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Abstract

:

In this paper, we posit that sustainability warrants explicit recognition in the teaching of basic principles of economics. The conventional exposition of conceptual and analytic frameworks in basic principles in almost all standard economics textbooks overlooks at least two basic flaws. The first of these concerns the collection of residual externalities that exist without being internalized in market transactions and hence fall outside the calculus of national income accounting. For example, not all energy resource prices capture the entirety of the damages inflicted on natural ecosystems. The cumulus of residual externalities threatens the feasibility of sustainability. The second flaw is the absence of sustainability as a necessary condition in the fundamental benchmark of perfect competition (PC). Sustainability, when explicitly introduced in the PC benchmark, results in significant changes to conceptual premises in economics. The most significant of such changes concerns the axiomatic differentiation between “goods” and “bads”.
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1. Introduction


Sustainability is now the overarching theme that guides the attainment of an array of social objectives such as poverty alleviation, food security, and improved health. A comprehensive review of sustainability spanning a broad domain of connected themes can be found in Jenkins [1]. These themes include ecology, economics, society and culture, and religion. Central to the interconnectedness between the various facets of sustainability, is the recognition that economic growth and desired social outcomes have to be achieved within the limits of the earth’s natural capital. Yet, when it comes to basic principles of economics, which form the foundation of economic thinking and policy making, there is only a tangential acknowledgment of these limits. Most economists, whilst not explicitly addressing the question of sustainability, assume that it would suffice to correct externalities as they emerge through appropriate price signals, incentives, and substitution effects. They further assume that loss of natural capital is remedial owing to the same mechanisms of price, incentives, and substitution [2]. In this paper, we call for the explicit treatment of sustainability in the basic principles. We propose revisions that would enable the basic axioms to truly capture intergenerational sustainability. Following Jenkins [1] and Costanza and Daly [3], we conceptualize such sustainability as the presence of total natural capital stock in excess of a threshold stock level across generations. This threshold level is determined by the biophysical attributes of the natural environment [4].



The conventional narrative of basic principles in almost all introductory textbooks in economics fails to show the lack of symmetry between the equilibria in various markets at the microeconomic level and the overall macroeconomic equilibrium in the economy. This imbalance emerges primarily because not all market externalities are fully internalized. Hence, residual externalities exist. Further, over time these residual externalities do accumulate. In this regard, indicators such as gross domestic product (GDP) and gross national income (Y) do not readily capture the adverse effects of the residuals on economic performance. It is indeed true that basic principles illustrate the shortcomings of GDP. However, as explained subsequently, the microeconomic equilibrium, which serves as the basis for macroeconomic analysis, requires revision, especially to mitigate adverse policy responses. We also propose a revision to the benchmark of perfect competition (PC) in basic principles. This is because the efficiency of markets is premised on the conditions of PC without any recognition afforded to sustainability—a subject of considerable importance, especially in the contemporary context of climate change.



Contemporary texts on basic principles (for example: [5,6,7,8,9,10]) do not deal with the revisions that we propose in this paper. Without these revisions, sustainability and related issues may forever be relegated to the periphery of what is currently regarded as mainstream economics. This may in turn result in a misguided perception of policy challenges, resulting in inappropriate policy responses. The issue is serious because these introductory texts represent a cornerstone in a student’s learning of economics. In a vein similar to that of the endowment effect described by behavioral economists like Knetsch [11] and Kahneman, et al. [12], it would be difficult to undo the learning accomplished from introductory texts. Some students, especially those pursuing a study in business or commerce, do not explore economics beyond the foundational modules. Even with students pursuing a major in economics, authors and instructors mistakenly assume that the issues we raise could be gleaned from later year modules. However, sustainability and related issues are covered in only some select modules on environmental economics, which are truly peripheral to the core economics curriculum. Hence, it is possible for students to graduate without ever having had exposure to issues concerning sustainability. Our proposal is that foundational material should include the revisions we suggest to mitigate the adverse effects of imperfect information.



Our perspective is that of instructors who deliver foundational content in economics to students, who increasingly believe that the basic principles outlined in introductory texts are far removed from reality. We begin our narrative with a synopsis of the benchmarks in basic principles. We then illustrate how and why the presence of residual externalities and their accumulation warrant revisions of the analytic frameworks that we introduce in foundational modules. Here, we provide illustrations of misguided perceptions and policies. Finally, we make a case for the benchmark of PC itself to be revised in recognition of the sustainability of markets.




