Neoclassical economics is the foundation for all US environmental policy – economists use deliberately skewed data sets to reinforce their own biases – not only does this dampen the urgency for change, but it gives justification for companies and policy makers to reverse course based on statistical models that show a ‘negligible impact’ on their total profit
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William Nordhaus was awarded the Sveriges Riksbank Prize in Economic Sciences in Memory of Alfred Nobel (Mirowski, 2020) in 2018 for his work on climate change. His first major paper in this area was ‘World Dynamics: Measurement Without Data’ (Nordhaus, 1973), which attacked the pessimistic predictions in Jay Forrester’s World Dynamics (Forrester, 1971, 1973) on the grounds, amongst others, that his predictions were not firmly grounded in empirical research: The treatment of empirical relations in World Dynamics can be summarised as measurement without data…Not a single relationship or variable is drawn from actual data or empirical studies. (Nordhaus, 1973, p. 1157; italics in original, subsequent emphases added) There is no explicit or apparent reference to data or existing empirical studies. (Nordhaus, 1973, p. 1182) Whereas most scientists would require empirical validation of either the assumptions or the predictions of the model before declaring its truth content, Forrester is apparently content with subjective plausibility. (Nordhaus, 1973, p. 1183) Sixth, there is some lack of humility toward predicting the future. Can we treat seriously Forrester’s (or anybody’s) predictions in economics and social science for the next 130 years? Long-run economic forecasts have generally fared quite poorly…And now, without the scantest reference to economic theory or empirical data, Forrester predicts that the world’s material standard of living will peak in 1990 and then decline. (Nordhaus, 1973, p. 1183) After this paper, Nordhaus’s own research focused upon the economics of climate change. One could rightly expect, from his critique of Forrester, that Nordhaus was scrupulous about basing his modelling upon sound empirical data. One’s expectations would be dashed. Whereas Nordhaus characterized Forrester’s work as ‘measurement without data’, Nordhaus’s can be characterized as ‘making up numbers to support a pre-existing belief’: specifically, that climate change could have only a trivial impact upon the economy. This practice was replicated, rather than challenged, by subsequent Neoclassical economists – with some honourable exceptions, notably Pindyck (2017), Weitzman (2011a, 2011b), DeCanio (2003), Cline (1996), Darwin (1999), Kaufmann (1997, 1998), and Quiggin and Horowitz (1999). The end product is a set of purported empirical estimates of the impact of climate change upon the economy that are utterly spurious, and yet which have been used to calibrate the ‘Integrated Assessment Models’ (IAMs) that have largely guided the political responses to climate change. DeCanio expressed both the significance and the danger of this work very well in his book Economic Models of Climate Change: A Critique: Perhaps the greatest threat from climate change is the risk it poses for large-scale catastrophic disruptions of Earth systems… Business as usual amounts to conducting a one-time, irreversible experiment of unknown outcome with the habitability of the entire planet. Given the magnitude of the stakes, it is perhaps surprising that much of the debate about the climate has been cast in terms of economics… Nevertheless, it is undeniably the case that economic arguments, claims, and calculations have been the dominant influence on the public political debate on climate policy in the United States and around the world…It is an open question whether the economic arguments were the cause or only an ex post justification of the decisions made by both administrations, but there is no doubt that economists have claimed that their calculations should dictate the proper course of action. (DeCanio, 2003, pp. 2–4) The impact of these economists goes beyond merely advising governments, to actually writing the economic components of the formal reports by the IPCC (‘Intergovernmental Panel On Climate Change’), the main authority coordinating humanity’s response, such as it is, to climate change. The blasé conclusions they reach – such as the following from the 2014 IPCC Report (Field et al., 2014) – carry far more weight with politicians, obsessed as they are with their countries’ GDP growth rates, than the much more alarming ecological warnings in the sections of the Report written by actual scientists: Global economic impacts from climate change are difficult to estimate. Economic impact estimates completed over the past 20 years vary in their coverage of subsets of economic sectors and depend on a large number of assumptions, many of which are disputable, and many