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Letter From the Editor:
As the autumn comes to an end and the winter begins, I encourage you all to sit 

by the warm fireplace and read this year’s edition of The Cornell Undergraduate 
Economic Review. My name is Samuel A. Itkin and I am a senior in the College of Arts 
and Sciences majoring in Economics & Government and minoring in Business. 
Working on CUER for almost three years, my expectations have been surpassed each 
semester, and the papers continue to tackle both modern dilemmas and imminent 
problems. In this semester’s publication, we have chosen to focus heavily on both 
environmental concerns and socioeconomic issues regarding gender roles. 

I have a tremendous amount of gratitude for all the members of the Cornell 
Undergraduate Economic Review-Specifically, all the copy-editors and referees who 
have spent countless hours this semester reading, editing, analyzing, and discussing all 
submissions. Without such an incredible team of students, this journal would certainly 
be impossible to create. Their creativity and skills have shown to be tremendous. And 
on the topic of creativity, a special thanks to Sebastian Crosby '23 for illustrating the 
relevant and extremely artistic cover to the journal!

On a personal note, I would like to start by thanking every professor in the 
Economics department. All the lessons and theories I have learned from you have been 
applied to the publication of this journal, and I couldn’t be more thankful. I would like 
to give a special thanks to Prof. Wissink for all your continued support in the creation 
of our journal. Lastly, I would like to thank CES’s President Naveen Balay for putting 
together this semester’s ECONversations and panel discussions in CES. 

On an even more personal note, I would then like to thank my entire family for 
their constant emotional support (from Los Angeles) during this semester’s sleepless 
nights for publication.

All I ask is that when you read this, please become intellectually stimulated and 
truly engaged in the readings just as our team has. I would love to hear your comments 
or suggestions on the publication. Please feel free to reach out to me at our email. 

Sincerely Yours,
Samuel A. Itkin

Editor-In-Chief
cueconomicreview@gmail.com Cornell 
Undegraduate Economic Review
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The Myth of Rosie the Riveter:

Gender Roles, Labor Market Failures, and the American Family in World War II
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My name is Naomi Horn (she/her) and I am a member of the class of 2022  at Swarthmore
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Abstract:

This paper examines the American labor market before, during, and after World War 

II to explore the popular myth that the war led to a long-run shift in women’s labor market 

participation. I find that although more women (especially white women) entered the labor 

market for the first time during World War II, it did not cause a sustained shift in labor 

market demographics. Government propaganda was effective at encouraging women to 

enter the labor market during the war, but that propaganda and pressure from companies 

also forced women back out of the labor market after the war ended. Even when women did 

enter workplaces during the war they primarily took jobs that were highly segregated by 

gender. Gender roles influenced women leaving workplaces after the war, even when 

traditional divisions of labor were not economically rational. Ultimately, these changes 

occurred because of the market’s temporary response to a wartime crisis rather than a sign 

of enduring gender equity.
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Introduction:

In the mythology of American feminism, World War II is seen as a turning point for 

women’s labor: the war was a time that, as women entered the labor force in increasingly greater 

numbers, American women were finally encouraged to visibly work outside the home. For the 

first time, women’s workforce labor was seen as patriotic and necessary for society. As 

empowering as this message may be, it is not much more than a myth. World War II did see a 

greater number of women entering the labor market as men left to enlist in the army or were 

drafted. But the shift did not change long run family labor division structures or employment 

patterns. In contrast, immediately following the war, most American women returned to 

primarily household labor as men were able to return to market work.

