacity 

as soon as the project is completed. Oil demand is measured by the average annual 

flow of thousands of barrels per day and must be satisfied as oil-refined production 

represents a matter of national security and is essential for the national economic 

activity. Thus, all the stock must be satisfied each year. 

The surplus of oil results from the difference between the amount of oil available to sell 

and oil domestic purchases. Today, Mexico's production exceeds its domestic needs so 

the surplus is then sold to foreign markets. 

In order to measure the oil external balance, the surplus or deficit must be multiplied by 

the price the of the Mexican oil mix in international markets. To determine this price in 

the future, forecasts of the West Texas Intermediate oil prices must be multiplied by the 

historic Mexican oil/WTI price ratio. Prices are measured in usd/barrel. The result needs 

to be multiplied by 365, as the surplus of oil is measured in annual flow of thousands of 

barrels per day, and divided by 1000 in order to get the oil external balance in millions of 

dollars. 

3.3.2 Submodel 2 Gasoline 
Elements in submodel 2 reflect the interaction of the gasoline oil subsystem and its 

structure was used to model natural gas, LP gas, Diesel, Fuel oil and Turbosine 

subsystems. 

Gasoline production is determined by the capacity of production of gasoline for a given 

year. The fractional improvement in gasoline embodies the effect investment in 

reconfiguration of existing refineries have on the previous production of gasoline level. 

This rate is the annual percentage change rate in the capacity of production for the 

period under study considering PEMEX investment portfolio for 2010-2025. In addition 
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to this, the capacity of production of gasoline may also be increased if a new refinery is 

built. The added capacity is determined by setting the number of new refineries to build 

as well as the year in which they will start to operate. 

Gasoline production represents the average annual flow of thousands of barrels per 

day. PEMEX seeks to maximize its revenues, thus it sales all its gasoline production to 

either domestic or foreign markets. 

On the other hand gasoline demand is given by the national gasoline requirement. 

Gasoline requirements may change each year depending on the fractional increase of 

gasoline which embodies the effects economic and demographic variables have on 

gasoline demand. Fractional increase of gasoline rate is the annual percentage change 

in gasoline requirements for the period under study considering the Energy Ministry 

(SENER) demand forecast. Gasoline demand is measured by the average annual flow 

of thousands of barrels per day and must be satisfied as gasoline is essential for the 

national economic activity. Because of this, all the stock must satisfied by either 

domestic production or imports. 

The surplus of gasoline results from the difference between the amount of gasoline 

available to sell and the gasoline purchases. Today, Mexico's production falls short of 

its domestic needs so the deficit is then covered by importing gasoline from the United 

States. 

In order to measure the gasoline external balance, the surplus or deficit must be 

multiplied by the price the US gasoline prices. To determine this price in the future, 

forecasts of the West Texas Intermediate oil prices must be multiplied by the historic 

gasoline/WTI price ratio. Prices are measured in usd/barrel. The result needs to be 

multiplied by 365, as the surplus of gasoline is measured in annual flow of thousands of 

barrels per day, and divided by 1000 in order to get the oil external balance in millions of 

dollars. 

49 



3.3.3 Submodel 3 Hydrocarbons External Balance 
Elements in submodel 3 reflect how the hydrocarbons external balance is modeled. 

The hydrocarbons external balance is the result of the sum of the external balance of 

nine products: crude oil, gasoline, diesel, turbosine, fuel oil, LP gas, natural gas, other 

oil refined products and petrochemicals. Submodels were built for all products with 

exception of other refined products and petrochemicals as there were no solid forecasts 

on production, prices and demand available. Therefore mathematical assumptions were 

considered and will be detailed in the further in the research. 

3.3.4 Submodel 4 Hydrocarbon Royalties 
Hydrocarbon royalties consist on the duties PEMEX and its subsidiaries pay the federal 

government as a result of the exploitation of hydrocarbons. 

The oil production and the Mexican oil price for a given year will result in the annual 

value of oil production. The natural gas production and its price for a given year will 

result in the annual value of gas production. The summation of these two elements 

multiplied by a given peso/dollar exchange rate yields the annual value of extracted 

hydrocarbons in dollars. Exchange rate forecast for the period under study were 

provided by Harbor intelligence, a research company based in Mexico. Seven different 

taxes result from a direct ratio between the annual value of extracted hydrocarbons and 

a specific tax level applied to it. The historic tax and royalties ratios were determined 

using a regression analysis that yield a ratio that was then tested on historic data in 

order to guarantee a certain degree of accuracy. 

3.3.5 Submodel 5 Federal Hydrocarbon Royalties 
The federal government hydrocarbon royalties results from the sum of royalties to 

hydrocarbons, oil yield taxes and excise taxes (IEPS). While hydrocarbons, oil yield 

taxes and IEPS Fraction II were determined using a historic ratio of the value of 

50 



extracted hydrocarbons, IEPS Fraction I was forecasted by Harbor intelligence. IEPS 

Fraction I represent the subsidy the government needs to pay for gasoline imports as 

international prices are higher than the price that same gasoline is sold in Mexico. The 

forecast took into consideration the monthly controlled price hikes in gasoline prices as 

well as international gasoline prices, consumption and import forecasts included in this 

model. 

3.3.6 Submodel 6 PEMEX Taxes 

Petroleos Mexicanos (PEMEX) and the subsidiary entities are exempt from Mexican 

corporate income tax; however, some of its subsidiary companies are Mexican 

corporations and are subject to the tax regime applicable to all other Mexican 

corporations. The purpose of the model is to simplify a rather complex system. Thus, in 

order to achieve the objectives a set of straightforward mathematical approach was 

used. PEMEX approximated income was constructed by adding the annual value of oil 

and gas production. This sum is then subtracted by the expenses and investments of 

the company in order to obtain PEMEX taxable income. Expenses of the company were 

forecasted using a regression equation that reflects the trend and cycle of the 

company's expenditure. Investment levels were approximated using PEMES 2010-2025 

investment portfolio. In order to obtain PEMEX revenue taxes, PEMEX Taxable income 

is multiplied by the current fiscal burden which was calculated using the historic ratio 

and considering that it won't change in the future. This assumption was tested using 

historic data in order to guarantee a certain degree of accuracy. 

3.3.7 Submodel 7 Public Sector's Oil Related Income 
The public sector's oil-related income is the sum of PEMEX revenue taxes and the 

federal government hydrocarbons royalties. One of the objectives of the model is to 

forecast this variable. Thus, it is important to analyze the public sector's oil-related 

income in nominal and real terms. In order to obtain the public sector's oil-related 

income in 2010 pesos the model multiplies considers a 3.5% annual inflation rate for the 

period under study. 
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3.4. Assumptions of the Mathematical Model 
Much of the models assumptions consider the elements provided by the Energy Ministry 

in its Crude Oil, Natural Gas and Oil Refined Products 2010-2025 Foresight reports. 

- The rate of change in oil production and the fractional improvement of all oil 

refined products consider the effects PEMEX 2010-2025 investment portfolio will 

have in the exploitation of crude oil. 

- The National Refinery Capacity considers the reconfiguration of current refineries 

and the construction of the Tula refinery in 2016. 

- Fractional increases in oil refined products are taken from the Energy Ministry 

estimates. 

- West Texas Intermediate oil and Henry Hub gas prices forecasts were collected 

from the Energy Information Administration's 2012 Annual Energy Outlook 

Report. 

- The historic price ratios of hydrocarbons were the result of a 5 year moving 

average of the ratio between the WTI oil annual and its respective average 

annual price. 

- The petrochemical and other oil refined products external balances were not 

included in detail as no information on prospective demand, prices and 

production was available. Their external balance was forecasted using a 

regression model using available historic data. 

- The peso/dollar exchange rate forecast was performed using a conservative 

approach of a 2% annual weakening of the peso which is slightly lower than the 

previous 10 year average. 

- Historic hydrocarbon taxes and royalties were calculated using the historic 

average relationship between the real data and the annual value of extracted 

hydrocarbons. The average ratio was then applied to available historic data and 

revised to maximize the accuracy effects. 

- Excise Tax IEPS Fraction was forecasted taking into consideration the current 

government's domestic gasoline price policy of monthly controlled increases. It 
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also took into account level of gasoline imports and the ElA's latest gasoline 

price forecasts. This information allowed the calculation of the subsidy for the 

period under study. 

- PEMEX Expenses level was forecasted using a regression model that took into 

account the trend and cycle of the variable. 

- PEMEX investment levels were forecasted considering 2010-2025 investment 

portfolio that will increase investment level to an average of 350,000 million 

pesos each year for the period under study. 

- The current fiscal burden of PEMEX was calculated using the historic average 

relationship between PEMEX Revenue taxes and the PEMEX taxable income of 

the model. The average ratio was then applied to available historic data and 

revised to maximize the accuracy effects. 

- The model does not consider the effects a hydrocarbons external balance would 

have on PEMEX finances or any economic variables such as growth, income, 

exchange rates, among others. 

- The inflation rate considered in to calculate the public sector's oil-related income 

was forecasted considering a 3.5% annual average inflation rate for the period 

under study. 

- All other variable assumptions were taken from the Energy Ministry 

3.5 Behavior of the Model 

The model that results from the dynamic system process is made up of relatively simple 

relations. The analysis will focus in the key variables that give us light on the state of the 

system. The baseline scenario under which the model was ran includes the assumptions 

the Energy Ministry considers in its latest Foresight report but assumes oil production will 

stabilize rather than grow at an average 2% annual rate as estimated by government 

officials. This decision was taken after considering that oil output in 2010 and 2011 fell 

short of the government's estimates and oil production has fallen at an average annual 

rate of 4% since 2005. 
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3.5.1 Clarification of Graphs and Tables Generated by the Simulator 

It is important to clarify the elements that will be presented in the simulation's graph and 

table outputs. 

Graphs: All the x-axis stand for the time horizon under which the simulation was ran. This 

research was done using years as the time unit. Axis Y shows the behavior of the 

variables that, because of their relevance, were included in this section. Each graph has 

its own scale. For example: Graph 5 shows the result of the oil external balance. The 

units are millions of dollars in nominal terms and the axis limits have been set on $0 and 

$60,000 million usd to enhance the interpretation of the results. 

Tables: The tables present in the first column the time units considered for the simulation 

while the rest of the columns contain the variables that wish to be monitored. Therefore 

every row will show the each variable's level for a given year. The units are given as 

following: production, demand and surplus of every hydrocarbon products are given in 

thousand oil barrels, hydrocarbon prices are given in usd per barrel and all external 

balances are given in million usd. 

3.5.2 Analysis of Oil Production 
In 1971 Mexico discovered Cantarell oil complex which is one of the largest oil fields in 

the world. Because of this discovery, oil production grew exponentially and Mexico 

became a net exporter of oil. Cantarell once accounted for over two thirds of all Mexican 

oil production. Since 2005 oil production in Cantarell oil complex has began to decline 

and hurt the overall Mexican oil production. 

Oil production represents a strategic variable to the energy and public finance sectors as 

it is the main input for oil refined products and accounts for nearly 90% of the all 

hydrocarbon exports. Therefore it is of the upmost importance to identify its future 

behavior considering that domestic demand for oil will increase in 2016 when the 

construction of the new refiner y in Tula is completed. 
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Table 2 and Graph 5 show how under the baseline scenario the government manages to 

prevent oil production from further declines and stabilizes it in around 2,570 thousand 

barrels per day. As domestic oil demand increases by around 250 thousand barrels after 

the Tula Refinery construction is completed, the surplus of oil volume falls. Nonetheless, 

when assuming that oil prices will continue to modestly rise, the oil external balance 

measured in millions of dollars actually remains without significant changes. 
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Source: Histor ic da ta f r o m Banxico 

3.5.3 Analysis of Gasoline Production and Demand 
Mexico hasn't build new refineries since 1979. Therefore improvements in the capacity 

of refinement have been the result of reconfiguration programs in any of the current 6 

refineries. Import of gasoline has risen considerably in the past couple of years. In 2011 

48% of the gasoline consumed in Mexico was bought from the United States. 

To understand the severity of this matter, one must consider that the cost of a barrel of 

gasoline is higher than the price at which we export Mexican oil barrels. In addition to 

this, prices of gasoline and diesel are subsidy by the government. In 2011 the gasoline 

subsidy reached more than 150,000 million pesos, which was equivalent to more than 

half of that year's PEMEX annual investment budget. 
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In 2011 PEMEX began the construction of a new refinery in Tula, Hildalgo. It is 

expected to start operations sometime between 2015 and 2016 adding about 250 

thousand barrels of oil each day to the country's current refinery capacity. 

Table 3 and Graph 6 show how even though refinement capacity increases in 2015, the 

volume of imports continues to rise and almost doubles by 2025. Furthermore, when 

assuming that oil prices continue to modestly rise, the gasoline external balance deficit 

more than doubles during the period under study. 
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Source: Historic data from Banxico 

3.5.4 Analysis of the Hydrocarbon External Balance 
The hydrocarbons external balance yields the difference between the amount of money 

received and paid for exports and imports of hydrocarbon products respectively. A 

surplus in the balance means that the inflow of dollars is greater than the outflow. It is not 

the intention of this research to discuss the effects a hydrocarbons external balance 

deficit has in the economy but it is important to point out that a deficit could cause 

exchange rate crisis, liquidity problems, among other economic externalities. 

Furthermore, a deficit in the hydrocarbons external balance would definitely damage 

PEMEX's finances. 

The analysis of Table 4 and Graph 7 shows that the oil external balance will be slowly 

offset by a rising deficit in oil refined products. The model yields that the deterioration of 

the hydrocarbons external balance will most likely continue and may even yield a deficit 

by 2021. 
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3.5.5 Analysis of the Public Sector's Oil-Related Income 
Oil-related revenues accounts for more than 30% of the public sectors income. Even 

though oil production and export volume has been decreasing since 2005, oil prices have 
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more than balanced the revenue equation. From 2000 to 2011, the public sector's oil-

related income has increased in nominal terms at an annual average rate of 13%. The 

model output is shown in Table 5 and reveals that if oil production manages to stabilize 

public sector's oil-related income will continue to grow in nominal terms but at an annual 

average rate of 6% throughout the period under study. 