estimates do not account for catastrophic changes, tipping points, and many other factors. With these recognized limitations, the incomplete estimates of global annual economic losses for additional temperature increases of ∼2°C are between 0.2 and 2.0% of income. (Arent, Tol, et al., 2014, p. 663; emphasis added) This is a prediction, not of a drop in the annual rate of economic growth – which would be significant even, at the lower bound of 0.2% – but a prediction that the level of GDP will be between 0.2% and 2% lower, when global temperatures are 2°C higher than pre-industrial levels, compared to what they would have been in the complete absence of global warming. This involves a trivial decline in the predicted rate of economic growth between 2014 and whenever the 2°C increase occurs, even at the upper bound of 2%. Given the impact that economists have had on public policy towards climate change, and the immediacy of the threat we now face from climate change (Amen et al., 2008; Gills, 2020; Gills & Morgan, 2019), this work could soon be exposed as the most significant and dangerous hoax in the history of science. Fictional empirics The numerical relationships that economists assert exist between global temperature change and GDP change were summarized in Figure 1 of the chapter ‘Key Economic Sectors and Services’ (Arent et al., 2014b) in the 2014 IPCC Report Climate Change 2014: Impacts, Adaptation, and Vulnerability (Field et al., 2014). It is reproduced below as Figure 1. The sources of these numbers – as I explain below, they cannot be called ‘data points’ – are given in Table SM10-1 from the supplement to this report (Arent et al., 2014a, p. SM10-4).1 Four classifications of the approaches used were listed by the IPCC: ‘Enumeration’ (ten studies); ‘Statistical’ (5 studies); ‘CGE’ (‘Computable General Equilibrium’: 2 studies – one with 2 results); and ‘Expert Elicitation’ (1 study). Enumeration: it’s what you don’t count that counts The bland description of what the ‘Enumeration’ approach entails given by Tol makes it seem unobjectionable: In this approach, estimates of the “physical effects” of climate change are obtained one by one from natural science papers, which in turn may be based on some combination of climate models, impact models, and laboratory experiments. The physical impacts must then each be given a price and added up. For agricultural products, an example of a traded good or service, agronomy papers are used to predict the effect of climate on crop yield, and then market prices or economic models are used to value the change in output. (Tol, 2009, pp. 31–32) However, this analysis commenced from the perspective, stated in the very first reference in this tradition (Nordhaus, 1991), that climate change is a relatively trivial issue: First, it must be recognised that human societies thrive in a wide variety of climatic zones. For the bulk of economic activity, non-climate variables like labour skills, access to markets, or technology swamp climatic considerations in determining economic efficiency. (Nordhaus, 1991, p. 930; emphasis added) If there had been a decent evaluation process in place at this time for research into the economic impact of climate change, this paragraph alone should have raised alarm bells: yes, it is quite likely that climate today is a less important determinant of ‘economic efficiency’ today than ‘labour skills, access to markets, or technology’, when one is comparing one region or country with another today. But what is the relevance of this cross-sectional comparison to assessing the impact of drastically altering the entire planet’s climate over time, via the retention of additional solar energy from additional greenhouse gases? One sentence further on, Nordhaus excludes 87% of US industry from consideration, on the basis that it takes place ‘in carefully controlled environments that will not be directly affected by climate change’: Table 5 shows a sectoral breakdown of United States national income, where the economy is subdivided by the sectoral sensitivity to greenhouse warming. The most sensitive sectors are likely to be those, such as agriculture and forestry, in which output depends in a significant way upon climatic variables. At the other extreme are activities, such as cardiovascular surgery or microprocessor fabrication in ‘clean rooms’, which are undertaken in carefully controlled environments that will not be directly affected by climate change. Our estimate is that approximately 3% of United States national output is produced in highly sensitive sectors, another 10% in moderately sensitive sectors, and about 87% in sectors that are negligibly affected by climate change. (Nordhaus, 1991, p. 930; emphasis added) The examples of ‘cardiovascular surgery or microprocessor fabrication in ‘clean rooms’’ might seem reasonable activities to describe as taking place in ‘carefully controlled