Although there is a public understanding that women entering the labor market in World 

War II signified a culture change, both the government and employers maintained traditional 

expectations of gender and labor even while employing women at historically high numbers 

during the war. In this paper, I first plan to review how labor supply changes and government 

intervention impacted employment patterns of women during World War II. Then, I will examine 

the implications of how gender role assumptions took precedent over economic rationality in this 

period. Next, I will explore how these changes in employment patterns affected American 

families’ childcare access and how family resources informed fertility decisions. Finally, I will 

examine the effects of the war on women’s labor and American families in both the short and 

long runs.
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Pre-War Economic and Social Context:

Before examining the labor market supply shocks of World War II, it is important to 

contextualize how gender roles influenced the American workforce before the war. Before 

industrialization, there was less of a distinction between household and workforce labor for 

women (Way, 2018). Once industrialization began, even though women participated in the labor 

force, there were clear divisions between “men’s work” and “women’s work.” Household labor 

was coded as feminine, and market labor was coded as masculine. Although women were leaders 

in early workers’ rights movements, women (along with Black people and other people of color) 

were systematically excluded from unions (Milkman, 2016a). Married women were banned from 

most state and federal jobs. Most school districts refused to employ married women (Way, 2018), 

which was especially impactful to women’s employment options since in the late 19th-century 

teaching was a traditionally female-dominated field. The government had an incentive to 

encourage women to specialize in household labor. This is shown in the Becker Model, which 

demonstrates that when parents are highly specialized in different kinds of labor, they are more 

efficient and productive (See Figure 1) (Hoffman and Averett, 2016).

Fig. 1: The Becker Model shows how 
labor specialization within marriage more 
than doubles a household’s productivity. 
When an individual is highly specialized 
and has different production possibility 
curves (PPF), the gains from marriage 
more than double their productivity.
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There are two main theories on the origin of the gendered division of labor within 

industrial markets. The Marxist-Feminist Theory asserts that housework is necessary for 

capitalist production, and that traditionally female labor market jobs rely on traditionally 

feminine human capital such as caretaking (Milkman, 2016a). The Labor Market Segmentation 

Theory argues that segregating workers by gender (and race) keeps workforces compliant, as 

separation stratifies workers who would otherwise work together to seek better conditions

(Milkman, 2016a). Ruth Milkman argues that these theories ignore that labor divisions along 

gender are arbitrary and inconsistent. This point becomes important when examining the relative 

fluidity of gendered labor during World War II.

Before World War II, the Great Depression catalyzed changes in how American families 

supported themselves. In times of economic crisis, women often complete more unpaid 

household labor (Milkman, 1976), in part due to increased opportunity costs for outsourcing 

these tasks. At the same time, the Great Depression saw higher workforce participation for some 

demographics of women. Married white women saw a 5-8% increase in labor force participation 

during the Depression (Sundstrom, 2001), (See Figure 2). Black women’s employment levels

Fig. 2: Married women’s labor force 
participation rates, as published in 
US Census Data (Goldin and 
Olivetti, 2013).
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 stagnated during the Depression due to discrimination within the labor market that favored white 

women and intense negative demand shocks for jobs disproportionately held by Black women, 

such as domestic service due to the high opportunity cost of outsourcing (Sundstrom, 2001). 

Between 1920 and 1930, there was a 300% increase in female union members as women sought 

work outside the home (Milkman, 2016a).

Women spent more time working outside the home and completing household labor tasks 

during the Depression. This increases in women’s participation in both household and market 

labor, when coupled with financial hardship, contributed to the 58% Baby Bust of the Depression 

(Jones and Schoonbroodt, 2015). American women born between 1905 and 1915 had the fewest 

number of children of any cohort of American women in history (Jones and Schoonbroodt, 

2015). There is a correlation between the aggregate increase of women’s labor and this fertility 

decrease.

The number of female union factory workers during the Depression would have been 

higher if not for gender discrimination. Although women were cheaper to employ due to openly 

accepted wage discrimination, factories overtly preferred male workers. (Milkman 2016b). Large 

employers, like Ford, felt a strong desire to hire men so they could provide for their families

(Milkman 2016c).