Graph 8 presents the model's public sector's oil-related income forecast in 2010 real 

terms and shows how it would continue to increase during the next years but at a slower 

pace than in the previous decade (2.8% vs. 7.3%). 
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Source: Histor ic datg f r o m SHCP 

3.5.6 Summary of Model Behavior 

The dynamic hypothesis of the model stated that even if the government managed to halt 

the drop in oil production and kept it constant, the hydrocarbons external balance would 

soon yield a deficit and the public sector's oil-related income will begin to shrink. The 

results of the model shows that in fact the hydrocarbons external balance would yield a 

deficit in 2021. This mainly as a result of increasing oil refined products. Nonetheless, the 

public sector's oil-related income would not plunged. On the contrary, it would continue to 

increase in nominal and real terms although at a slower rate than in the past. This could 

be explained by the fact that oil-related taxes and royalties are applied to the value of 

hydrocarbons extractions and a stable oil output and rising oil prices means a higher 

taxable base. 

The results of the model give light to important information that will be useful to 

understand the position different stakeholder have and will take in the future. The scope 

of this research does not intend to determine the impact a deficit in the hydrocarbons 
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external balance would have, but it does raise the awareness of the issue. Throughout 

the rest of this research, the information that results from this model will contribute to 

understand the relevant actors their objectives and strategies around the issue of 

Mexico's Energy Sector. 

3.6 Model Evaluation 
The model was run for the 2000 - 2011 period in order to compare its results to historic 

data. When calculating the data, real historic production and demand levels for all 

hydrocarbon products were included. Hydrocarbon prices were estimated using real 

historic WTI oil prices multiplied by the respective historic price ratio used in the forecast 

model. Similarly, all hydrocarbons related taxes and royalties, as well as PEMEX 

revenue were estimated using the same assumptions than for the forecast period. 

As the model is intended to portrait general trends and not exact numbers the aim of this 

evaluation test was to guarantee that the results indeed reflected the general trend of the 

hydrocarbons external balance and the public sector's oil-related income. Figure 8 

includes a set of graphs that compares the real historic hydrocarbons products external 

balance with the output of the model. In a similar approach, Figure 9 presents a set of 

graphs that compares all real oil-related royalties and taxes with the model's output. It is 

evident that the results of the model are indeed a good approximation for the general 

trend of both systems under study. 
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In total, six tests were performed to the model. 

1) Scope of the system frontier under study allowed the clarification of the purpose of the 

model and clearly identified the elements that needed to be included. As a result of this 

test, only oil prices and peso/dollar exchange rate where treated as exogenous variables. 

Furthermore the time horizon of the model was defined taking into consideration PEMEX 

2010-2025 investment portfolio. 

2) Structure analysis: revealed that the model was consistent with its objective of 

evaluating the impact different oil production and refinement capacity levels as well as 

variations in oil prices would have on the hydrocarbons external balance and the public 

sector's oil-related income. The tests proved that the behavior of the model was 

consistent with the real phenomenon despite the problem was simplified. 

3) Dimensional consistency: showed that unit of measure within the model were 

consistent and all the converters used made sense and represented a real interaction. 

4) Parameters checkup: As the intention of the model is to portrait general trends and 

not specific numbers a graphical test was performed on all subsystems. Figure 8 and 

Figure 9 discussed earlier show the results of this test. 

5) Integration Error: proved that the integration method used generated a consistent 

model capable of reproducing the phenomenon of the hydrocarbons external balance and 

the public sector's oil-related income. This was done by considerably reducing the time 

step used to run the models and verifying the results were similar to the original results. 

6) Sensitivity Tests were performed on crude oil production, refinement capacity, oil 

prices and peso/dollar exchange rate. The tests consisted in modifying their initial values 

in order to evaluate how the state of the system changed in accordance. Three variables 

were used for these tests: Rate of change in oil production ranged from -4.0% to +4.0%; 

New capacity of refinement ranged from 0 to 4 new refineries; and oil prices input was 
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obtain from the Energy Information Administration's scenario forecasts where the low, 

baseline and high oil prices scenarios where introduced into the model. 

3.7 Model Analysis and Uses 
The model was designed to be a dynamic modeling tool capable of identifying the effects 

oil prices, oil production and refinery capacity variations have on Mexico's hydrocarbons 

external balance and public sector's budgetary income. Furthermore, its results can be 

used to identify scenarios of Mexico's hydrocarbons external balance that broaden the 

span of stakeholders thinking about different possibilities. 

There are many variables in the system that could modify either the hydrocarbons 

external balance or the public sector's oil-related income but four variables were clarified 

as sensitive to the model of because their relevance and impact to the systems under 

study. The tests performed on the model reveled their structural relevance and the values 

used in those tests were selected according to the range of forecasts on peso/dollar 

exchange rates, oil production, refinement capacity and oil prices from organisms such as 

the Energy Information Administration (EIA), the Organization of the Petroleum Exporting 

Countries (OPEC), the Economist Intelligence Unit (EIU) and Harbor intelligence. 

Exogenous Variables 
1) Peso/dollar exchange rate has a strong impact in PEMEX revenues and in the 

government's income as exports of hydrocarbon products are quoted in US dollars. All 

else constant, a weaker peso increases PEMEX and the public sector's income. 

2) Oil prices play a pivotal role as they exacerbate the effect of volume variations in oil 

and refined product. Over the past years the hikes of oil have more than compensated 

the decline in oil production and exports. Nonetheless, price swings may have serious 

effects in the system. In 2009 the global economic downturn caused Mexican oil prices 

to plunge 32% going from an .annual average of $85 to $57 usd/barrel. While non-oil-

related income grew 2.2% oil-related revenues dropped 21.3% in real terms causing the 

total public sector's budget to shrink by 6.5%. 
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Endogenous Variables 
1 0/7 production is the most significant variable of the system because it accounts for the 

88% of the total oil exports and it is the most important input for the production of 

refined hydrocarbon products such as gasoline. All else constant, a fall in oil production 

deteriorates the hydrocarbons external balance and would result in less income flow for 

PEMEX and the public sector. 

2) Refinery Capacity determines the volume of refined products produced in the country. 

The most important refined products are gasoline, diesel, turbosine, fuel oil and LP gas. 

The demand for oil refined products will continue to increase in the future. If capacity does 

not increase at least at the same rate as demand, imports will continue to rise and could 

offset the hydrocarbons sector balance. Furthermore, considering that refined product 

prices are higher than Mexican oil export prices, this would mean a financial loss for 

PEMEX and potentially for the federal government because, as of today, an important 

percentage of refined products prices are subsidized. 

The model was run with different values for the four variables. The results showed that 

the system is indeed sensitive to changes in these variables. The research also 

concluded that the system is most sensitive to changes in oil production and oil prices. 

Thus, this research will use these two variables to construct plausible scenarios for the 

hydrocarbons external balance and the public sector's oil-related income. 
Chapter V: Scenarios 
All scenario building techniques have a common starting point: the clarification of the 

system in terms of the elements that make it up, their relationships and the exogenous 

and endogenous variables that may alter its future. (Perez, 2009) The System Dynamic 

approach used during this research allowed to identify the key variables that influence the 

system. Jerome C. Gleen refers to a scenario as story with plausible cause and effect 

links that connects a future condition with the present, while illustrating key decisions, 

events, and consequences throughout the narrative. Scenarios should be sufficiently vivid 
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so that one can clearly see and comprehend the problems, challenges, and opportunities 

that such an environment would present. 

Scenarios presented in this research are intended to be used in policy analysis. 

Therefore, scenarios are not intended to be a prediction or specific forecast per se; rather, 

a plausible description of what might occur and how that could emerge from the present. 

Peter Schwartz methodology (Schwartz, 1996) will be applied in order to identify four 

scenarios of Mexico's hydrocarbons external balance and the public sector's oil-related 

income that broadens the span, of stakeholders thinking about different possibilities of the 

future. Scenarios result from the interaction of two axes: 

Horizontal: Oil production. This axis refers to the average annual rate of change in oil 

production during the period under study. Values range from 4.0% to -4.0%. 

Vertical: Oil prices. This axis refers to the West Texas Intermediate oil price given in 

usd/barrel. Values vary according to the high and low oil price scenarios forecast 

presented in the 2012 ElA's Annual Energy Outlook. 

The quadrants that result from the combination of the two axes are identified by the 

condition of the hydrocarbons external balance and the public sector's oil-related income 

have as a result of the state of key variables in 2025. Figure 10. 
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5.1 Stall Scenario (low oil prices - high oil production) 
From 2005 to 2011 oil production declined 26% but oil prices rose 132%. This prevented 

the hydrocarbons external balance and specially the public sector oil-related revenue 

from falling. Fortunately, the government got the message: Something needed to be done 

to revert the falling oil production before oil prices suddenly halted their hike. 

The 2008 mild energy reform was followed by stronger and deceive efforts to improve 

PEMEX's ability to invest in oil production. The political gridlock was unlocked and the 

Legislative branch approved meaningful reforms that increased PEMEX funding. The new 

legal framework allowed the parastatal to cap on the potential of deep water oil wells and 

oil production was not only stabilized but increased at an annual average rate of 4% 
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throughout the next 14 years. By 2025 oil production reached an annual average of 4,460 

thousand barrels per day which represented a 75% increase from its 2011 level. 

Nonetheless, oil prices did halttheir hike. Oil prices fell 40% going from $99 usd/barrel in 

2011 to $60 usd/barrel in 2025. The low oil price scenario of the Energy Information 

Administration (EIA) became a reality as the global economy fell into a recession. 

The combination of higher oil production and low oil prices yielded mixed results. The oil 

external volume balance grew but lower prices offset it. Even though the country 

continued to import more than 40% of its gasoline, because of lower oil prices, the value 

of its external balance grew marginally. As a result of the combination of these two 

factors, the hydrocarbons external balance remained positive throughout the next 14 

years, but averaged a $14,500 usd balance which is marginally higher than the $13,772 

usd registered in 2011. 

The public sector's oil-related income continued to increase but at a slower pace. 

Nominal oH-related income went from increasing at an average rate of 13% in 2000-2011 

to 4% during 2012-2025. Following this trend, oil-related income measured in 2010 pesos 

also slowed its expansion going from 7% annual average rise in 2000-2011 period to a 

1.1% annual rise during 2012-2025. This means that the government was not able to 

modify PEMEX's tax burden without hurting its own income. In addition to this, the ability 

of the government to considerably rise their oil-related income and use it as a means to 

ignite accelerated economic growth was limited by the lower oil prices. In summary, 

Mexico's ability to plan the future allowed oil production to rise, but oil prices prevented 

the government from taking full advantage of its benefits. Table 6 and Graph 11 

summarize the results. 
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5.2 Growth Scenario (high oil prices - high oil production) 
Mexico embodies a success story which portraits what happens when political will, long-

term planning and luck combines together. The multiple calls for action from international 

organisms such as the OECD and rating agencies like S&P echoed in Mexico's 

politicians minds. Ideological differences were placed aside and the government's 

Executive and Legislative branches worked together to place PEMEX as an engine of the 

country's economic growth while improving PEMEX's ability to deliver results. 

The 2008 mild energy reform was followed an unprecedented energy reform that 

increased PEMEX funding. The new legal framework allowed the parastatal to cap on the 

potential of deep water oil zones and oil production was not only stabilized but increased 

at an annual average rate of 4% throughout the next 14 years. By 2025 oil production 

reached an annual average of 4,460 thousand barrels per day which represented a 75% 

increase from its 2011 level. 

Coupled with this, oil prices continued to rally. Oil prices rose 78% going from $99 

usd/barrel in 2011 to $193 usd/barrel in 2025. The high oil price scenario of the Energy 

Information Administration became a reality as geopolitical tensions in the Middle East 

escalated and the global economy continued its recovery after the 2008-2009 global 

financial crisis. 

The combination of higher oil production and high oil prices yielded extraordinary results. 

The oil external volume balance grew and higher oil prices exacerbated it. Oil external 

balance more than compensated the effect rising gasoline imports had on the 

hydrocarbon balance. The hydrocarbons external balance not only remained positive 

throughout the next 14 years averaging $74,800 million usd which is considerably higher 

than the $13,772 usd registered in 2011. 

The public sector's oil-related income harvested great dividends. Nominal oil-related 

income kept growing at an average rate of 13% during 2012-2025. Oil-related income 

measured in 2010 pesos almost doubled its 2000-2011 period annual average growth 
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rate of 7%. During 2012-2025 oil-related income measured in 2010 pesos grew at an 

average annual rate of 10%. This meant that the government had enough budget to not 

only loosen PEMEX's tax burden without hurting its own income also increasing public 

spending considerably. The oil -industry became a pillar in Mexico's economic growth via 

public investment. In summary, Mexico's ability to plan the future allowed oil production to 

rise, and higher oil prices contributed to improve the hydrocarbons external balance and 

increase oil-related income even more. Table 7 and Graph 12 summarize the results. 
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5.3 Crisis Scenario (low oil prices - low oil production) 
Chronicles of a forth told death might be a good title for a book describing what happened 

to Mexico. A 26% oil production decline from 2005 to 2011 was not evidence enough to 

push Mexico into enacting changes in its energy governance model. To worsen the 

matter, the element that had been compensating PEMEX's poor results vanished as oil 

prices halted their rise. 

The 2008 mild energy reform was not enough to revert a oil production declines. Deep 

water oil zones proved to be harder to drill than originally though and PEMEX was not 

able to develop the needed technology to gain access to it. Even though foreign oil 

companies had the resources to find and drill on deep water oil zones, the prevailing legal 

framework prevented them from working with PEMEX. The political gridlock remained a 

constant as no political party gained the majority in congress and headed the government 

Executive branch at the same time. This condition coupled with ideological barriers and 

lack of political will prevented meaningful reforms that would have increased PEMEX 

funding considerably to be enacted. Oil production continued to fall and average an 
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annual average drop of 4% throughout the next 14 years. By 2025 oil production fell at to 

annual average of 1,454 thousand barrels per day which represented a 43% drop from its 

2011 level. 