environments’. However, Nordhaus’s list of industries that he simply assumed would be negligibly impacted by climate change is so broad, and so large, that it is obvious that what he meant by ‘not be directly affected by climate change’ is anything that takes place indoors – or, indeed, underground, since he includes mining as one of the unaffected sectors. Table 1, which is an extract from Nordhaus’s breakdown of economic activity by vulnerability to climatic change in US 1991 $ terms (Nordhaus, 1991, Table 5 p. 931). Since this was the first paper in a research tradition, one might hope that subsequent researchers challenged this assumption. However, instead of challenging it, they replicated it. The 2014 IPCC Report repeats the assertion that climate change will be a trivial determinant of future economic performance: For most economic sectors, the impact of climate change will be small relative to the impacts of other drivers (medium evidence, high agreement). Changes in population, age, income, technology, relative prices, lifestyle, regulation, governance, and many other aspects of socioeconomic development will have an impact on the supply and demand of economic goods and services that is large relative to the impact of climate change. (Arent et al., 2014b, p. 662) It also repeats the assertion that indoor activities will be unaffected. The one change between Nordhaus in 1991 and the IPCC Report 23 years later is that it no longer lumps mining in the ‘not really exposed to climate change’ bracket (Nordhaus, 1993).2 Otherwise it repeats Nordhaus’s assumption that anything done indoors will be unaffected by climate change: FAQ 10.3 Are other economic sectors vulnerable to climate change too? Economic activities such as agriculture, forestry, fisheries, and mining are exposed to the weather and thus vulnerable to climate change. Other economic activities, such as manufacturing and services, largely take place in controlled environments and are not really exposed to climate change. (Arent et al., 2014b, p. 688; emphasis added) All the intervening papers between Nordhaus in 1991 and the IPCC in 2014 maintain this assumption: neither manufacturing, nor mining, transportation, communication, finance, insurance and non-coastal real estate, retail and wholesale trade, nor government services, appear in the ‘enumerated’ industries in the ‘Coverage’ column in Table A1. All these studies have simply assumed that these industries, which account for of the order of 90% of GDP, will be unaffected by climate change. There is a ‘poker player’s tell’ in the FAQ quoted above which implies that these Neoclassical economists are on a par with United States President, Donald Trump, in their appreciation of what climate change entails. This is the statement that ‘Economic activities such as agriculture, forestry, fisheries, and mining are exposed to the weather and thus vulnerable to climate change’. Explicitly, they are saying that if an activity is exposed to the weather, it is vulnerable to climate change, but if it is not, it is ‘not really exposed to climate change’. They are equating the climate to the weather. While this is a harsh judgment to pass on fellow academics, there is simply no other way to make sense of their collective decision to exclude, by assumption, almost 90% of GDP from their enumeration of damages from climate change. Nor is there any other way to interpret the core assumption of their other dominant method of making up numbers for their models, the so-called ‘statistical’ or ‘cross-sectional’ method. The ‘Statistical approach’ While locating the fundamental flaw in the ‘enumeration’ approach took some additional research, the flaw in the statistical approach was obvious in the first reference I read on it, Richard Tol’s muchcorrected (Tol, 2014) and much-criticised paper (Gelman, 2014, 2015, 2019; Nordhaus & Moffat, 2017, p. 10), ‘The Economic Effects of Climate Change’: An alternative approach, exemplified in Mendelsohn’s work (Mendelsohn, Morrison, et al., 2000; Mendelsohn, Schlesinger, et al., 2000) can be called the statistical approach. It is based on direct estimates of the welfare impacts, using observed variations (across space within a single country) in prices and expenditures to discern the effect of climate. Mendelsohn assumes that the observed variation of economic activity with climate over space holds over time as well; and uses climate models to estimate the future effect of climate change. (Tol, 2009, p. 32) If the methodological fallacy in this reasoning is not immediately apparent – bearing in mind that numerous academic referees have let pass papers making this assumption – think what it would mean if this assumption were correct. Within the United States, it is generally true that very hot and very cold regions have a lower level of per capita income than median temperature regions. Using the States of the contiguous