Page 7



Fig. 3: Men’s labor market supply and demand shifts at the onset of World War II
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Women’s Employment During World War II:

As soon as the United States entered World War II, the labor market supply of 

working-age men decreased dramatically as they enlisted and were drafted into the military (See 

Figure 3). Even as the government’s demand for manufactured goods shifted outward, factories 

hesitated to hire women, largely due to convictions about gendered labor. The United States 

government had to threaten to take away war contracts from factories before many would agree 

to hire women (Milkman 2016b). This market failure is a clear example of a situation that 

required government intervention. Factories were behaving inefficiently by not hiring much-

needed workers, who were both more inexpensive than previous workers and readily available. 

Once factories agreed to hire women, the United States government needed to recruit women to 

fill the labor supply deficit. The dramatic influx of women into the workforce during World War 

II occurred within carefully delineated gender roles. Government propaganda invited women to
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enter the labor market by explicitly drawing parallels between wartime labor and the household 

labor that American women were familiar with (Milkman 2016b). Wartime employment was 

characterized as patriotic, glamorous, explicitly feminine, and temporary (Milkman 2016b). 

Propaganda compared manufacturing tasks like welding with household tasks like sewing 

(Milkman 2016b). This framework “feminized” traditionally masculine jobs, highlighting 

the relative fluidity within the delineation between the masculine and the feminine (Milkman, 

2016a). Companies often recruited female relatives of male workers who had left their jobs to 

serve in the military to make the men’s transition back into the workforce at the end of the war 

more seamless (Milkman 2016b). Women whose husbands were deployed during the war were 

about twice as likely to be employed in 1944 as women whose husbands were home (Goldin and 

Olivetti, 2013).

With the help of propaganda, women responded to this labor market shock in great 

numbers, and the labor supply of women shifted significantly to the right (See Figure 4). There 

was a 50% increase in the number of women in the labor market between 1940 and 1944 

(Milkman, 2016a). At the same time, women’s jobs were still heavily segregated by 

gender. Due in part to the rise of automation in the 1920s, female workers were as physically 

capable of performing most manufacturing jobs as men (Milkman 2016c). However, female 

workers were hired within gender segregated departments and job titles, and hiring managers 

advertised jobs as explicitly male or female (Milkman 2016b). Keeping jobs segregated allowed 

employers to support the ideals of traditional family structures and reinforce the transient nature 

of wartime employment (Milkman 2016b).



Fig. 4: Women’s labor market supply 
and demand shifts at the onset of World 
War II

Mothers’ Employment During World War II:

 At the beginning of World War II, unmarried women had relatively high employment 

rates, but most married white women were not in the workforce (Way, 2018). For the United 

States government, this posed a problem, since the demand for workers was high and most 

women were married (Way, 2018). One of the factors preventing married women from working, 

aside from discrimination, was a lack of available substitutes for childcare and high opportunity 

cost for outsourcing household work. In response to this shortage, the United States government 

instituted a temporary universal childcare program, known as the Lanham Act, across 49 states in 

hundreds of communities from 1943-1946 (Herbst, 2017). The first and only program to provide 

heavily subsidized childcare to all American children, Lanham Act-funded childcare was 

resoundingly successful. It decreased the opportunity costs for mothers to enter the workforce and 

provided a solution to the market failure of a lack of childcare by providing full daycare for 

children under school age, and before and after school care for school-aged children (Herbst, 

2017). The Lanham Act shifted the labor supply curve for mothers outward. Despite some 

variation in quality across
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locations, most of these childcare facilities employed qualified teachers who provided children 

with enriching activities. When surveyed, almost all mothers of children in these programs 

reported satisfaction (Herbst, 2017). The employment rate of mothers affected by the Lanham Act 

saw a 50% increase between the 1940 and 1950 censuses. In one automotive factory, 40% of all 

the women employed during the war were married with children (Milkman 2016b). The program 

was intended from its inception to be temporary. However, it led to a positive externality, labor 

market participation: children who participated in Lanham Act childcare were employed at higher 

rates and earned more as adults than their peers who did not participate in these programs (Herbst, 

2017).