At the same time, the rally in oil prices ended and began to fall. Oil prices fell 40% going 

from $99 usd/barrel in 2011 to $60 usd/barrel in 2025. The low oil price scenario of the 

Energy Information Administration (EIA) became a reality as the global economy fell into 

a recession. 

The combination of lower oil production and low oil prices yielded a catastrophe. The oil 

external volume fell considerably and forced Mexico to become a net importer of oil in 

2024. The country continued to import more than 40% of its gasoline but because of 

lower oil prices, the value of its external balance only grew marginally. Nonetheless, the 

drastic deterioration in oil production pushed the hydrocarbons external balance into a 

deficit by 2013. In fact, the hydrocarbons external balance averaged a deficit of $16,500 

usd balance which contrasts with the $13,772 usd surplus registered in 2011. 

The public sector's oil-related income suffered the most. Nominal oil-related income went 

from increasing at an average rate of 13% in 2000-2011 to falling at an annual average 

rate of 2% during 2012-2025. Following this trend, oil-related income measured in 2010 

pesos contracted at an annual average pace of 5% during 2012-2025. This means that 

the government was not able to modify PEMEX's tax burden and increase its budget 

without deteriorating the public sector's income even more. In addition to this, oil-related 

income shortfalls had to be compensated with less public spending. Less public spending 

damaged the overall economy. In summary, Mexico's oil blessing became a curse when 

politicians failed to put aside political differences in order to modernize the country's 

energy governance model. When oil prices fell, a perfect storm was formed. Table 8 and 

Graph 13 summarize the results. 

75 



76 



5.4 Vulnerable Scenario (high oil prices - low oil production) 
Mexico's energy sector potential fell victim of a political gridlock that derailed any attempt 

to modernize PEMEX's operations. A 26% oil production declined from 2005 to 2011 was 

not evidence enough to push Mexico into enacting changes in its energy governance 

model. Even though the resultsof PEMEX continued to worsen, as it had happened since 

2005, rising oil prices somehow compensated the shortfall in oil production. 

The 2008 mild energy reform was not enough to revert a oil production declines. Deep 

water oil zones proved to be harder to drill than originally though and PEMEX was not 

able to develop the needed technology to gain access to it. Even though foreign oil 

companies had the resources to find and drill on deep water oil zones the prevailing legal 

framework prevented them from working with PEMEX. The political gridlock remained a 

constant as no political party gained the majority in Congress and headed the 

government Executive branch at the same time. This condition coupled with ideological 

barriers and lack of political will prevented meaningful reforms that would have increased 

PEMEX funding considerably to be enacted. Oil production continued to fall and average 

an annual average drop of 4% throughout the next 14 years. By 2025 oil production fell at 

to annual average of 1,454 thousand barrels per day which represented a 43% drop from 

its 2011 level. 

Nonetheless, oil prices continued to rally. Oil prices rose 78% going from $99 usd/barrel 

in 2011 to $193 usd/barrel in 2025. The high oil price scenario of the Energy Information 

Administration (EIA) became a reality as geopolitical tensions in the Middle East 

escalated and the global economy continued its recovery after the 2008-2009 global 

financial crisis. 

As a result of the oil production decline, the oil external volume fell considerably and 

forced Mexico to become a net importer of oil in 2024. To make matter worse, the rise in 

oil prices combined with the country importing more than 40% of its gasoline caused the 

value of its external balance to increase considerably. In fact, the effect or the rising cost 

of imports was so big that the hydrocarbons external balance fell into a deficit by 2016. In 
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fact, the hydrocarbons external balance averaged a deficit of $32,750 usd balance which 

contrasts with the $13,772 usd surplus registered in 2011. This negative external balance 

had a profound effect in PEMEX's finances. 

Low oil production made Mexicp vulnerable to changes in oil prices. Nonetheless high oil 

prices benefited the public sector's oil-related income as it depends of the value of 

hydrocarbon extractions. So, at least for a few years, oil production shortfalls was 

compensated with higher oil prices. The public sector's oil-related income continued to 

increase but at a slower pace. Nominal oil-related income went from increasing at an 

average rate of 13% in 2000-2011 to 5% during 2012-2025. Following this trend, oil-

related income measured in 2010 pesos also slowed its expansion going from 7% annual 

average rise in 2000-2011 period to a 2 % annual rise during 2012-2025. This means that 

the government was not able to modify PEMEX's tax burden without hurting its own 

income. In addition to this, the ability of the government to considerably rise its oil-related 

income and use it as a means to ignite accelerated economic growth was limited by the 

lower oil production. Furthermore, Mexico remained vulnerable to a sudden drop in oil 

prices that could severely hamper its finance. In summary, the lack of political will among 

politicians cursed the oil industry and sank it into a deep crisis. Nonetheless, high oil 

prices saved the public sector's oil-related income from experiencing the same faith as 

the energy sector. Table 9 and Graph 14 summarize the results. 
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The spectrum of scenarios provided by the Peter Schwartz methodology yields an evident 

conclusion: Mexico needs to increase its oil production in order to guarantee that the 

public sector's oil-related income continues to increase in the future. In other words, 

Mexico must revert the decline in oil production to avoid either becoming more vulnerable 

to oil price variations or fall into a deep energy and budgetary crisis. 

With this in mind, a desirable scenario would be one where oil production increases could 

be guaranteed. In order to achieve this, major changes to the current energy sector 

governance framework would need to be enacted as the baseline scenario considers oil 

production to stabilize but not grow considerably. 

To guarantee an increase in oil production the government could use at least three 

approaches: 

1) Increasing PEMEX's budget. The additional economic resources could come from the 

public sector's oil-related income or from national or foreign investors. The government 

could decide to increase PEMEX budget by decreasing its own public sector's income or 

by a tax reform that increase both PEMEX and the public sector's income. 

2) Allow PEMEX to partner with other oil companies in oil exploration, exploitation and 

refinement efforts. This would mean PEMEX's will yield certain rights to oil companies so 

that the parastatal could acquire the additional crude oil without investing additional 

economic resources. In addition to this, PEMEX would need to pay oil companies with 

either oil revenues or a fixed economic incentive. 

3) Increase the efficiency and productivity levels of PEMEX. This would imply the tackling 

the bureaucratic structure of the parastatal. 

Any of the three alternatives previously mentioned would require the modification of laws. 

Any law reform would need the approval of the Legislative branch and the enacting of the 

Executive branch. Today, this implies Mexico would need to unlock the political gridlock 

80 



that has prevailed since 1997. Several attempts have been made in recent years to 

provide PEMEX with the necessary tools to increase oil production. Nonetheless the 

results of such attempts have either failed, been delayed or severely watered down. 

Thus, it is essential to identify the stakeholders involved in the decision making process of 

the energy sector and uncover their motivation, goals and strategies. Understanding their 

interaction could yield relevant intelligence on the best strategies to generate tangible 

results that could help decision makers identify the right public policy and the proper 

lobbying strategy that guarantees the energy sector's and the public sector oil-related 

income's future. 
Chapter VI: MACTOR and Essence of Decision Models 
This research aims to gauge the balance of power between actors involved in Mexico's 

oil governance model and study their convergences and divergences when faced with 

associated stakes and objectives. This information is essential to understand the 

dynamics that prevail among actors and how this influences the decision making 

process of an attempt to modify the energy sector governance model. MACTOR 

methodology and Graham T. Allison Essence of Decision Models will provide with the 

adequate information to accomplish this. 

6.1 MACTOR 
Proper prospective thinking must include an in-depth retrospective study. MACTOR is a 

diagnostic capable of analyzing the relationship between the actors involved in the energy 

sector governance model and their position regarding specific strategic stakes and 

objectives. Using the input provided by primary and secondary sources, the method 

identifies the degree of influence each actor has on the others as well as its degree of 

dependence. This output is useful to understand which actor has the greatest level of 

influence and/or competitiveness. In addition to this, MACTOR software graphically 

shows the position each actor has on strategic stakes and objectives. This helps policy 

makers identify which objectives have the biggest chances of success given a fixed 

environment. In summary, the MACTOR software will be used to give light on who could 
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be causing a gridlock or which actors could develop alliances in order to achieve their 

common objectives. The method is not intended to build scenarios nor analyze the future 

effects of strategies actors might take. All the input information of this section was the 

result of primary and secondary sources. 

6.1.1 Actors 
The first step in the MACTOR process is to identify the major actors in the system and 

gather intelligence about them. An actor may be an individual or a group that takes 

actions to accomplish their goals making use of power and strategies. 

The Federal Constitution describes the Mexican State as democratic and federal republic. 

According to article 41 and 29, the people exercise their sovereignty through the Powers 

of the Union which are divided in the Executive, Legislative and Judiciary Branches. The 

Constitution also gives the State full control over all hydrocarbons in the country. Thus the 

most relevant actors are government entities. (Camara de Diputdos del H. Congreso de 

la Union) 

The purpose of all actors included in this research somehow includes the promotion and 

facilitation of economic and social development in the country within their constitutional 

capacities. Nonetheless, actors use different approaches and thus divergences in the 

strategies and goals emerge. This is one of the reasons MACTOR analysis is useful in 

the understanding of the interaction between them. Five actors were selected. 

Government Executive Branch: Presidents are directly elected for a six year period by a 

simple majority of registered voters in the thirty-one states and the Federal District. The 

president holds the formal titles of chief of state, head of government, and commander in 

chief of the armed forces. The Executive branch is the element of the government that is 

responsible for enacting and implementing laws approved by the Legislative branch. The 

president sets a national plan of development that includes the general guidelines and 

objectives for the energy sector. He also designates the heads of the Energy and Finance 

Ministries and directs them to enforce his vision of state. In 2008, President Felipe 
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Calderon, member of the right wing Party Accion Nacional (PAN), lead the latest attempt 

to enact a comprehensive energy sector reform. He will finish his presidential period in 

2012. 

Energy Ministry: Conducts the country's energy policy within the constitutional framework 

in order to ensure competitive, sufficient, high quality, economically viable and 

environmentally sustainable energy required in the development of the Mexico. Over the 

past several years, this Ministry has headed the research in energy foresight and has 

been a strong advocate for the incorporation of private investment in Mexico's energy 

sector governance model. 

Ministry of Finance: Is responsible for proposing, directing and controlling the federal 

government's economic policy in financial matters, taxation, spending, income, and public 

debt. The ministry has advocated for reducing the public sector's income dependence on 

oil revenues. Nonetheless, as no comprehensive fiscal reform has been approved, the 

Ministry aims to maintain and even increase its oil-related revenues. 

Legislative Branch: The Legislative branch of Mexico's government consists of a 

bicameral congress (Congreso de la Union) divided into an upper chamber, or Senate 

(Camara de Senadores), and a lower chamber, or Chamber of Deputies (Camara de 

Diputados). The Senate consists of 128 members voted for a six year term. The Chamber 

of Deputies consists of 500 members that serve a three-year terms. Although each party 

has different objectives and goals, they were group together as the Legislative branch 

decision needs a certain degree of consensus from all parties. Over the last years, the 

lack of a clear majority from any party has created a major political gridlock. A new 

Legislative branch will be elected in 2012. 

PEMEX: Mexican state-owned petroleum company that operates all hydrocarbon 

exploration, exploitation and refinement activities. As a parastatal, PEMEX aims to 

contribute to the economic development of the country. Nonetheless, over the last couple 

of years, the company has made a strong case for more independence in its decision 

83 



making process as a means to improve its financial structure and guarantee its future role 

as a pillar of the public sector's budgetary income. 

6.1.2 Strategic Stakes and Associates Objectives 

Strategic stakes refers to important or essential issues that need to be addressed in order 

to maximize the hydrocarbons external balance and the public sector's oil-related 

budgetary income. To further elaborate on the subject, each strategic stakes contains at 

least one associative objective. Objectives were defined considering intelligence 

gathered from primary and secondary sources. 

MACTOR method identifies where each actor stands regarding specific issues and 

objectives relevant to the research. Furthermore, it reveals information that is useful to 

approximate the possibilities one or multiple policies have of being supported or rejected 

by the actors. Actors may build alliances, conflicts o neutrality around each objective. 

The research identified three strategic stakes that would greatly favor the desirable 

scenario for the hydrocarbons external balance and the public sector's oil-related income 

pointed out in chapter IV: 

Strategic Stake #1 Hydrocarbons External Balance. Three objectives will determine the 

health of the hydrocarbons external balance: 1) Increase oil production at a higher rate 

than domestic demand in order to increase the crude oil external balance surplus volume. 

2) Increase refinery capacity in order to reduce gasoline and other refinery products 

imports. 3) Use of private contractors in oil exploration would help PEMEX increase its 

rate of oil production. Private contractors currently have the technology to drill deep water 

oil wells while PEMEX is still developing it. Most of the prospective oil of the country is 

located in deep waters. 

Strategic Stake #2 Public sector's budgetary income. Two objectives will determine the 

health of the public sector's budgetary income: 1) Increase oil-related public sector's 

income would extend the role of the oil sector as a pillar for Mexico's economic 
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development. In order to achieve this, the actors could either use a short or long term 

strategy. 2) Increase non-oil-related public sector's income would reduce the 

government's exposure to oil and could become a booster to the economy internally and 

externally. 

Strategic Stake #3 PEMEX Health: Four objectives will determine the health of PEMEX 

as a company: 1) Improving PEMEX governance model through new laws that guarantee 

its financial health would guarantee its future role as a pillar of Mexico's development. 2) 

Increasing PEMEX's efficiency in operations though higher investment in technology and 

infrastructure would increase the company's chances of achieving positive results in its oil 

exploration, exploitation and refinement efforts. 3) Increasing PEMEX's budget 

immediately would allow the company to increase its investment in technology and 

infrastructure. This would yield higher success rates in the company's oil exploration and 

exploitation efforts. Nonetheless, it would mean less income for the public sector. 4) 

Allowing private investment in PEMEX's operations would allow the government to keep 

the current fiscal burden while increasing the financial flexibility of the parastatal. 