2. The Benchmarks in Basic Principles


Several introductory texts, such as those mentioned above, navigate a student’s journey into economics. The study of basic principles usually commences with the study of demand and supply leading to the establishment of markets. As indicated, the primary benchmark for the organization of markets is that of PC. The underlying drivers of demand and supply, when premised on the conditions of PC, deliver welfare maximizing outcomes for “goods” and “bads”. Since “goods” are characterized by, more being preferred to less, their markets would expand. Given that “bads” are the direct opposite of “goods”, the converse would unfold.



The basic principles texts also make clear the microeconomic foundation of macroeconomics. For example, see Mankiw’s [13] (p. 44) clear narrative on “National Income: Where it Comes From and Where it Goes”. The sum of all real (constant price) transactions in markets for goods and services provides the basis for Aggregate Demand (AD) or GDP, whilst the sum of such transactions in factor markets provides the basis for Aggregate Supply (AS) or Y. The status of prices in both types of markets (goods and services as well as factors) provides the basis for price level and inflation. The overall benchmark is one of “General Equilibrium”, which portrays a macroeconomic equilibrium (GDP ≡ Y) that rests on a myriad of perfectly competitive markets in equilibrium acting as supporting pillars alongside all leakages and injections being perfectly balanced. At a global level, the benchmark is a state of perfectly competitive (free) trade. Here, all nations display general equilibrium within their respective economies and engage in exchanges by recourse to their comparative advantages such that the trade balance of each nation is zero.



In contrast to the state depicted by the benchmarks, reality is one of gross imperfection (for example, see [14]). The purpose of the benchmarks in economics, at all levels, is to guide corrective policy intervention in the context of various imperfections that inevitably reduce the efficiency. Intervention often takes the form of institutional and regulatory measures alongside a set of incentives and disincentives. Examples of these include: deliberations by the World Trade Organization (at a global level), national tribunals (at a local level), and a system of market-based instruments such as taxes and subsidies (credits) applied both nationally and internationally.



Important questions that arise are: Is the current neglect of sustainability in basic principles texts tantamount to information asymmetry and moral hazard for a student learning economics? How can sustainability be explicitly brought into the discussion of axioms in basic principles? Moral hazard is often illustrated by recourse to “market for lemons” in second hand automobile sale yards. That is, although the seller knows which of the items for sale are defective, the buyer is unaware of them. Hence the condition of perfect information is violated and the welfare maximizing capability of perfect competition is compromised. In the study of economics, the seller is either the textbook author and/or the instructor and the buyer is the student. Moral hazard occurs because the seller (author) is content with omitting certain material even when he/she knows that such material is important. Information asymmetry emerges when the omission is deliberate, perhaps based on strong beliefs such as the irrelevance of sustainability considerations. We illustrate these below by recourse to two propositions.




3. Proposition 1: Residual Externalities Need to Be Factored into the Definition of General Equilibrium


To illustrate a basic flaw in the general equilibrium benchmark, consider how the collection of markets in perfectly competitive equilibrium at the microeconomic level is supposed to lend credence to equilibrium at the macroeconomic level. For illustrative purposes, consider the presence of environmental externalities that contaminate environmental sinks such as air sheds and lakes and rivers. In this instance, for the macroeconomic equilibrium (GDP ≡ Y) to hold, all externalities at the microeconomic level must have been fully internalized. Externalities are never fully internalized by neither regulation nor price intervention. For example, the various pollution protocols, as reviewed by Nordhaus [15], do not stipulate zero emissions or discharges into environmental sinks. Therefore, residual externalities invariably remain and, furthermore, do accumulate. These accumulated residual externalities are not captured in the macroeconomic equilibrium. Several examples validate the presence and accumulation of residual externalities. These include, amongst many others: the permanent and growing brown cloud in Asia (Ramanathan et al. [16]); fragmentation of polar icebergs (Bouhier et al. [17]); and the hole in the ozone layer (Fahey and Hegglin [18]). Hence, environmental economists deem that the definition of macroeconomic equilibrium should be revised to identify the disutility of residual externality (for example, see Thampapillai and Sinden [19]). That is (GDP ≡ Y − DKN), where DKN represents a measure of the residual externality that remains. The tenet of this revision is that the policy maker mistakenly perceives the availability in the economy of an income equaling Y that could be expended. But, in reality, the income that is available for spending is Y less the amount that has to be set aside safeguarding the environmental sink from the residual externality, namely DKN. Nevertheless, the reporting of national income accounting, worldwide, continues on the basis outlined in the System of National Accounts 2008 (for example, see [20]), namely, (GDP ≡ Y). In practice, the estimates of GDP and Y are drawn, respectively, from the expenditure and income accounts. In most standard texts, the tradition of national income accounting and the approaches to macroeconomic policy are exposited on the basis of (GDP ≡ Y). In essence, the economic performance of economies is overstated. Besides, the policies elicited on such premises, for example, strategies to further expand economic growth, are likely to exacerbate the overstatement. It should be noted, however, that the literature on environmental accounting attempts to define sustainable national income. Such definitions involve extending the revised equilibrium (GDP ≡ Y − DKN) by incorporating various components such as additions to and withdrawals from stocks of nature, depreciation of manufactured capital, and efforts to mitigate environmental damage; for example, see Thampapillai and Sinden [19] and Todaro and Smith [21]. Further, given that some positive environmental externalities are also possible, DKN may be regarded as the net measure of residual externalities.