Postwar Women’s Employment:

As the war ended, much of American family life and labor patterns reverted to pre-war 

norms. Women were forced out of many of their wartime manufacturing jobs, and labor was 

divided along the same gender lines as it was before the war (Milkman 2016c). Many women 

wanted to keep their jobs as the war ended, but labor unions and management fell back on 

historical precedent, although these women were capable and cheaper to employ (Milkman 

2016c). This pattern supports the idea that the shift in gender roles during World War II was in 

direct response to the war itself, and that employers prioritized social norms over economic 

rationality. The choice to push women out of factory jobs after the war also increased fixed costs 

for companies which were forced to train new male workers. In the late 1940s and early 1950s, 

government propaganda and advertising shifted to characterize femininity as domesticity

(Vandermeade, 2015). Hiring managers showed strong preferences for male workers (Milkman 

2016c).
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Women were more easily placed into these gender roles in the postwar period as a result 

of lower human capital development during World War II. Both men’s and women’s rates of 

educational attainment fell during World War II. Many young men left college (and to a lesser 

degree, high school) to join war efforts. For women, most factory jobs did not require diplomas, 

so girls dropped out of school to join the war effort in the workplace. These women forewent the 

general human capital development that would have been gained from completing high school 

for specific human capital skills required for manufacturing. Nationwide, about one woman 

dropped out of school two years early for every ten men who entered the army (Jaworski, 2014). 

Since women were pushed out of these specialized manufacturing jobs after the war, many less 

educated women struggled to find work in other areas (Jaworski, 2014). At the same time, the GI 

Bill made it easier for many men to obtain higher levels of education (Jaworski, 2014) by 

lowering the economic cost for educating men. In turn, for many young couples, the opportunity 

cost for educating husbands decreased while the opportunity cost for educating wives increased. 

Prioritizing a husband’s education became more financially feasible, in addition to more socially 

acceptable.

Even though most women who were employed in wartime jobs did not keep these jobs 

following the war, the dramatic increase in women’s employment during World War II did have 

some short and long run effects on women’s labor supply. For more educated women, World 

War II increased the availability of traditionally female “pink collar” jobs such as secretarial 

work. Experience in these areas could be easily transferred after the war. States with higher rates 

of men exiting the labor force to serve in the military saw higher levels of labor force
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participation by more educated women in the 1950s and 1960s (Goldin and Olivetti, 2013). This 

supports the idea that part of the reason why less educated women were unable to remain in the 

workforce was due to a lack of transferable human capital.

Postwar Fertility:

These labor market patterns coincided with the Baby Boom of 1946-1964. Women who 

worked during World War II started families more quickly once the war ended (Jaworski, 2014). 

Although many factors contributed to the Baby Boom, it is important to note the effect of 

intergenerational transfers on fertility patterns. Jones and Schoonbroodt explain the Fertility 

Choice Theory by using business cycle modeling. Their theory proposes that large, negative 

income shocks lead to reductions in fertility, which are followed by an increase in fertility in the 

next generation (Jones and Schoonbroodt, 2015). This theory supports the Baby Bust and Baby 

Boom that occurred during the Great Depression and postwar periods, respectively (See Figure 

5).

Fig. 5: Total Fertility Rate (TFR), 

Total Factor Productivity (TFP), 

and Labor Productivity (LP) 

percent deviations from trend, 

1901-2000 (Jones and 

Schoonbroodt, 2015)
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Parents decreased fertility during the Great Depression and did not generally have 

additional children after the Depression ended. As a result, after the Depression, parents had more 

resources to give to each of their children. With this intergenerational financial stability, coupled 

with the favorable economic conditions of the postwar period, the children of the Baby Bust 

could financially support more children. This, in turn, led to a Baby Boom (Jones and 

Schoonbroodt, 2015). The increase in fertility rates caused the amount of household labor and 

unpaid childcare to increase. The end of the Lanham Act in 1946 saw families again dependent 

on mothers for childcare, as affordable childcare options outside of the home were quite limited 

(Herbst, 2017). Household labor was also time intensive, even with developing appliance 

technology. Due to Economies of Scale, families with more children could spend less time and 

money per child than families with fewer children. The need for childcare for growing families 

decreased opportunities for women to work outside the home, and increased opportunity costs of 

educating women. This contributed to gendered specialization within families during the postwar 

period.

