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One would like to think that the scientific refinement of ideas naturally leads to the development and enhancement of epistemological progress. Since the Era of Enlightenment philosophers have extolled what may be described as the assertion of human reason above all other human characteristics. The human ability to think rationally about a situation by making scientific judgments is what distinguishes us from other living organisms, as these philosophers claimed, and is what places the human species at the top of the hierarchy of natural order. The hubris of these claims has become apparent over the years – science cannot solve all of the world’s problems. In particular the field of economic science, in so far as we would like to call it a science, has, like many other rigorous scientific discipline, exaggerated its alleged objectivity and truth and has displaced the role of situational knowledge, i.e. knowledge that is grounded in context and in realistic circumstance. 

The economic scientist, like all the others, employs graphs, models, and equations in order to characterize the world in “objective” terms. The fundamental folly of this enterprise is that it ultimately confounds the representation of phenomena with the actual phenomena themselves. As computer technologies become more advanced and simulation models increase in numerical resolution, this enterprise becomes almost inescapable. The folly of the economic scientist in this enterprise is that he has attempted to characterize human social behavior in relation to the natural resources we consume, which inheres on a plethora of normative assumptions about human behavior, in terms of physical behavior. The consequences of this folly are broad and far-reaching. Especially since our society relies on such economic models to make production and allocation decisions, the effect of simplifying real conditions with ideal-case, modularized scenarios is that interpreting economic data might be distorting or obfuscating. 

Moreover, the economic scientist himself is placed within a particular context and is invariably influenced by the political forces that interact with and within certain specialized modes of economic thought. But a pressing need of genuine scientific inquiry is that the scientist places himself outside the role of a subject. The necessity of detachment in economics is naïve since economics is a normative science. No matter what the case, any economist, just as any self-interested human being, is motivated in his work by a particular set of personal beliefs or values. And so different schools of economics produce different economic results. The knowledge produced within these schools is also situated within a web of intersecting power relations. The energy industry is a notorious example of how the intermingling of power and ideology can adversely affect stakeholders of that industry. 

 Laura Nader writes extensively on the role of power in shaping the decisions of resource allocators and the ideas of the economists which in turn give legitimacy to the measures enacted by these decision-makers.
 For instance, free-market, non-interventionist economic policies during the era of utility deregulation became the modus operandi for nearly all sectors of the economy following Reagan. The greater deregulation movement was supported by an epistemological framework postulating that economic growth and development can be accelerated in a sustainable way if we allow markets to proceed undisturbed by the efforts of central planners who attempt to control and structure private economic activity. Robert Hirsch’s insights of the evolution of the electricity industry and the rise of the “utility consensus” further supports Nader’s thesis.
 Hirsch also describes how an obsession with an ideology of growth in the electric utilities industry promoted  a highly centralized and easily manipulable management system. As growth is intimately tied with progress, Wessels challenges the idea of progress that is often presupposed by economic theorists who discuss economic development.
 He asserts that the belief in indefinite progress has no foundation amid the innumerable informational gaps in and uncertainties about economic data. 

We might apply the above considerations to ongoing conversations about the importance of accurately modeling numerical data on energy resources in the fossil fuel industry.  The work of Adam Brandt, Alex Farrell, and Cutler Cleveland are an insightful compendium that addresses the various uncertainties of fossil fuel production and proposes alternative perspectives on how to qualitatively exact the value of key resource data under certain assumptions on interpreting the data.

 In Adam Brandt’s analysis of the Hubbert production curve, Brandt surveys a wide array of numerous modeling alternatives to the Hubbert normal distribution function.
 His motivation is to test the different petroleum production possibilities assumptions as well as question the assumptions inherent in the Hubbert model. The Hubbert peak has become a salient example of how modeling economic phenomena can alter public perception in a way that obfuscates the reality of the phenomena, which in this case is conventional petroleum production over time. The importance of properly modeling these resources is crucial to resource allocators and industry analysts who appropriate the data to make economic decisions. Energy policymakers need accurate data so that they too are capable of crafting well-designed policies that fully respond to the economic implications of peak fossil fuel production rates and its subsequent decline. Brandt believes that the Hubbert model does not fit every single production scenario. He applies different modeling scenarios to various well sites around the world by taking regional and national oil production data and a statistic regression analysis to find best-fit curves. Although primarily a response to Hubbert’s analysis of U.S. production rates, Brandt concludes his work with a discussion on the importance of examining other models that predict future production rates so that industry experts and energy advisors may make economic decisions that the Hubbert model is incapable of affecting.

Adam Brandt teams with Alex Farrell in another article in which they delineate the various uncertainties associated with transitioning from conventional petroleum resources to other unconventional resources which require different extraction and production technologies.
 Brandt and Farrell go further to evaluate how uncertainties of petroleum resources pose significant challenges to industrialized societies moving in the direction of climate change mitigation. Using conventional resources as a reference point, they examine substitutes for conventional petroleum by comparing their associated costs of production and their associated greenhouse gas emissions contribution. They observe that the world will run out of breathable atmosphere before fossil fuel resources become depleted. In the context of current climate policy initiatives, the implications of their assessment are that industry and government ought to coordinate prescient action so that policies include feasible targets that are tailored by the enormous uncertainties that surround SCP production. 

Finally, Cleveland’s examination of energy returned on invested (EROI) energy gone into the production of new resources sheds light on the issue of fuel scarcity. He claims that one metric for determining resource scarcity is by examining the EROI of petrol-based fuel resources.
 One observes that the curve he constructs in his 2001 paper nearly fits the U.S. crude oil production rates within the same time period – with a peak around 1970 and a relative maximum around 1980. It might be useful to conduct future scarcity analyses that incorporate production rate metrics, EROI metrics, and similar indicators in order to create a robust model that reflects a multi-dimensional account of the exhaustible fuel resource in question.

The essence of Brandt, Farrell, and Cleveland’s work is that each propose an alternative model or an additional consideration to an existing conceptual patchwork of economic insights into petrol-based energy production. As we discussed earlier, the economist is trained to examine economic phenomena within a clearly defined and rationally configured lattice of conceptual models. Each model attempts to reconcile the complexities of real phenomena with the methodical demands of Occam’s Razor, and thus each is incapable of describing the entire reality. Failure to acknowledge the limitation of economic models and misuse of their application are the harbingers of economic disaster. 
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