6.1.3 Analysis 
Once actors, strategic stakes and specific objectives are defined the method needs input 

regarding the relationship among actors and their support or opposition to each objective. 

This research collected information through interviews and collection of secondary 

sources. This information was used to fill out several matrix that are used by MACTOR to 

yields insights on the state of the system. The input used in this method can be found in 

Annex 3. For the purpose of this research five outputs were selected to build a clear 

picture of the relationship among actors and their position regarding strategic stakes and 

objectives. 

6.1.3.1 Map of Influence and Dependence between Actors 
The map of influence and dependence between actors is a graphic representation of 

actors' positions with respect to influences and dependences (direct or indirect) between 

each other. The map considers two axes: the vertical axis makes reference to the level of 
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influence the actor has. The higher the actor the more influence it has on the system. The 

horizontal axis considers the level of dependence of the actor. The farther to the right the 

more dependent that actor is on other actors of the system. Positions are calculated 

automatically by the MACTOR software. 

Figure 15 shows how the Executive branch and the Legislative branch are the two most 

influential and independent actors of the system. This signals the importance of 

convergence in objectives between them. The Finance Ministry has a relatively strong 

influence as it is responsible for proposing, directing and controlling the federal 

government's economic policy in financial matters, taxation, spending, income, and public 

debt. According to the map, the Energy Ministry has no effective influence in the decision 

making process. Although it may recommend and give advices, it is highly dependent on 

the Executive branch's guidelines. In addition to this it is evident that Petroleos 

Mexicanos (PEMEX) is highly dependent on the action of all other actors. 
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According to this matrix, the Executive branch has the strongest influence among actors 

as it has negotiation power with the Legislative branch and signals general policies to the 

Energy and Finance ministries. This means that a skillful president should be able to 

move forward with his energy agenda as long as it manages to successfully make use of 

its influence power. Nonetheless, the Executive branch has not been able to push forward 

major structural reforms since the Institutional Revolution Party (PRI) lost the majority in 

the Legislative branch. The factors that could be responsible of this failure will be 

addressed further in this research. 

6.1.3.2 Maxima Direct and Indirect Influences among Actors 

It is important to further examine the relationship between actors considering the maxima 

direct and indirect influences of each actor. The direct and indirect influence of an actor is 

equivalent, by definition, to the direct and indirect dependence it has to other actors. This 

is called retroaction. When an actor is more competitive so will its influence, but its 

dependence and retroaction will be quite weak. An actor can be very influential and very 

dependent, and at the same time be very retroactive: this would result in a weak 

competitiveness. However, an actor being moderately influential, and having no 

dependence or retroaction will be very competitive. 

This information could be key to unlock gridlocks that could be delaying the enacting of 

laws that favored the hydrocarbons external balance and public sector's oil-related 

income's future. 

The previous analysis yielded that the Executive branch is the most influential actor. 

Nonetheless, Figure 16 shows competitiveness of each actor. The higher the number the 

more competitive that actor is. According to it, the Legislative branch is the most 

competitive actor. This means that it has the least dependence and retroaction. Even 

though it has no direct influence on the Energy and Finance Ministries, the Legislative 

branch determines, through the laws it approves, the framework under which all the other 

actors interact. 
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Throughout the last 10 years the Executive branch, embodied by presidents from different 

political affiliations, has proposed multiple energy reforms. Even though in theory it is the 

most influential actor, the reforms have been rejected or watered down beyond 

recognition by the Legislative branch. Considering the output of Figure 16, it is evident 

that further analysis should be done to understand what are the motivations and goals of 

the Legislative branch. This would be especially valuable considering it is composed by 

legislators from multiple political parties that respond to different motivations and have 

diverse goals. The output reveals the need to have the support of the Legislative branch if 

major reform is to be approved. The ways in which this support might be obtained vary in 

number and will put to the test the Executive branch's influence power. Furthermore, it 

reveals that the Legislative branch could propose a major energy reform and get the 

support of the Executive branch using its direct and indirect influence power. 

6.1.3.3 Valued Relationship between Actors and Objectives 

MACTOR identifies the valued relationship between actors and objectives (3MAO). 

3MAO represents the actions taken by actors towards each objective. The 3MAO 

histogram is used to identify the extent of all actors' position with respect to the defined 

objectives, e.g. pro or against. The histogram introduces in the vertical axis the objectives 
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set at the beginning of the methodology. On the other hand, the horizontal axis shows the 

level of agreement or disagreement actors have on the objective. Yellow blocks reflect the 

sum of all agreements points while the blue blocks reflect those who do not support the 

objective. This analysis reveals which objectives might be more likely to succeed and 

which ones will face strong opposition. The information provided by this analysis will help 

stakeholders identify which objectives would have the most and least support and thus 

strategically select those with the highest probability of success. 

Figure 17 shows that no actors directly oppose an increase in the refinement capacity, oil 

production or PEMEX efficiency. Nonetheless, opposition is present in the rest of the 

objectives. PEMEX might have a strong case against the increase of oil-related revenue 

as it directly affects is finances and investment capabilities. The use of private contractors 

in oil exploration, exploitation and refinement efforts as well as the use of private 

investment in PEMEX face opposition from legislators that oppose any type of private 

involvement in the oil industry. Their main argument lays in the sovereignty of all 

hydrocarbon resources. The increase of non-oil-related income also faces important 

resistance as it means taking unpopular political decisions by raising taxes or eliminating 

exception regimes. The results show that changing PEMEX governance model also 

faces important resistance as it means modifying the legal framework under the whole 

energy industry operates. It may also give the parastatal more independence on its 

finances that will somehow in the short term reduce oil-related income. Nonetheless, the 

research reveals that the biggest opposition lays in directly increasing PEMEX budget, as 

it means that the public sector would immediately receive less economic resources. 
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It is evident that all actors involved agree in the importance of improving the efficiency of 

PEMEX in order to increase the oil production rates and refinement capacities. 

Nonetheless, no clear mechanisms to achieve this share consensus. Figure 17 embodies 

the political gridlock Mexico faces. It seems political interests or different ideological views 

stand in the way of building consensus. There is need to identify which specific public 

policies aimed at maximizing Mexico's energy sector would be most likely approved. 

Furthermore, one must consider ways in which relevant actors could form alliances in 

order to put aside their political differences and push forward the issues in which they 

agree. 

6.1.3.4 Weighted Valued Divergences among Actors 
It is important to identify how some of these shared system objectives could be 

accomplished. MACTOR methodology identifies the actors that could become allies. 

The Weighted Valued Map of Divergences or Weighted Valued Divergences Actors X 

Actors (3DAA) identifies the average divergence intensity for among actors who do not 

hold the same position (one actor is pro the objective and the other is against it). This 

maps the actors' positions according to their valued divergences. That is, the further 

apart actors are to each other, the more their divergence is intense. 
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Figure 18 shows that PEMEX and the Energy Ministry could ally as they both seek to 

maximize PEMEX capabilities of oil exploration, exploitation and refinement efforts. The 

Executive branch and Finance Ministry are allies in the sense they both seek to 

guarantee the budgetary income sources in the short and long term. Nonetheless, it 

seems the Legislative branch has no incentive to ally with either group of actors. This 

represents a threat to the system as the Legislative branch is the actor with the highest 

competitiveness level. 

This output shows the importance of further understanding the motivations and goals of 

the Legislative branch. According to the Mexican Constitution both, the Executive and 

Legislative Branch have the same objectives that include the promotion and facilitation 

of economic and social development. Nonetheless the research shows that divergence 

in objectives could be attributed to at least two factors: 1) The lack of majority in the 

Legislative branch means no political party can to approve laws without the support of 

rivals. Therefore, without political any major reform encounters big obstacles. 2) The 

influence political parties play in the decision making processes of legislators 

contaminate and further complicate any alliance with the Executive branch. With this in 
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mind, ¡t is no surprise that no major reforms have been approved to improve efficiency of 

PEMEX and increase the oil production rates and refinement capacities. 

6.1.3.5 Ambivalence Analysis 
Jf strategic stakes are to be accomplished, something needs to be done to help the 

Executive and Legislative branches work together in common objectives. MACTOR 

reveáis that two actors can share both converging and diverging positions on different 

objectives. Henee, this couple of actors may be called ambivalent. If they wish to 

become allies, they have to work only on those common objectives, and put aside their 

diverging objectives. Actor ambivalence is calculated with three equilibrium indicators 

using their simple, valued, then valued and weighted positions. This indicator vahes 

from 1 (very ambivalent actors) to 0 (not ambivalent actors). 

Figure 19 shows that the Legislative branch is the most ambivalent actor. This means 

that a strong political civility would be needed for this actor to put aside the diverging 

Gbjectives and focus on those they do share with the rest of the actors. 
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In other words, it is the Legislative branch that holds the key to unlock the political 

gridlock that could be stalling the approval of major energy reforms. Further discussion 

and research is needed to signal how this could be accomplished. Nonetheless, 

MACTOR method has revealed some of the obstacles that stand in the way of 

unleashing the potential of the Mexican energy sector. 

6.1.4. Strategic Recommendations 
It is evident that the most influential actors are the Executive and Legislative branches. 

Nonetheless, this means that any major achievement will need the support of the 

Legislative branch as it is the most competitive actor. The desirable scenario described in 

chapter IV involves the enacting of certain laws that could guarantee that PEMEX would 

be able to revert the current decline in oil production and increase it in the near future. 

When analyzing in detail the valued relationship between actors and objectives, the 

research found that there is no major opposition in increasing oil production, refinement 

capacity and PEMEX efficiency. Nonetheless, no clear roads to achieve this are 

identified. Increasing PEMEX budget with government funding or changing its 

governance model would seem the least probable strategies. Increasing non-oil revenue 

income by a comprehensive fiscal reform or allowing private investment in PEMEX seems 

politically hard to materialize. Therefore, political will have to be constructed or new 

creative ways will need to be found if Mexico is to ever maximize the oil production, 

refinery capacity and efficiency of PEMEX. 

The results on possible alliances among actors yield the importance of political civility 

between the Executive branch and the Legislative branch. The need of proper lobbying 

and a Legislative majority would be essential in the accomplishment of any strategic stake 

of the system. Whoever steps into the next presidency in Mexico must poses a superb 

ability in constructive dialoged and debate. Furthermore, if the new president is 

accompanied by a clear majority of his Party in the Legislative branch, the chances of 

major achievements in the transformation of the energy sector governance model would 

dramatically increase. 
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6.2 Essence of Decision Model 
John F. Kennedy once said "The essence of ultimate decision remains impenetrable to 

the observer - often, indeed, to the decider himself." As this research shows, one could 

assume that rational actors would have already agreed on the objectives they have in 

common: Increasing oil production, refinement and PEMEX efficiency levels. 

Nonetheless, this has not yet happened. Graham T. Allison Essence of Decision model 

will be useful to understand why. 

In 1971, Allison, published the book "Essence of Decision: Explaining the Cuban Missile 

Crisis". In this book he explained that portraying national governments as rational actors 

might not be the best way to understand policy decisions. He argues that government 

bureaucracy places limits on a nation's actions and often dictates the final outcome. He 

describes and analyses government decision making process using three models: 1) A 

black box model where one can't understand the motivations behind government 

decisions. 2) An organizational process where decisions are influenced by leaders and 

organizations with given procedures. 3) A governmental and bureaucratic model where 

decisions are influenced by leaders and organizations with different goals, strategies 

and channels of action. 

This research will use Graham T. Allison Essence of Decision model III that considers a 

national government is influenced by a set of actors with different positions, goals, 

interests, supports, power, and channels of action. This analysis will further contribute to 

gauge the balance of power between actors involved in Mexico's energy governance 

model and study their convergences and divergences when faced with associated 

stakes and objectives. 

T. Allison Essence of Decision Model III framework consists on identifying the actors 

involved in the government's decisions as well as their goals, interests, supports, power 

and channels of actions. It then analyses governmental actions as a result of a political 

process and a negotiation among those actors. Finally, Allison considers general 
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prepositions to identify results as a consequence of actions, intentions, problems, 

expectations and other issues that help the analyst understand the circumstances under 

which decisions are taken. 

The model was used to answer the follow questions: 

Why has the decline in oil production not been reverted? 

Why hasn't the federal government invested in additional refinery capacity? 

Why has PEMEX failed to increase its efficiency operation levels and improve its financial 

condition in such a way that oil production increases? 

6.2.1 Analysis 

Macario Schettino, Mexican political analyst, has a quote that may well summarize the 

findings this research obtain by using Alison's Essence of Decision Model: "The decline 

in production and the evident inefficiency of PEMEX is not the result of technical factors 

but rather complex and sensible issues that involve politics, economy and ideology." 

(Schettino, 2009) 

PEMEX represent a milestone in the realization of the Mexican Revolution and is a 

monument to the revolutionary nationalism that gave legitimacy to the authoritarian 

political regime that emerged from the Revolution and governed the country for more 

than 70 years. This link between the oil sector and the sense of revolutionary 

nationalism builds up the ideology, economic and political factors that influence the 

decision making process in the energy sector. 

Because of this, it is important to give a short but comprehensive recap of this concept. 

The Mexican revolution was an uprising that began in 1910 aiming to overturn the 33 

year dictatorship of General Porfirio Diaz. After his resignation in 1911, Mexico began a 

period of social instability where the political and economic regime did not experienced 

major changes. For the next twenty years, social instability remained a constant as 

there was a lack of legitimacy in the government institution. The revolutionary speech 
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stated that Porfirio Diaz was overthrown because his economic policies had abandoned 

Mexicans into the hands of poverty and given away the national wealth to foreigners, 

yet political leaders that followed Diaz, continued to portrait themselves as strong men 

with an authoritarian economic liberalism policy. Economic policies did not change 

dramatically in the years following Diaz resignation. 