We illustrate the discrepancy between (GDP ≡ Y) and (GDP ≡ Y − DKN) in Figure 1, with reference to the time paths of these two measures for China and India. In this illustration, spanning the period 1992–2015, we confine nature to the air-shed of the economy and measure DKN by the cost of mitigating total greenhouse gas emissions. The data and methodology employed for this illustration are presented in the supplementary material (Tables S1 and S2, and spreadsheet). As illustrated, the time paths of Y and (Y − DKN) display a clear divergence implying that mitigating damage to nature is a priority area for policy development. When the entirety of nature, that is, endowments such as soils, water, and forests, are considered, the divergence would be far more pronounced than that presented in Figure 1 and the priority for policy intervention would indeed be further enhanced. As illustrated in the supplementary material, the relationship between Y and DKN is indeed exponential. Knowledge of such an exponential relationship permits the identification of thresholds when DKN could exceed Y and whereby the economy could lose its capacity to function; (for example see [19] (p. 127)).



Nevertheless, policymaking and narratives of their implication generally proceed on the basis of (GDP ≡ Y).



Consider now an extension of the abovementioned flaw in the realm of international trade. Mankiw [6] (p. 246) claims:


“Although natural resources can be important, they are not necessary for an economy to be highly productive in producing goods and services. Japan, for instance, is one of the richest countries in the world, despite having few natural resources. International Trade makes Japan’s success possible. Japan imports many of the natural resources it needs, such as oil, and exports its manufactured goods to economies rich in natural resources.”







Had the system of national income accounting rested on the premise (GDP ≡ Y − DKN), then Mankiw’s [6] claim is clearly an overstatement of Japan’s economic performance. This is because Japan’s accomplishment is also the export of environmental damage to the countries from which she has imported natural resources. Even if one would argue that the environmental damage could be internalized into the import price, the residual externalities and the long-term impacts of such externalities are hardly internalized. Recall that (DKN) represents a measure of the residual externality. A further difficulty with Mankiw’s [6] narrative is the confinement of nature to extractable natural resources. Paradigms of sustainability, as exposited in [19,22,23,24,25], conceptualize nature as foundational capital encompassing a broad array of endowments including air, water, and soil. When this foundational capital is lost, then the economy ceases to function.



The cumulative effect of (DKN) is indeed important. Concepts such the Environmental Kuznets Curve (EKC) advanced by Grossman and Krueger [26] and the various protocols for emissions reduction mentioned earlier do clearly overlook these cumulative effects. The EKC is based on the observation that marginal emission loads diminish as economic growth progresses and hence lends support to the principle of ‘growth first and the environment later’. Even if economic growth occurs in compliance with the emission protocols, one has to note that the prime objective of these protocols is to reduce emissions and not eliminate them. Hence the growth of cumulative emission loads remains inevitable. Of the various texts that we reviewed, only one principles text, that of Case, et al. [27] (p. 364), appears to address the EKC and cumulative effects, as follows:


“…. high levels of current emissions produce irreversible outcomes. Some would argue that by the time nations such as China and Vietnam develop enough to reduce their emissions, it will be too late. Many believe that global warming is such example.”







The theory of comparative advantage is subject to similar flawed adaptation. The text (quoted in Enwegbara [28]) of a leaked memorandum from Lawrence Summers as chief economist of the World Bank reads:


“I think the economic logic behind dumping a load of toxic waste in the lowest-wage country is impeccable and we should face up to that…I’ve always thought that under-populated countries in Africa are vastly under polluted.”