Long-Run Effects of World War II on American Families:

The changing gender makeup in the workforce during World War II caused some long 

run externalities. Most notably, researchers examining postwar marriage data found that the 

probability that a man’s wife will remain in the workforce after marriage is significantly 

correlated with whether his mother worked while he was a child (Fernández, Fogli, and Olivetti, 

2004). This is specifically seen in the sons of women who were employed during World War II 

while they were children. For women born between 1930 and 1935, who were the right age to 
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marry men who had been raised during World War II but were too young for their work habits to 

have been directly impacted by the war, the likelihood of employment after marriage is 

correlated with their husband’s mother’s work history. This phenomenon likely stems from the 

gender role assumptions of men raised by working mothers (Fernández, Fogli, and Olivetti, 

2004). Furthermore, men who grew up in families with two working parents (or a temporarily 

single mother whose husband was deployed) are exposed to nontraditional methods of labor 

specialization within households. The benefits of specialization within a marriage exist 

regardless of how traditionally labor is divided. Men familiar with other men who participate in 

household labor were less dependent on their wives specializing in household labor. 

Conclusion:

Despite the realities of women’s labor in World War II, the idealized vision of 

empowered working women permeates popular culture. A quick Amazon search reveals upwards 

of a dozen feminist children’s books about Rosie the Riveter. This image is inspiring, but it is an 

oversimplification of history. When analyzing the economic and social realities of World War II, 

it becomes evident that the temporary labor force changes of the war had limited lasting impacts 

on gendered labor division in families. The economic conditions that led to women entering the 

workforce in great numbers in the 1940s were consequences of the war itself. These changes 

were simply the market’s response to a wartime crisis; that the war led to limited gains in gender 

equity is little more than an accident. The labor market shift, where men left the workforce to 

enter the military, only occurred to the extent that it did because virtually no women were 

deployed in World War II. Middle class women were invited into industrial labor through
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propaganda that reassured them that this work fell within the “proper” roles for women. The 

intense gender roles within families during the postwar period were consistent with gender roles 

during World War II. As the labor market returned to its traditional supply and the economy 

grew, gendered labor division was reinforced by American families.
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Abstract 

This paper examines the effect of the federal EV (electric vehicle) income tax subsidy on 

EV sales. I find that reduction of the federal subsidy caused sales to decline by 43.2%. To arrive at 

this result, I employ historical time series data from the Department of Energy Alternative Fuels 

Data Center. Using the fact that the subsidy is available only for firms with fewer than 200,000  

cumulative EV sales, I separate EV models into two groups. The treatment group consists of models 

receiving the full subsidy, and the control group consists of models receiving the reduced 

subsidy. This allows for a difference in differences (DiD) model structure. To examine the 

robustness of the results, I conduct regression analyses. Due to a relatively small sample size, the 

regression coefficients lack statistical significance. Above all, my results suggest that federal 

incentives designed to promote EV consumption are successful in their objectives. 

Introduction 

Supporting the rise in popularity of plug-in hybrid electric vehicles (PHEVs), and more 

recently, battery electric vehicles (BEVs), federal and state policymakers have enacted various 

electric vehicle (EV) purchase incentives aimed at reducing carbon emissions. However, the 

federal EV income tax subsidy—the United States’ largest EV purchase incentive—is 

controversial in part because of the lack of empirical evidence. 