In 1934 general Lazaro Cardenas became president marking a new era for the Mexican 

Revolution. Cardenas' first move once he took office was to have his presidential salary 

cut in half. His project included the organization of corporatist structures for trade 

unions, peasants' organizations, and middle-class professionals within his reorganized 

ruling party, now re-named the Institutional Revolution Party (PRI). His enacted a great 

deal of the land reform that Mexican revolutionary Emiliano Zapata had envisioned. He 

made it a central point of his administration to fight for the rights of workers in the spirit 

of the revolution. 

Graph 9 shows the Mexican oil production level during the first three quarters of the 

twentieth century. The discovery of the Huasteca oiling zone favored a dramatic 

increase in oil production after 1916. By 1917, the new Federal Constitution declared 

that all hydrocarbons where property of the nation and some of the previous 

concessions where ignored. Nbnetheless, some foreign companies managed to prevent 

this law from becoming retroactive, but the new disposition caused oil investment levels 

to decrease and thus oil production to decline. When Cardenas was in office, the 

relationship between foreign oil companies and the government deteriorated even more. 

In 1936, the National Oil Workers Union got together and created its first collective 

contract. Foreign companies considered their demands excessive and began a long 

legal battle. By 1938 no agreement had been reached between workers, existing foreign 

oil companies and the government. Investment levels had not picked up and oil 

production remained low. Amid this environment, President Cardenas publicly 

pronounced the application of the Oil Industry Expropriation Decree on March 18, 1938. 

This document declared that all foreign oil operations and properties would become part 

of the Mexican state patrimony. (Zenteno, 1997) Then, on June 7, Petroleos Mexicanos 
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(PEMEX) was created to administer and operate the newly nationalized oil industry of 

Mexico. 

Graph 9. Mexican oil production 1900-1974 
Thousand barrels per day 

Source: M a c a r i o Schet t ino e s t i m a t e s f r o m INEGI historic data 

On November 9, 1940, a substantial reform to Article 27 of the Mexican Constitution 

was enacted. Compared with the former version, the renewed Article 27 suppressed the 

concessions regime and sanctioned instead the exclusivity of the state in all the 

hydrocarbons exploration, exploitation and refinement efforts. This change asserted the 

absolute exclusion of any private-led exploitation of national hydrocarbons. (Falcon, 

2006) 

Back then, Mexico was not yet an oil exporting country. Oil production was verily 

enough to satisfy national demand and only increased as domestic demand grew. 

Production levels did not rose to pre-takeover levels until after the entry of the United 

States into World War II, when technical advisers were sent as part of the over-all Allied 

war effort. (Schettino, 2009) Mexico did not become a net exporter until mid 1970s. In 
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fact, in 1973 when oil prices rose from three to twelve US dollars, Mexico was still a net 

importer of crude oil. Nonetheless, this rise in prices forced the government to increase 

its oil production levels. Around that time same time, one of the biggest oil deposits in 

the world was discovered. In 1979 the first oil barrels began to be extracted from 

Cantarell oil deposit zone. Cantarell was named after Rudecindo Cantarell, a fisherman 

that accidently found oil and informed PEMEX. This deposit not was not only estimated 

in 30,000 million barrels, but allowed an unusual high extraction rate. By 1981 Cantarell 

was already producing one million barrels per day, which helped Mexico become a net 

exporter. 

Since then oil has taken a pivotal role in Mexico's economic evolution. Oil revenues 

helped the government increase its oil-related revenues and allowed the country to 

survive several economic crises. But the country has always been vulnerable to oil 

prices. When the international oil market collapsed in the first half of the 1980s and the 

country's access to foreign capital was drastically interrupted, the dream became a 

nightmare. Economic activity stagnated, consumer prices soared, and Mexico became 

one of the most heavily indebted nations in the world. (Moreno & Pardinas, 2001) This 

marked the beginning of economic and political changes in Mexico. In 1986, other 

political forces began to strengthen and by the year 2000 Vicente Fox, became the first 

president that did not come from the PRI, Lazaro Cardenas Party. 

Cantarell was a miracle that brought blessings and curses at the same time. Graph 10 

shows the amount of oil Cantarrel provides. This discovery eliminated all incentives to 

invest in technology and infrastructure. History would have definitely been different if we 

had not found this oil deposit zone. 
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Graph 10. Cantarell contribution to the national oil production 
Million barrels per day 
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Source: Macario Schettino estimates from INEGI and PEMEX historic data 

Today Mexico needs to take bold decisions as oil production in Cantarell continues to 

fall. Even though it would seem rational actors should have taken decisions already, 

several factors influence them and make decision taking processes complex. 

Mexico had no independent Legislative branch until 1997. Since 1871, the Legislative 

branch was subordinated to the wishes of the president in turn. It was not until the PRI 

party lost its hegemonic dominance that the Legislative branch took a real independent 

role. (Schettino, 2009) Unfortunately, the 1997 and subsequent legislatures have not 

been able to build stable coalitions among different parties. 

Three attempts to enact a major energy reform have failed since 1997: 

1) In 1999, Ernesto Zedillo, President of Mexico, sent a bill to Congress aiming to 

amend articles 27 and 28 of the Constitution in order to restructure the energy sector in 

Mexico. The bill proposed by a president with political affiliation to the Institutional 
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Revolutionary Party (PRI) aimed to allow the private sector to participate in the 

generation of electricity and increase their roll in the exploration and exploitation of 

hydrocarbons. Nonetheless, the reform was blocked by National Action Party (PAN) and 

some PRI legislators. It is relevant to point out that back then, Felipe Calderon Hinojosa 

was the head of PAN Deputies. 

2) Vicente Fox Quesada was the first President of Mexico with a political affiliation 

different from the PRI. In 2005, he sent a bill to the Legislative branch aiming to amend 

articles 27 and 28 of the Constitution in order to restructure the energy sector in Mexico. 

The bill included many of the issues brought forward by his predecessor Ernesto 

Zedillo. Even though the bill had the support of the PAN legislators, it failed to get the 

support from PRI and PRD legislators. 

3) The latest 2008 energy reform proposed by President Felipe Calderon in 2008 also 

aimed to allow the private sector to increase their roll in the exploration and exploitation 

of hydrocarbons. The bill was once again faced with severe confrontation as evidenced 

by the takeover of the Congress floor by some legislators, road closures and even 

public confrontation. 

This short recollection of recent attempts to modify? the energy sector confirms some of 

the output generated by the MACTOR methodology. MACTOR concluded that there are 

some objectives in which all actors agree but when faced complex influences that go 

much deeper than any economic or technical rationale, consensus is hard to reach. 

It is important to understand the composition of the Legislative branch and its interaction 

with the Executive branch. Two of the biggest parties in the county share the 

revolutionary heritage that is marked by the oil expropriation process. The Institutional 

Revolutionary Party (PRI) and the Democratic Revolution Party (PRD) face an 

ideological bias that prevents them from taking bold decisions regarding the oil 

governance model. Both parties defend the legacy of the 1910 Revolution and 1936 
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nationalization, which today is represented by the government's absolute control over 

all hydrocarbons. Any concessions in this subject could be understood as treason to 

their ideological foundations of nationalism and a direct violation of the Mexican 

Constitution. Furthermore, the latest attempt to reform the energy sector was lead by 

the right wing National Action Party (PAN), which has historically stand up for the rights 

of private companies as economic developing engines. PAN has not been able to 

successfully engage in constructive dialog and has failed to defeat the historical 

interests created by the revolutionary regime now represented by corporate unions and 

other political forces that oppose any major change in the energy sector governance 

model. 

6.2.2 Strategic Recommendations 
The decline in oil production has not been reverted and the federal government has not 

invested in additional refinery capacity because until 2005 it didn't have incentives to do 

so as the oil industry had historically registered favorable hydrocarbons external balances 

and increasing public sector's oil-related income numbers. When incentives finally 

materialized in 2005 (oil production began to decline), the Executive branch had no 

control over the Legislative branch and faced opposition from post revolutionary parties 

PRI and PRD. The Executive branch was not able to enact any meaningful reform as it 

did not have the support of the majority in the Legislative branch. Since the oil 

expropriation decree, administrations have favored increasing public sector's oil-revenues 

over increasing PEMEX funding. More budgetary income allows governments to increase 

public spending thus improve their party's chances of staying in power. 

PEMEX has not increased its efficiency operation levels and improved its financial 

condition because it has never been the priority of the government to run a highly 

economic efficient company. On the contrary, PEMEX is a parastatal where the worker 

union and government officials exercise a great deal of influence in the decision making 

process regardless of the financial consequences. Any major governance modification 

attempt will yield high levels of opposition from PEMEX and other parastatal worker 
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unions and would decrease the ruling party's political power. It seems this has been a 

price no political party has yet been willing to pay. 

The failure to achieve major agreements to increase oil production levels and refinement 

capacity has been the result of a complex political debate in which the right wing party 

PAN has failed to help other parties appropriate the policies needed to achieve these 

objectives. Reform attempts have become political confrontations. Graham T. Alison was 

accurate when describing the political bureaucracy policy decision process "actors stand 

according to where they are sitting". In other words, even though the urgency to increase 

oil production and refinement is shared by all relevant actors, PRI and PRD parties will 

most likely not support any solution that comes from a government Executive branch that 

is leaded by a right wing party member. One should assume that any successful energy 

governance model reform must have the approval and authorship of at least one of the 

revolutionary parties (PRD or PRI) as they represent the heritage of the Mexican 

revolution accomplishments. Another road to achieve a successful reform would be for 

the new president to have a majority support from the Legislative branch. The MACTOR 

analysis yielded the importance collaboration between the Executive branch and the 

Legislative branch has in order to achieve any of the strategic stakes of the system. 
Chapter VII: Merilee Grindle's Political Economy of Public 

Sector Reform 
Merilee Grindle introduces a framework that allows policy makers to comprehend the 

process and environment policy reforms face in developing countries. (Grindle, 1996) 

This research has identified a desirable scenario, the relevant actors and strategic stakes 

and has discussed the decision making process of the system. Now it is relevant to signal 

the process and environment that public policies aimed at achieving the desirable 

scenario of a constant increase in oil production will face. This chapter will introduce the 

issue at hand which involves modifying the current energy sector's governance model in 

order to achieve the desirable scenario. It will also discuss the context any policy reform 

would face to then introduce the characteristics of specific policy reforms that could 
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process and environment policy reforms face in developing countries. (Grindle, 1996) 

This research has identified a desirable scenario, the relevant actors and strategic stakes 

and has discussed the decision making process of the system. Now it is relevant to signal 

the process and environment that public policies aimed at achieving the desirable 

scenario of a constant increase in oil production will face. This chapter will introduce the 

issue at hand which involves modifying the current energy sector's governance model in 

order to achieve the desirable scenario. It will also discuss the context any policy reform 

would face to then introduce the characteristics of specific policy reforms that could 
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maximize the potential of the hydrocarbons external balance and the public sector's oil-

related income. Finally it will discuss the areas of conflict and signal the resources 

required to achieved any meaningful reform. 

5.1 Issue 
The research has extensively elaborated on the issues at hand: oil production is declining 

and oil refined products imports continue to increase. Amid this environment, the 

hydrocarbons external balance is deteriorating and could threat the public sectors oil-

related income. The Dynamic System approach used in this research reveals that the 

baseline projection anticipates the hydrocarbons external balance could experience a 

deficit by 2021. Furthermore, the model output reveals that if oil production manages to 

stabilize public sector's oil-related income will continue to grow in nominal terms but at an 

annual average rate of 6% throughout the period under study (almost half the 13% 

average rate seen from 2000 to 2011). In addition to this, under an unfavorable scenario 

where oil production continues to decline and oil prices plunge, the hydrocarbons external 

balance would fall into deficit by 2013 and the public sector's oil-related income 

measured in 2010 pesos would fall at an annual average rate of -3% from 2012-2025. 

The MACTOR and Essence of Decision models revealed the complexity of the system 

under study. It also showed that actors share general objectives but the complex 

environment has prevented them from forming alliances and achieving major 

breakthroughs. 

Figure 20 shows a timeline of the most relevant events in the Mexican oil industry. The 

understanding of the events that have led to the current situation is pivotal in formulation 

of viable public policies. Furthermore, Figure 21 shows Ricardo Falcon's (2006) 

Conceptual Map for the Systemic Analysis of PEMEX's Current Issues. The analysis of 

PEMEX environment is of the upmost importance as the achievement of any strategic 

stake will involve the modification of at least one of the elements shown in the following 

diagram that helps explains the complexity of the issues at hand. 
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Inputs 

- The Mexican economy could be described as a petrolized economy considering that oil 

revenues account for over one third of the public sector's budgetary income. The 

foundations of this environment rely on an intensive oil economy where the government 

has a legal monopoly on hydrocarbons and high barriers of entry prevail. Even though the 

oil industry is capital intense, as the government relies on oil-related revenues, a heavy 

fiscal regime has been established over PEMEX in detriment of the company's 

investment regime. 

The political context is dominated by a democratization process that has resulted in a 

ack of majority from any party.-In addition to this, as all political parties seek to increase 

heir presence in government positions, they have politicize PEMEX and the oil industry 

nstead of taking decisions based on technical and financial parameters. 

The legal framework is a result of the Mexican revolution and is characterized by a 

national subsoil exploration framework. This means that variables such as national and 
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economic sovereignty are exalted aiming to safeguard the legal oil government 

monopoly. 

Outputs 

- PEMEX now suffers from economic stagnation where indebtness and decapitalization 

have become a constant. Incentives have not been enough to encourage stakeholders to 

modify the current heavy fiscal regime that cripples the parastatal company. 

- The political context has been dominated by lack of consensus that is coupled with an 

evident struggle against corruption inside the parastatal and its workers union. Any 

attempt to modify the energy governance model would faced strong resistance from all 

the interest groups that have emerged over the last decades. 