continental USA for those regions, Florida (average temperature 22.5°C) and North Dakota (average temperature 4.7°C), for example, have lower per capita incomes than New York (average temperature 7.4° C). But the difference in average temperatures is far from the only reason for differences in income, and in the greater scheme of things, the differences are trivial anyway: as American States, at the global level they are all in the high per capita income range (respectively $26,000, $26,700 and $43,300 per annum in 2000 US dollars). A statistical study of the relationship between ‘Gross State Product’ (GSP) per capita and temperature will therefore find a weak, nonlinear relationship, with GSP per capita rising from low temperatures, peaking at medium ones, and falling at higher temperatures. If you then assume that this same relationship between GDP and temperature will apply as global temperatures rise with Global Warming, you will conclude that Global Warming will have a trivial impact on global GDP. Your assumption is your conclusion. This is illustrated by Figure 2, which shows a scatter plot of deviations from the national average temperature by State in °C, against the deviations from the national average (GDP per capita) of Gross State Product per capita in percent of GDP (the source data is in Table A2), and a quadratic fit to this data, which has a coefficient of −0.00318,3 and, as expected, a weak correlation coefficient of 0.31.4 This regression thus yields a very poor, but not entirely useless, ‘in-sample’ model of how temperature deviations from the USA average today slightly influence deviations from average US GDP per capita today. In words, Equation (1) asserts that Gross State Product per capita falls by 0.318% (of the national average GDP per capita) for every 1°C difference in temperature (from the national average temperature) squared: GSPPC(DT) = −0.318% × DT2 (1) An absurd ‘out of sample’ policy recommendation from this model would be that the US’s GDP would increase if hotter and colder States could move towards the average temperature for the USA. This absurd recommendation could be ‘refined’ by using this same data to calculate the optimum temperature for the USA’s GDP, and then proposing that all States move to that temperature. Of course, these ‘policies’ are clearly impossible, because the States can’t change their location on the planet. However, the economists doing these studies reasoned that Global Warming would achieve the same result over time (with the drawback that it would be applied equally to all regions). So they did indeed calculate optimum temperatures for each of the sectors they expected to be affected by climate change – with their calculations excluding the same list of sectors that the ‘enumeration’ approach assumed would be unaffected (manufacturing, mining, services, etc.): Both the reduced-form and cross-sectional response functions imply that the net productivity of sensitive economic sectors is a hill-shaped function of temperature (Mendelsohn, Schlesinger, et al., 2000). Warming creates benefits for countries that are currently on the cool side of the hill and damages for countries on the warm side of the hill. The exact optimum temperature varies by sector. For example, according to the Ricardian model, the optimum temperatures for agriculture, forestry, and energy are 14.2, 14.8 and 8.6°C, respectively. With the reduced form model, the optimum temperatures for agriculture and energy are 11.7 and 10.0. (Mendelsohn, Morrison, et al., 2000, p. 558) They then estimated the impact on GDP of increasing global temperatures, assuming that the same coefficients they found for the relationships between temperature and output today (using what Tol called ‘the statistical’ and Mendelsohn more accurately labels the ‘cross-sectional’ approach) could be used to estimate the impact of global warming. This resulted in more than one study which concluded that increasing global temperatures via global warming would be beneficial to the economy. Here, for example, is Mendelsohn, Schlesinger, et al. (2000) on the impact of a 2.5°C increase in global temperatures: Compared to the size of the economy in 2100 ($217 trillion), the market effects are small…The Crosssectional climate-response functions imply a narrower range of impacts across GCMs: from $97 to $185 billion of benefits with an average of $145 billion of benefits a year. (Mendelsohn, Schlesinger, et al., 2000, p. 41; emphasis added) The, once more, explicit assumption these economists are making is that it doesn’t matter how you alter temperature. Whether this is hypothetically done by altering a region’s location on the planet – which is impossible – or by altering the temperature of the entire planet – which is what Climate Change is doing – they assumed that the impact on GDP would be the same.
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