Existing EV purchase incentives come in many forms including sales tax exemptions, 

income tax credits, and tax rebates. Policies target retirement and replacement decisions (e.g., 

“cash for clunkers”) or specific vehicle technologies, such as different subsidies for BEVs and 

PHEVs (Gayer and Parker, 2013; Li, Linn, and Spiller, 2013; DeShazo, 2016). Smaller-scale 

state subsidies vary widely, with tax rebates of up to $3,500 in Colorado and no subsidies in 
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Arkansas (AFDC, 2021). Non-pecuniary incentives such as free parking, high occupancy vehicle 

lane access, and reduced toll fees have also been implemented (Ajanovic and Haas, 2016; 

Clinton et al., 2015).  

However, the most prominent EV subsidy in the United States is the federal EV income 

tax credit granted by the American Clean Energy and Security Act of 2009. It provides a 

minimum credit of $2,500, up to $7,500, based on the vehicle’s battery capacity and gross 

vehicle weight rating (American Clean Energy and Security Act, 2009). To qualify, either a 

PHEV or a BEV must: (1) have a battery capacity of no less than five kilowatt-hours, (2) use an 

external source of energy to recharge the battery (plug-in), (3) have a gross vehicle weight rating 

not exceeding 14,000 pounds, and (4) meet specified emissions standards (AFDC, 2021). 

Importantly, the tax credit is cut to 50% of the original value in the second calendar quarter 

following the point when the automaker passes the 200,000 EV sales threshold. It is cut down to 

25% after another two quarters and finally to 0% after another two quarters. The federal subsidy 

has been fully eliminated for Tesla and GM, who exceeded the sales cap in Q3 and Q4 of 2018, 

respectively (see Figure 1).1 The sales cap is a natural way to evaluate the effect of the federal 

subsidy on EV consumption as it creates an environment where some automakers do and do not 

qualify. 

As the climate crisis worsens, policymakers have sought to cut emissions in the 

transportation sector—the fastest-growing emitter of carbon dioxide worldwide and the source of 

29% of the United States’ carbon emissions (Environmental Protection Agency, 2019; World 

Resources Institute, 2019). The 2021 Infrastructure Investment and Jobs Act recognizes the need 

to reduce emissions. The bill dedicates $7.5 billion to building EV infrastructure and, if enacted, 

1 For the Chevrolet Volt, a particular GM model, it should be noted that the e is (discontinued) 
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will be the “largest investment in clean energy transmission and EV infrastructure in [U.S.] 

history" (The White House, 2021). In addition, the Clean Energy for America Act 

proposes to increase the maximum credit of the current federal income tax subsidy from $7,500 

to $12,500, while the Electric CARS Act proposes to remove the existing sales cap (Clean 

Energy for America Act, 2021; Electric CARS Act, 2021). Given the recent uptick in 

congressional interest for EV policy, an empirical analysis of the federal subsidy’s effect on 

consumer behavior may be especially pertinent to lawmakers. 

Proponents of these subsidies argue EVs generate a variety of long-term and short-term 

benefits, including enhanced energy security, reduced negative environmental externalities, and 

benefits to other EV producers in the form of innovation spillovers (Levitt, List, and Syverson, 

2013; AFDC, 2021). Bloom, Schankerman, and van Reenen (2013) estimate that positive 

innovation spillovers cause social returns to research and development (R&D) that exceed 

private returns, providing a strong case for government support of R&D. Meanwhile, opponents 

Figure 1. Phase-out Schedule 
of U.S. Federal EV Income 
Tax Credit.1 Credit: Resources 
for the Future 
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of EV subsidies argue that “free-riding” from wealthy buyers compromises their cost-

effectiveness, and that producers may simply raise prices in response to an extraneous price 

reduction (DeVries 2018). In this paper, a difference in differences (DiD) estimate is employed 

to evaluate the effect of the federal subsidy on EV sales (i.e., the treatment effect). 2 Intuitive 

economic theory indicates that when the price of a normal good rises, ceteris paribus, its 

consumption falls. In the EV context, if an automaker no longer qualifies for the full federal 

subsidy, consumers will be forced to pay higher out of pocket costs. Given the higher cost, it is 

expected that EV consumption will fall. The question is: by how much? 