- The need to adapt the oil industry to an evolving environment coupled with an inflexible 

legal framework has resulted in the need to circumvent the Constitution. PEMEX has 

created new divisions within itself to delegate some functions. In addition to this, multiple 

formats of service contracts have been created to somehow use private contractors as 

partners in PEMEX efforts. 

5.2 Context 

To fully comprehend the public sector policy reform process one must identify the 

individual characteristics of the political elites as well as the background of the political 

choices they face. This would allow policy makers to identify obstacles and enhancers of 

their policy options. 

5.2.1 Characteristics of the Political Elites 
- Government Executive Branch: History has shown that presidents are usually judged 

by their biggest achievement or failure. Going back to President Lazaro Cardenas and 

its oil expropriation decree all the way to present time, no one would want to be the 

president that lost the historic heritage of oil as a means of economic growth. As oil 

production began to decline, several attempts to modify the energy sector's governance 
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model have been made. The most recurrent efforts have been focused on changing the 

fiscal regime in Mexico aiming at increasing the non-oil-related revenue collection. 

Times of perceived economic crisis coupled with a hegemonic government Executive 

and Legislative branches have been able to create the required incentives to take steps 

in the right direction. In the aftermath of 1980's economic crisis accentuated by falling 

oil prices, the Mexican government decided to abandon its, until then, traditional 

development strategy based oh trade protectionism and a strong intervention of State-

controlled firms in the economy. The government found itself needing to increase its 

revenue and/or cut down its expenditure. Indeed, downsizing of the public sector and 

slashing of the fiscal deficit began soon afterwards. Today, there are fewer than one 

hundred state-controlled firms, down from more than 1,150 in 1986. (Moreno & 

Pardinas, 2001) In turn, the fiscal deficit shrank from 15% in 1980s to under 3% in 2011. 

With the exception of the 1980s fiscal reform that introduced the VAT (Value Added 

Tax) and simplified taxing system, no other major fiscal reform has been approved. 

(Sobarzo, 2004) 

Since the PRI lost the presidential elections in 2000, little progress in this matter has 

been achieved. PAN federal administrations have struggled with a divided Legislative 

branch that has opposed any major fiscal or energy reforms. 

-The Legislative Branch has become the main player in Mexican politics. In 1997, for the 

first time in its modern history, Mexico experienced a divided government, in which the 

president's party, the PRI, did not enjoy an absolute majority in the Chamber of Deputies. 

That reality began to change the logic and nature of relations between the Executive the 

Legislative branches and led to unprecedented forms of political bargaining and 

compromises. Since then, the country has experienced divided governments. (Ugalde, 

2001) 
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With regards to plurality, the Mexican Congress is the most representative ever. In the 

lower house, just to cite a case, seven parties are represented but none of them has a 

qualified majority. As recently as the early 1990s the PRI held 65 % of the Chamber of 

Deputies' seats; today, still the House's largest party but commands only 48% of the 

seats. The PAN jumped from 17% in 1991, to 28% today, while the PRD has not gone 

above 26%, its historic peak in 1997. 

The greater plurality has also increased the Legislative branch's influence over the 

policy making and its control of the Executive branch. For years, the Executive branch 

commanded the Legislative branch because most of its members were from the same 

party as the president. (Ugalde, 2001) But since 1997, as plurality emerged, so did 

political roughness between these two branches of the Mexican government. The 

political debate around bills has become the perfect opportunity to air ideological 

differences. Furthermore, one could also say that legislators at times seem to bet for 

economic disaster as a means to delegitimize the ruling power, thus they reject, modify 

or delay most of the bills submitted by the Executive branch. Table 10 shows the current 

conformation of both chambers of the current Legislative branch. 
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I Table 10. Composition of Mexico's 2006 - 2012 Legislative branch 
| Percentage 

Deputy 
Chamber 

Senatorial 
Chamber 

Partido Revolucionario Institucional - PRI 48 26 

Partido Accion Nacional-PAN 28 39 

Partido de la Revolucion Democratica-PRD 14 20 

Movimiento Ciudadano 1 4 

Partido del Trabajo - PT 

00 4 

Partido Verde Ecologistade Mexico - PVEM 5 5 

Partido Nueva Alianza- PNA 1 2 

Source: LXi Legislature information 

It is important to gauche the background, interests and goals of the three most influential 

political parties in the country in order to understand the way the Legislative branch may 

be working in the inside. 

- Institutional Revolution Party (PRI) position in the Mexican political system was 

hegemonic until the early 1980s. The PRI was founded in 1929 as the National 

Revolutionary Party (Partido Nacional Revolucionario - PNR) uniting most leaders of the 

various revolutionary factions that emerged from the Mexican Revolution. 

Lazaro Cardenas reorganized the PNR in 1938, renaming it the Party of the Mexican 

Revolution (Partido de la Revolucion Mexicana - PRM), incorporating labor, agrarian 

and popular organizations. Beginning with the Cardenas administration in the late 

1930s, the PRI and its predecessors engineered an unprecedented political peace. 

Nonetheless, official corruption reached unprecedented levels during the 1970s when 

petroleum revenues surged as a result of higher oil prices and when newly discovered 
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oil fields like Cantarell began to operate. This set the stage for major political changes in 

Mexico. (Merril & Miro, 1996) 

In the year 2000, the PRI lost the presidential seat to a right-wing PAN coalition backing 

Vicente Fox Quesada. Since then, the PRI has not been able to regain the presidency. 

Nonetheless the PRI is still the largest party in the Legislative branch and has used this 

position to impose its agenda and prevent the ruling power from fully implementing his. 

The strong tie between the PRI and union workers, including PEMEX, plays a heavy roll 

in the political party's agenda. 

- The Democratic Revolution Party (PRD) was established in 1989 under the leadership 

of Cuauhtemoc Cardenas, son of General Lazaro Cardenas. Cardenas left the PRI in 

1988 in protest over its choice of Carlos Salinas, a free-market reformer, as the PRI's 

presidential nominee. The PRD's party program emphasizes social welfare concerns 

and opposes most of the economic reforms implemented since the mid-1980s. 

The PRD's agenda dates back to nationalist measures implemented by President 

Lazaro Cardenas during the 1930s. The party promotes economic nationalism, as 

opposed to the structural neoliberal changes that focus on increasing trade and foreign 

investment to boost Mexico's economy introduced by the PRI and PAN. An estimated 

70 percent of its leadership consists of former PRI members, while 30 percent consists 

of former members of the Mexican communist and socialist parties. (Merril & Miro, 

1996) The party only has electoral presence in central and Southern Mexico, whereas in 

the North its voting average is only 5%. 

Nonetheless in the 2000 presidential election, its candidate Andres Manuel Lopez 

Obrador headed an alliance that almost won the presidency. After a recount of the 

9.09% of the ballot tally sheets which supposedly presented irregularities, the Federal 

Electoral Institute recorded the vote results in favor of PAN's candidate Felipe Calderon 

by a margin of 0.58 percent. However, PRD claimed that a fraud was committed in the 
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election and has since then strongly opposed most of the federal government's bills. In 

fact, the PRD heads the strongest opposition to reform the energy governance model. 

- National Action Party (PAN) was founded in 1939 by Manuel Gomez Morin and became 

the first genuine opposition party to develop in Mexico. The PAN emerged as a 

conservative reaction against the nationalizations and land confiscations undertaken by 

the Cardenas government during the 1930s. (Merril & Miro, 1996) The PAN has 

traditionally favored a limited role of the government in the economy and has had strong 

support in the country's wealthiest and most urbanized regions of the north and center. 

In 1980 the PAN won important municipal elections and since then has increased its 

political presence. In the 2000 presidential elections, a PAN lead alliance defeated the 

PRI. With 42.5% of the popular vote, Vicente Fox Quesada was elected president of 

Mexico. After generating a great deal of expectations, the political gridlock he faced in 

the Legislative branch watered down his fiscal reform and prevented other major 

reforms from being enacted. In the 2006 presidential elections, the PAN candidate, 

Felipe Calderon won by a very small margin. The close elections and the divided 

Legislative branch became his biggest obstacles to major reforms. Although Calderon 

managed to enact an energy reform in 2008, his bill was heavily modified and watered 

down by the Legislative branch that with the help of PRI and PRD deputies and 

senators made sure that reform was just enough to prevent a disaster but not enough to 

generate radical changes. 

5.2.2 Background of Political Choices 
The Conceptual Map for the Systemic Analysis of PEMEX's Current Issues shows that 

the current energy sector framework is the result of historic, economic, political, legal and 

international conditions. The following section summarizes how the context of this various 

elements led to the current policy choices. 
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5.2.2.1 Historic Context 

The role the oil industry has played in the recent social, political and economic history 

was detailed in Chapter 6 where the Alison's Essence of Decision Model was used to 

analyze the conditions that had prevented actors from reaching consensus in the 

objectives they share. In summary, the oil sector expropriation is strongly linked to the 

concept of national revolution and sovereignty. To put it in one sentence: ever since 

President Lazaro Cardenas nationalized the Mexican oil industry in 1938, PEMEX has 

been deemed as a politically sacrosanct institution. 

In 2008, the deteriorating operating conditions of PEMEX coupled with a sharp decline 

in oil production preceded the latest attempt to reform the energy sector in Mexico. The 

federal government first presented a comprehensive diagnosis of PEMEX conditions 

and then introduced a draft bill. 

The diagnostic could be summarized in five statements: 1) Mexico is running out of oil 

reserves and had only enough proven reserves for nine more years. 2) PEMEX does 

not have the technology required to explore deep water oil zones. The company needs 

to ally with international oil companies that already posses that technology. 3) PEMEX 

does not have the required money to explore enough oil zones in order to compensate 

the dramatic fall in oil production and oil reserves. 4) The Mexican oil industry's 

infrastructure such as oil pipe lines, ships, and other transportation and storage facilities 

are inefficient and in some cases obsolete. PEMEX does not have the required money 

to invest in enhancing its distribution infrastructure. 5) At least 3 refineries would need to 

be built in the next 10 years in order to completely satisfy domestic demand for oil 

refined products. (SENER, 2008) 

The draft bill basically consisted of enacting two new laws (Law of PEMEX and the Law 

of the Oil Commission) and the amendment of three existing laws (Dispositions of the 

Regulatory Law of the 27th Constitutional Article referring to the Petroleum Sector, the 

Organic Law of the Federal Civil Service and the Law on the Energy Regulatory 

Commission). The bill aimed at strengthening PEMEX so that it could be able to 
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increase its efficiency despite the heavy its tax burden. The bill aimed to achieve six 

objectives (White & Case, 2008): 

1) Increase financial and management autonomy of PEMEX. This would include more 

freedom to acquire debt without the authorization or the Finance Ministry. 

2) Establish a new administrative structure in PEMEX giving the company greater power 

in decisions, administration and recruitment. This would allow the company to hire 

private companies to perform oil exploration paying them always in cash and never 

giving them ownership of the hydrocarbons. 

3) Allow PEMEX, on its own, to hire specialized companies to construct and operate 

new refineries. 

4) Improve accountability and transparency in PEMEX operations. 

5) Created the "citizen bonds" which would be credit securities that could only be 

purchased by Mexicans. 

6) Strengthen the oil regulatory institutions. 

Two days after the president submitted his bill, members of Congress formed a coalition 

of leftist parties leaded by the PRD literally closed the podiums in both the Senate and 

the Chamber of Deputies in order to "defend the nation" from foreign interests that 

would take over the oil industry if the bill was approved. The legislators demanded a 

broad and public debate. This action effectively prevented a fast track approval of the 

key energy reform. The closure of Congress caused strong reactions that resulted in a 

political crisis. Nevertheless, major political actors, the presidents of the parties, leaders 

of opposition groups, key legislators, and high-ranking public officials, agreed to a 

process of deliberation through a democratic and inclusive debate. (Foreing Policy 

Association, 2008) 

The Senate hosted a series of debates that lasted 71 days. During these debates, the 

most influential political actors in the country presented their positions. 

For all effective matters, the energy reformed proposed by president Calderon depended 

on the position PRI would take. After seven months of heated debates, the reform was 
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finally approved but with major changes. Seven decrees were publish. PEMEX would be 

able to hire companies to explore and produce oil never granting ownership rights over 

hydrocarbons. It explicitly prohibited shared-risk contracts canceling any chance of 

sharing oil revenues. This specific point is important as deep water drilling is highly 

expensive and has a high rate of failure so shared-risk contracts would have provided the 

incentives many foreign companies were looking for. The government's proposal to allow 

private companies to build and operate refineries was rejected. 

It is evident that Calderon considered the political conditions in the elaboration of its bill. 

Nonetheless, even though a reformed was approved, it seems it won't be enough to 

revert the deterioration in the hydrocarbons external balance and possibly the public 

sector's oil-related income. In fact, a few days later S&P lowered Mexico's foreign-

currency debt rating to BBB, the second-lowest investment grade, from BBB+. The 

rating agency cited "...weakens in the Mexican government capacity to contain fiscal 

pressures from diminished oil production" as the main reason for the downgrade. 

(Bloomberg, 2009) In other words, in the eyes of the international rating agency, the risk 

of a budget crisis is still high and present. 

5.2.2.2 International Context 
While the Mexican energy and oil industry struggles to change, Brazil has shown the 

effects bold reforms can have in the national oil industry and the overall economy. 

PEMEX and Brazil's Petroleo Brasileiro SA (PETROBRAS) are the most influential 

national oil companies (NOCs) in the Western Hemisphere. Their contrasting histories, 

conditions, and directions illustrate the wide range of strategies that NOCs can follow in 

response to their unique combinations of competitive and political pressures. This of 

course has yielded a wide range of successes and failures. (Penn Energy, 2011) 

As in Mexico, Brazil's oil sector development is closely linked to the country's economic 

growth. PETROBRAS was founded in 1953 as a government oil monopoly. 