The trade in toxic wastes had begun well before the infamous memo from Summers. As detailed in Okaru [29], in 1988 alone, West African countries had imported 24 million tons of toxic waste. Further, Okaru [29] provides a comprehensive list of violations and lack of care in the trade of hazardous toxic wastes. In the context of lax legislations, the notion of residual externalities is indeed meaningless. Such perversions of economic activity would be deemed unjustifiable had the basic analytic framework of national income accounting been revised to (GDP ≡ Y − DKN).




4. Proposition 2: Sustainability Is a Necessary Condition in the PC Benchmark


As indicated, the PC benchmark sits comfortably with the axiomatic differentiation between goods and bads. To reiterate, the differentiating characteristics of goods and bads are as follows:


Goods are those where more is preferred to less; and



 Bads are those where less is preferred to more.







As illustrated in all contemporary basic principles texts, when all five conditions of PC, namely anonymity, homogeneity, perfect information, perfect mobility, and full employment, work together, the result is a unique market equilibrium configuration of quantity (Q*) and price (P*) that would maximize net social welfare. That is, any (Q, P) ≠ (Q*, P*) would yield a lower net welfare to society than that defined by (Q*, P*). Behavioral economists question the validity of the welfare maximizing capability of market equilibrium. Amongst others, one reason is that the underlying drivers of markets, mainly utility functions, are determined by not only the items exchanged in markets, but also other attributes such as experienced utilities (for example see [30,31]). Nevertheless, even if such anomalies were corrected or deemed unwarranted in basic principles, the direct implication of the market equilibrium (Q*, P*) that unfolds, when combined with the axioms, is that the bigger the market, the bigger the benefit to society. This observation further implies that economic growth through the expansion of markets for goods and the contraction (or better still elimination) of the markets for bads represent desirable outcomes. Note that the markets for emissions trading are in fact markets for bads with the intention of controlling and/or reducing the bads. However, in the presence of perverse incentives, the bads can accumulate in certain locations–especially poorer countries and regions–as discussed above.



One important reason for this discrepancy is that the benchmark of PC does not explicitly account for sustainability. A basic tenet in some versions of environmental economics is that sustainability of nature is a necessary condition for the sustainability of markets and economies. For example, Daly and Cobb [32], Victor [33], and Thampapillai and Sinden [19], exposit nature as foundational capital, on which the economy rests. Nature acts as a source providing basic resources and amenities, and also acts as a sink, being the receptacle for emissions and discharges. Given that market expansions would inevitably exert pressure on supporting natural endowments, managing without growth as Victor [33] suggests is not an undesirable option. Further, the term “sustainable economic growth”, which some economists mistakenly use, is as explained by Daly [34] an impossible proposition. More recent examples of such tenuous propositions can be found in Gupta, et al. [35]. The primary basis for Daly’s impossibility claim is the accumulation of residual emissions.



Thampapillai [36] and Thampapillai and Sinden [19] argue that the PC benchmark should be extended to include sustainability as the sixth explicit condition. Then, the role of time is explicit in the benchmark. In this context, one would adopt the optimization of an inter-temporal consumption function such as that illustrated by Dasgupta and Heal [37]. As a result, the criteria for the choice of markets would be those with a configuration of quantity and price that maximizes net benefits over an infinite time period. Despite the illustration being theoretical and abstract, the basic axioms of economics would change quite drastically. A good would be one where less is preferred to more, and a bad would be one where more is preferred to less.




5. Conclusions


In this paper, we advanced two propositions to rethink the teaching of basic principles of economics, namely, residual externalities must be factored in the definition of general equilibrium and the conditions of PC must be extended to include sustainability. Given that the cumulative damages caused by residual externalities and sustainability remain outside the scope of basic principles, students run the clear risk of encountering moral hazard and/or asymmetric information. The issue does not seem to be confined to basic principles. Specialized study of financial economics or trade economics, which attracts a fair number of students, also omits the issues that we have raised above. For example, consider Blinder’s [38] exposition of the interconnectedness and complexity of financial markets. In articulating the risks associated with such markets, nature is not identified as an important element of the interconnectedness and a potential source of risk. Even within environmental economics, the fallacy persists. The exhaustive reviews of environmental economics by Cropper and Oates [39] and Stavins [40] failed to capture the linkages to macroeconomics. The treatment of macroeconomics and trade remains outside the coverage of most contemporary discussions in environmental economics.



Most important, perhaps, is for students of basic principles to appreciate the axiomatic change that unfolds, namely that smaller is better than bigger, when the basic benchmark is extended to include sustainability as an explicit condition.
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Figure 1. Time Paths of Y and (Y-DKN) for China and India. 
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