Nonetheless, in 1997 things changed as the government ended the company's 

monopoly on the exploration, production, refining, transportation, and import/export of 
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hydrocarbons in Brazil. Today, Basil's semi-state-owned PETROBRAS is the world's 

second largest public listed energy company and the largest company in Latin America 

by market capitalization and revenue. (Obasa, 2011) 

PETROBRAS changed the company's corporate structure making it more transparent 

and accountable. These changes included the creation of an independent board of 

directors and the listing of the company in the New York Stock Exchange (NYSE). The 

listing PETROBRAS in NYSE required the company to become more open and 

accountable to its shareholders about its activities. (Kaufman, 2007) 

President Calderon has cited PETROBRAS and the decisions taken in Brazil as a 

recipe that would help PEMEX reach its full potential. (EFE, 2011) Nonetheless he was 

not been able to enforce the required reforms that would have changed the dim outlook 

Mexican oil industry faces. 

One must analyze how the Brazilian government succeeded in transforming 

PETROBRAS as it also had strong worker unions and faced similar political challenges. 

As in Mexico, cozy relationships had developed between PETROBRAS and those who 

did business with it, as well as with a variety of politicians, government bureaucrats and 

other vested interests. The difference laid in the strong determination of more than one 

federal administration to increase the productivity and efficiency of PETROBRAS and 

the support of the public opinion which turned against the status quo of PETROBRAS 

after a union walkout caused serious shortages of cooking gas and long lines at gas 

stations. (Obasa, 2011) 

It seems that the problem has been diagnosed and the solution has been already tested 

in similar circumstances. Nonetheless, the political gridlock has prevented any important 

changes in PEMEX and the energy sector's governance model. 
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5.3 Policy Agenda Setting 

Public policies are the result of the interaction of multiple variables that sometimes 

exceed the rational problem - solution approach. This research has shown different 

plausible hydrocarbons external balance and public sector's oil-related income scenarios 

and has detailed the goals, strategies and the background of the most relevant actors. 

Another important element to consider in the formulation of viable public policies aimed at 

achieving the desirable scenario should be the perception stakeholders have regarding 

the problem under study. 

5.3.1 Perception 

It is no accident that the latest energy sector reform was done in the aftermath of a sharp 

fall in oil production and amid a global financial crisis. Nonetheless, as the world economy 

continues to recover and oil prices stabilize above $100 usd/barrel, incentives to further 

implement policy changes are decreasing. Furthermore, the 2008 oil reform should, 

according to official data, at least stabilize oil production. (SENER, 2011) If this in fact 

happens as projected in the baseline scenario, government oil-related revenue should 

continue to increase at a moderate pace. 

Taking the above into account, one could understand why the deterioration of the 

hydrocarbons external balance and the danger it poses to the public sector's oil-related 

income is being treated as "politics as usual". This has a great deal of consequences on 

the way politicians approach the subject. Politicians are placing public opinion over 

technical and economic factors in their decision making process. 

This research used Graham T. Allison Essence of Decision approach to explain how 

policy makers could react to bureaucratic conditions. The model was first applied to 

explain John F. Kennedy's administration responses to the Cuban Missile Crisis. During 

that time, public opinion and interests groups were generally supportive of the blockade 

option. Considering this, some scholars interpret President Kennedy's decision-making 

during the crisis as purely political, dangerous and excessively concerned with public 

opinion. Professor Timothy J. McKeown (1998) specifically cites the decision-making 
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process was formulated based on public opinion and not necessarily on technical and 

strategic considerations. 

Today general public opinion in Mexico still favors a national oil industry and any attempt 

to include private investments could be politically capitalized by left wing parties. The 

latest attempt on reforming the energy sector's oil governance model yielded high political 

costs for president's Calderon administration as it was used by the PRD to call on street 

mobilizations and even paralyzed for a few days the Legislative chambers. 

Any future attempts to modify PEMEX structure will have to consider the balance 

between immediate costs and advantages. Bureaucratic policy making process tends to 

gravitate towards solutions that limit short-term uncertainty placing emphasis on "short-

term solutions. (Allison, 1971) 

5.4 Decision Making Process and Policy Characteristics 
It is important to consider that government leaders don't usually look at problems as a 

whole, but they break it down and assign problems according to pre-established 

organizational lines. (Allison, 1971) This means that the inefficient energy governance 

model might not be addressed directly because of the political costs and instead the 

government might decide to address the problem through short-term solutions. 

The deterioration of the hydrocarbons external balance and its possible impact in the 

public sector's oil-related income problem underlies a simple fact: it is in the government 

interest to increase its budget and/or spending. Thus, any element that jeopardizes this 

interest would be viewed as a threat. 

Throughout the last couple of years, the Executive and Legislative branches have 

managed to successfully avoid a public sector's budget crisis by doing the minimum effort 

and treating the issue at hand as politics as usual. In other words, minor reforms in the 

fiscal and oil sectors have been approved but no major structural reform has been 

enacted due to the complex political environment. 
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This research has indirectly signaled the importance of guarantying future oil revenues or 

at least reducing the public sector's vulnerability to oil-related income shocks. In fact, 

international organisms such as the World Bank and the Organization for Economic Co

operation and Development (OECD) have repeatedly pointed out the strong link between 

the energy sector's governance model, the fiscal framework and the public sector's 

budgetary revenue vulnerability. 

Mexico's tax revenues excluding oil are extremely small representing 1 1 % of GDP. This 

is the lowest proportion registered by any OECD country. Moreover, tax performance 

drops below the 15% considered to be the minimum proportion of GDP that a government 

should absorb in taxes in order to provide the public services and basic infrastructure 

required by a modern society. (OECD, OECD's Current Tax Agenda, 2011) Such limited 

revenues are the consequence of endemic tax evasion, estimated in around 40%, and an 

outdated fiscal regime that has significant distortions and fails to cover the activities of 

Mexico's large informal sector.- This forces the government to rely on oil revenues from 

the state monopoly PEMEX, but this in turn takes funds from PEMEX that could be 

utilized for oil exploration, exploitation and processing. (World Bank, 2007) In fact, Alan 

Greenspan, former U.S. fed chief, predicted that if Mexico didn't increase private 

investment for PEMEX, it was headed for a financial crisis. (Wall, 2007) 

Considering the analysis provided by this research, stakeholders could take five different 

roads to face this issue: 

1) A comprehensive energy governance model reform could ensure oil-revenues in the 

long run and safeguard the oil industry as a pillar of the Mexican economic development. 

2) Enforce a comprehensive fiscal reform. 

3) Reduce government spending though reducing the costs of public administration. 

4) Maintain and/or increase spending by gradually increasing government deficit and 

debt. 

5) Do nothing and hope for the best 
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Any major reform in the energy governance model would yield high political confrontation. 

Thus policy makers will most likely evaluate which alternative is convenient considering 

their own goals and strategies. 

Table 11 presents the main policy alternatives to modify the current energy governance 

model, it also provides some of the most relevant pros and cons of the policy considering 

the strategic stakes of the system and the goals and strategies of actors. 
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Table 11. Alternatives to an energy sector's governance reform 

Pros Cons 

Increase PEMEX budget in 
detriment of the public sector's 
oil-related income 

• PEMEX would be able to invest in 
deepwaterdrilling and other strategic 
areas. 

- Political confrontation will be minor. 

-Will substantially decrease the 
public sector's budget. 

- It will take a considerable amount 
of time for PEMEX to develop the 
required technology and 
knowhow. 

The government would be able to 
maintain PEMEX fiscal burden. 

- Political confrontation could be 
strong. 

Allow private investment in 
refineries, storage and 
transportation of oil refined 
products. 

- PEMEXwouldgetthefunding -PEMEX could lose economic 
needed forthe downstream part of its benefits related the upstream part 
oil business. ofrts oil business. 

Gasoline imports would be reduced. 

Allow PEMEX to celebrate 
contracts forthe exploration of 
deepwaterfields in the Gulf of 
Mexico with complete liberty. 

-The government would be able to 
maintain PEMEX fiscal burden. 

- Oil production decline would be 
reverted. 

- PEMEX income and thus the public 
sector's oil-related income would 
increase. 

- PEMEX could lose control over a 
strategic partof the oil business. 

- Political confrontation could be 
strong. 

- Foreign companies will benefit the 
mostasa good number of national 
companies currently lack the 
required technical resources. 

Make PEMEX a public listed 
company in international markets. 

The government would be able to 
maintain PEMEX fiscal burden. 

- Incentives fortransparency and 
efficiency will be created. 

- PEMEX will get the funding needed 
to invest in deepwaterdrilling and 
otherstrategic areas. 

- Political confrontation could be 
mild. 

- The governmentwould lose 
control over acquiring extraordinary 
related oil-income in times of 
economic crisis. 

Focus efforts of PEMEX in 
upstream oil-industry. 

Mexico would become a net exporter 
of oil refined and petrochemical 
products. 

• At least 5 06 new refineries would be 
build. 

• Vertical integration. 

-It would take time and an 
extraordinary amount of money to 
accomplish. 

- It could be more efficient to import 
gasolinethan to buy it by PEMEX 
operated refineries. 

- Inefficiencies of current refineries 
could also be present in the new 
ones. 
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Most alternatives are self explanatory. Nonetheless there are at least three alternatives to 

allow PEMEX to celebrate contracts for the exploration deepwater fields in the Gulf of 

Mexico with complete liberty. Thus it is worthwhile to deepen in their characteristics. 

Oil concession agreements are generally classified according to the form taken by their 

financial provisions. There are basically three production sharing agreements that 

basically differ in the ownership of the oil (and gas) to be extracted, Table 12 presents 

them. (Brinsmead, 2007) It is important to point out that the 2008 oil reform introduced a 

mild format of service contracts that allows PEMEX to use contractors for some of its oil 

exploitation efforts. 

Table 12. Schemes of production sharing agreements 

Ownership of oil 

Service contracts Remains with the host State or its 
national oil company 

Is split between the international oil 
Production sharing agreements company and the host State (or its 

national oil company). 

Comments 

- This scheme was included in the 
Mexico's 2009 energy reform. 

- Most of the risk is taken by the 
contractor. 

- It is usually used in onshore-low 
risk oil platforms. 

- Risk is shared between the two 
parts. 

- Would imply that at least some 
percentage of the oil went to the 
hands of private companies. 

The oil company usually retains 
. ownership ofany oil that is produced, - Political confrontation could be Modern concession aqreements .. , / . .T . ' i v i u ^ i i w i i ^ u i a a K and is thus free to sell it at the world strong. 

price. 

Source: Simon Brinsmead 

Table 13 presents alternatives of fiscal reforms in Mexico that could provide the 

government with the required economic resources in order to modify PEMEX's current 

fiscal burden providing it with more resources to increase its current oil exploration, 
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exploitation and refinement efforts. It also includes the pros and cons these policies would 

face. 

• 

I Table 13 . Fiscal reform alternatives in Mexico 

Pros Cons 

Eliminate tax exception regimes 
and lower VAT taxes 

- Generate increased tax revenue as 
cutting tax rates can actually boost 
the supply-side so much that the 
gpvernment ends up with more tax 
revenues. 

- Help reduce red tape and reduce 
the resources wasted on tax 
forms, chasing up non-payers and 
enforcing complextax laws. This 
would reduce the money spent on 
administering the tax system. 

- Many indirect taxes make 
the distribution of income more 
unequal (less equitable) because 
indirect taxes are 
more regressivethan direct taxes 

- Political confrontation could be 
strong. 

Federalize tax collection so that 
states and municipalities 
increase their role in tax 
collection. 

- Incentives to increase revenue 
sources. 

- Incentives for efficient service 
provision. 

- Complex administration 

- Interregional base disparities 

- Broaden tax base. 
- The effect on tax collection could 

Tackle tax evasion. - Creates incentive formal economy, be limited withoutthe enacting of 
* otherfiscal reforms. 

- Creates increase tax revenue. 

- Could create an income shortfall 
- Reducing tax rates on income and in the short term specially if it is 

business profits helps to sharpen not coupled with a VAT tax 
Reducedirecttaxes (income). incentives to work and create reform. 

wealth in the economy as a strategy 
to enhance long-run growth - Political confrontation could be 

strong. 

This analysis shows the wide range of public policies that could help PEMEX increase its 

oil production and thus guarantee the future of the hydrocarbons external balance and the 

public sector's oil-related income. But identifying the options is not enough to create the 

right incentives for the actors involved to approved meaningful reforms. Grindle process 

helps identify which of all the options is viable given the highly complex context 

developing countries such as Mexico embody. 
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5.4.1 Areas of Conflict 
Considering the results given by the different methodologies used in this research, it is 

possible to somehow identify the reaction current actors could have to each policy 

alternative. This section will provide a brief outlook on the areas of conflict of each policy. 

This information will be valuable as it will identify specific gridlocks that would need to be 

overcome if stakeholders intend to achieve the desirable scenario of increasing oil 

production. 

Alternatives to an energy sector's governance reform: 

- Increase PEMEX Budget in detriment of the public sector's oil-related income. All 

political parties agree on the importance of increasing PEMEX's budget. This policy that 

would face minor opposition as the additional money could come from government 

savings and not necessarily from the federal social program's budgets. 

- Allow private investment in refineries, storage and transportation of oil refined products 

and allow PEMEX to celebrate contracts for the exploration deepwater fields in the Gulf of 

Mexico with complete liberty. Both alternatives would face strong political opposition. As 

shown by MACTOR and Essence of Decision and Griddle's methodologies, PRI and PRD 

parties would have strong incentives to block such attempts as their historic and 

ideological background plays a pivotal role in their decision making process. This 

approach could be seen by some as a privatization of the parastatal and could be the flag 

of social protests organized by labor unions and the left wing party PRD. 

- Make PEMEX a public listed company in international markets. This approach would 

imply PEMEX could get funding from international markets and at the same time be the 

sole owner of the hydrocarbons revenues. All oil exploration, exploitation and refinement 

efforts would still be done by the parastatal. In addition to this, by going public, the 

company would need to improve its transparency policies which could incentive a rise in 

productivity. This policy could generate mild political confrontation as the PAN and PRI 

parties have publically signaled their inclination for such approach but PRD party would 
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most likely disapprove. PAN presidential candidate Josefina Vazquez Mota is in favor of 

private funding in the parastatal and PRI presidential candidate Enrique Pena Nieto has 

publically proclaimed he believes Mexico should apply the so-called Petrobras model 

to PEMEX which involves making the parastatal public. (EIU, 2011) . 

Nonetheless, PRD presidential candidate strongly oppose the invo lvement of 

pr ivate investors in any of PEMEX's operat ions. (El Norte, 2012) 

Fiscal reform alternatives in Mexico: 

- Eliminate tax exception regimes and lower VAT taxes: Political confrontation would be 

strong as PRI and PRD parties have historically opposed taxing food and medicines. 

Without the elimination of tax exceptions regimes, lowering VAT takes would result in less 

tax revenues. 

- Federalize tax collection so that states and municipalities can increase their role in tax 

collection. Although no major confrontation should be expected from decentralize some 

taxes, the biggest challenge of this policy would be to manage the complex system it 

would create and to make sure State and municipality governments actually collect the 

taxes. Today the Mexican constitution allows State governments to directly collect 38 

different taxes. Nonetheless a recent study showed that in 2011 States governments in 

Mexico collected only an average of 8 taxes. (Ortega, 2012) 

- Tackle tax evasion. This initiative should not face major opposition but its effectiveness 

would most likely depend on the approval of other fiscal reforms such as the elimination 

of tax exception regimes. 

- Reduce direct taxes (income). Some left wing parties would most likely oppose reducing 

income and business profit taxes. The policy could face strong opposition from left wing 

parties who oppose reducing the tax burden of the population and companies with high 

income. 
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It is clear that most policies would face opposition. Therefore, it is important to consider 

the resource requirements that would be needed in order to enact the polices that could 

improve the possibilities achieving the desirable scenario that includes rising oil 

production. 

5.5 Resource Requirements 

Attempts to enact major reforms to the energy governance model have faced a political 

gridlock since 1997. Thus identifying the resources needed to change the current energy 

governance model that would allow PEMEX to revert the falling oil production trend is 

critical. This section aims to signal some of the policy and political requirements needed 

to achieve the desirable scenario. 

5.5.1 Public Policy Requirements 
A reform of the energy sector's governance framework needs to be coupled with a fiscal 

reform that reduces Mexico's dependence on oil-related revenues. This would increase 

oil production and create incentives to increase Mexico's tax revenues as a percentage of 

GDP, to tackle tax evasion and the informal economy and to modernize the whole taxing 

system. The combination of these two factors would yield extraordinary results in the 

hydrocarbons external balance, PEMEX and the public sector's budgetary income. 

Making PEMEX a public listed company in international markets and allowing the 

parastatal to celebrate contracts for the exploration of deepwater fields in the Gulf of 

Mexico with more liberty are the energy framework policies with the highest success 

probabilities. Enacting these two policies would provide PEMEX the required resources to 

accelerate its oil exploration, exploitation and refinement efforts. Simultaneously, the 

collaboration with private companies would allow PEMEX to increase the success rate of 

its exploration efforts. By making PEMEX a public listed company, the parastatal would 

increase its transparency yielding higher efficiency levels. 

No fiscal policy is fully supported by all relevant actors. Nonetheless a comprehensive 

fiscal reform should be pushed into enacting as it would solidify the public sector's 
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budgetary revenues helping Mexico's and PEMEX's finances. It is important to point out 

that the enacting of a combination of fiscal reforms is needed to maximize their effect. 

Tackling tax evasion must be complemented with the elimination of tax exception 

regimes, lower VAT and direct taxes. The combination of these three policies would yield 

higher non-oil-related revenues strengthening the public sectors budgetary income. The 

additional income would allow the government to reduce its dependence on oil-related 

income and eventually could translate into a more flexible tax regime for PEMEX. 

5.5.2 Political Requirements 
The research reveals actors agree on the objectives of increasing the refinement 

capacity, oil production and PEMEX efficiency. Nonetheless a political gridlock has 

prevented the approval of meaningful reforms. The enactments of reforms to the energy 

sector's governance model and to the current fiscal regime are pivotal to achieve the 

desirable scenario of increasing oil production. 

The MACTOR, Essence of Decision and Merilee Grindle's methodologies results 

revealed that the Executive and Legislative branches need to build an alliance around the 

reform of the energy sector's governance model. In other words, the political gridlock 

must be broken if meaningful results are intended. Two scenarios could generate such 

results. 

1) Regardless of the political affiliation of the next president of Mexico, the Executive 

branch would need a majority in the Legislative branch to approve any major public policy 

reform. If he does not have a Legislative majority, he would need to use all the resources 

at his disposable to break down ideological barriers in order to build alliances. 

2) Economic incentives could force the Executive and Legislative branches to work 

together. If oil prices plunge and the public sector's oil-related income begins to fall, the 

incentives could help actors put aside their differences and work in securing Mexico's 

public sector's income. 
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In any case, political civility, dialog and consensus plays a pivotal role. In other words, the 

problem has been diagnosed, the solutions identified and now the future of the 

hydrocarbon external balance and the public sector's oil-related revenue is in the hands 

of the Executive and Legislative branches and their ability to compromise and build 

consensus. 
Chapter VIII: Conclusions 
A baseline scenario shows there is no major risk of a crisis in the public sector's oil-

related income. Nonetheless, prospective and public policy analysis confirms the 

urgency of taking bold decisions to unleash the full potential of the hydrocarbon sector 

and avoid an unfavorable scenario. A political gridlock has prevented energy and fiscal 

reforms from being enacted. Thus the hydrocarbon external balance and the public 

sector's oil related income continues to slowly deteriorate, politicians will need to build 

consensus if the energy sector is to become a powerful engine of economic growth again. 

This research provided with a set of plausible fiscal and energy reforms that could 

strengthen the current energy framework. 

Foresight is useful to anticipate the future and build hypothetical scenarios. The System 

Dynamics approach identified a broad span of plausible 2012-2025 scenarios for the 

hydrocarbons external balance and the public sector's oil-related income. The dynamic 

modeling tool identified the impact oil prices, oil production and refinement capacity 

variations have on the system under study. The results signaled that under a baseline 

scenario the hydrocarbons external balance would continue to slowly deteriorate but the 

public sector oil-related income should not experiment a crisis. Nonetheless, under an 

unfavorable scenario, oil production would fall 43% averaging 1,454 thousand barrels per 

day by 2025. The hydrocarbons external balance would soon experience a deficit and 

nominal and real oil-related income would fall at an annual average rate of 2% and 5% 

respectively during 2012-2025. Considering this, it is evident PEMEX should revert the 

current drop in oil production. This would immensely reduce the system's vulnerability to 

oil price variations. 

127 



In any case, political civility, dialog and consensus plays a pivotal role. In other words, the 

problem has been diagnosed, the solutions identified and now the future of the 

hydrocarbon external balance and the public sector's oil-related revenue is in the hands 

of the Executive and Legislative branches and their ability to compromise and build 

consensus. 
Chapter VIII: Conclusions 
A baseline scenario shows there is no major risk of a crisis in the public sector's oil-

related income. Nonetheless, prospective and public policy analysis confirms the 

urgency of taking bold decisions to unleash the full potential of the hydrocarbon sector 

and avoid an unfavorable scenario. A political gridlock has prevented energy and fiscal 

reforms from being enacted. Thus the hydrocarbon external balance and the public 

sector's oil related income continues to slowly deteriorate, politicians will need to build 

consensus if the energy sector is to become a powerful engine of economic growth again. 

This research provided with a set of plausible fiscal and energy reforms that could 

strengthen the current energy framework. 

Foresight is useful to anticipate the future and build hypothetical scenarios. The System 

Dynamics approach identified a broad span of plausible 2012-2025 scenarios for the 

hydrocarbons external balance and the public sector's oil-related income. The dynamic 

modeling tool identified the impact oil prices, oil production and refinement capacity 

variations have on the system under study. The results signaled that under a baseline 

scenario the hydrocarbons external balance would continue to slowly deteriorate but the 

public sector oil-related income should not experiment a crisis. Nonetheless, under an 

unfavorable scenario, oil production would fall 43% averaging 1,454 thousand barrels per 

day by 2025. The hydrocarbons external balance would soon experience a deficit and 

nominal and real oil-related income would fall at an annual average rate of 2% and 5% 

respectively during 2012-2025. Considering this, it is evident PEMEX should revert the 

current drop in oil production. This would immensely reduce the system's vulnerability to 

oil price variations. 

127 



Oil production and PEMEX productivity needs to increase if the deterioration in the 

hydrocarbon external balance is to be reverted. The research showed that declines of 

oil production have occurred since 1986. To solve this problem, politicians have 

circumvented the energy sector legal framework enacting a new organic law of PEMEX 

and creating a new investment vehicle (Pidiregas) aimed at helping the government 

finance further investment. These measures temporarily stopped the decline. 

Nonetheless, new measures need to be put in place to secure oil production as 

Cantarell oil well decline worsens. The government needs to change its current 

hydrocarbons strategy if it intends to avoid the possibility of an unfavorable scenario, 

"The decline in production and the evident inefficiency of PEMEX is not the result of 

technical factors but rather complex and sensible issues that involve politics, economy 

and ideology." (Schettino, 2009) MACTOR and Essence of Decision methodologies 

confirmed that a political gridlock has prevented the government from unleashing the 

potential of the energy sector. The research concluded that actors such as the 

Legislative and Executive branches are not acting rationally. Even though they share 

several objectives, no major reform has been approved since 1997. Different ideological 

backgrounds and an intense struggle for political domination have become the main 

obstacle. 

The research provided a set of plausible energy and fiscal reforms aimed at enriching 

the current debate. In addition to this, it pointed towards the need for the Executive and 

Legislative branches to build an alliance around the reform of the energy sector's 

governance model. Merilee Grindle's Political Economy of Public Sector Reform 

confirmed that a mix of ideological differences, lack of political will and high oil prices 

seem to have become obstacles in building consensus. Considering the bureaucratic 

environment, the method identified the energy reform most likely to be enacted and 

pointed out a desirable fiscal reform. The energy framework policies with the highest 

probabilities of success are making PEMEX a public listed company in international 

markets and allowing the parastatal to celebrate contracts for the exploration of 

deepwater fields in the Gulf of Mexico with more liberty. In the fiscal side of the equation, 
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tackling tax evasion must be complemented with the elimination of tax exception regimes, 

lower VAT and direct or income taxes. 

In summary, the problem has been diagnosed and there is a wide range of plausible 

solutions. It is in the hands of the Executive and Legislative branches to break the 

political gridlock and build the consensus required to unleash the full potential of the 

energy sector as an engine of economic growth in Mexico. 

7.1 Main Contributions to Knowledge 
Dynamic Systems theory has been used in the past to evaluate public policy options. 

(Ghaffarzadegan, Lyneis, & Richardson, 2009) Nonetheless, this research provides a 

combination of tools that allows stakeholders to understand the problem, and evaluate 

solutions considering the conditions policies will face when proposed. Today there are 

many guidelines, templates and checklists aimed at providing good public policy advice. 

Most of them, however, describe inputs and processes and establish, at best, the 

necessary rather than sufficient conditions for ensuring that advice is fit for purpose. 

(Bridgman & Glyn, 2004) The combination of MACTOR, Essence of Decision and 

Merilee Grindle's methodologies allows the analysis of the complex environment policy 

options face under the assumption that actors might not be acting as "rational" agents. 

This research will allow energy sector's constituents to enhance the tools they will use 

in future energy sector reform debates. Scenarios may be built based on the 

implications of other hypothetical policy reforms. An interface was built in this model to 

allow policy makers to create different scenarios considering other oil price, and 

hydrocarbons production and refinement levels forecasts. Figure 22 shows the 

instructions that the interface will provide the user. Figure 23 is a screenshot of how the 

user is able of introducing his assumptions for oil production, oil prices, peso/dollar 

exchange rate forecasts and even determine the number of new refineries to build and 

the year they will start operations. Finally Figure 23 is a representation of how some of 

relevant output of the model is presented. 
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A public web page has been created to allow stakeholders to contribute and elaborate 

on the findings of this research, will include information on how Foresight, System 

Dynamics, MACTOR, Essence of Decision and Political Economy of Public Sector 

Reform can help Mexico's energy reform debate. The site will incorporate 5 videos of 

10 minutes each where the main findings of the thesis will be shared. Visitors will be 

able to use the Dynamic Model created in this research and create an infinite number of 

plausible scenarios. Furthermore, a blog will be available for users to contribute to the 

discussion and share ideas on the topic. 

7.2 Future Work 

Academics and policy makers are invited to enhance the capability and usability of the 

dynamic system model used in this research. Much can be done to evaluate the impact 

of technical decisions in the hydrocarbons reserve levels and production and refinement 

levels. There is a need to understand and model the effects a hydrocarbons external 

balance deficit has on PEMEX finances and economic variables such as growth, 

income, interest rates, exchange rates, liquidity and others. 
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Conducting a structural analysis on the Mexican energy governance model that 

considers a broader set of actors could yield useful information on strategies to achieve 

the needed alliances that could yield important legislative reforms. The analysis could 

political parties as individual actors, media, academia and the private sector. 

A detailed analysis on each of the proposed energy sector's governance and fiscal 

reforms would be of great value for policy makers and stakeholders. The evaluation of 

models to increase PEMEX budget in detriment of the public sector's income would 

discover the consequences the policy could have on public spending and economic 

activity. Academics are invited to analyze the legal and economic implications of each of 

the available schemes of production sharing agreements. In addition to this, a deep 

analysis and recommendation on the implementation of making PEMEX a public listed 

company would be of great use to the evaluation of the effects such policy would have. 

In other words, comparing, analyzing and recommending governance models using 

case studies of countries such as Brazil and Norway would expand the intelligence 

around the current Mexican energy governance model and its plausible futures. A 

similar approach is recommended to determine the effects different fiscal reforms would 

have on the public sector's budgetary income and the economic activity. 
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