Two primary considerations motivate the analysis. First, EVs are underproduced and 

under consumed relative to their socially optimal quantity because most market participants do 

not fully internalize their environmental benefits. Fuel savings—the primary cost advantage of 

EVs over Internal Combustion Engines (ICEs)—are an important factor influencing a 

consumer’s decision to purchase an EV or an ICE. According to recent studies, most consumers 

fail to fully internalize the environmental benefits of EVs because they value them less than a 

reduction in purchase price (Ziegler, 2012; Daziano and Bolduc, 2013; Heffner, Kurani, and 

Turrentine, 2007).3 Gillingham, Houde, and Benthem (2021) find that consumers act myopically 

with respect to fuel costs, valuing a purchase price reduction about 2.6 to 6.6 times more than the 

equivalent amount in fuel savings. An example of the “energy efficiency gap,” unobserved costs 

and benefits of EV ownership are another reason consumers are unable to fully internalize 

environmental benefits (an example of the “energy efficiency gap”) (Greenstone and Allcott, 

2 The “treatment” indicates a reduction of the federal subsidy for an EV automaker. 
3  It should be noted that contrary to the popular perception of EVs as “zero emissions” vehicles, they do emit carbon 
through electricity generation, albeit indirectly. See, for example, President Biden Announces Steps to Drive 
American Leadership Forward on Clean Cars and Trucks, 2021. 
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2012).4 This literature suggests that direct subsidies—often more salient than intangible 

environmental benefits or long-term fuel savings—may be necessary to increase consumption 

and production of EVs to their socially optimal quantity. 

Second, subsidies could be needed to counteract upward price pressure caused by 

unfavorable supply-side factors such as stubbornly low oil prices and high lithium-ion battery 

costs. While there have been numerous projections of the demise of nonrenewable fossil fuels, it 

is unlikely that all fossil fuels will be depleted soon.5 This is due to the invention of new 

extraction technologies, the availability of large deposits of oil shales, and the increasing success 

in development and exploratory wells in recent decades. Oil shales are a telling sign that fossil 

fuels are here to stay; if they become commercially viable, they could more than triple the 

world’s existing oil reserves (Dyni, 2006; Covert, Greenstone, and Knittel, 2016). Despite the 

falling price of lithium-ion batteries, a recent study by Bloomberg NEF (2021) suggests that 

battery prices must fall below $100 per kWh (from their current price of around $140/kWh) for 

manufacturers to produce EVs at a cost-competitive price with ICEs (Ziegler and Trancik, 2021). 

Even as the declining price of lithium-ion batteries and increasing competition in the EV market 

give reasons for hope, the non-trivial possibility of a substantial increase in oil reserves means 

that subsidies may be necessary to stimulate EV sales. 

4 While policymakers often perceive energy efficient technologies as a win-win opportunity, the existence of 
unobserved costs and benefits (which are difficult for buyers to examine) leads buyers to become imperfectly 
informed about energy efficient investments. This information asymmetry manifests in investment inefficiency (i.e., 
the so-called “energy efficiency gap”). 
5 See, for example, When Fossil Fuels Run Out, What Then?, 2019. 
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Methods 

Data Collection: 

I obtain observational data from the United States Department of Energy Alternative 

Fuels Data Center (AFDC), officially titled “U.S. Plug-In Electric Vehicle Sales by Model”.6 

The dataset contains annual EV sales by model and type (BEV/EV or PHEV) from 2011-2019 

for all EV manufacturers in the United States. The sales data is reported to the Department of 

Energy by the Transportation Research Center at Argonne National Laboratory. I collect 

corporate financial statistics (net income, total assets, and total liabilities) from the balance 

sheets and income statements of Tesla, Ford, GM, and BMW (Standard & Poor’s Compustat, 

2021). 

Difference in Differences: 

As of August 2021, the difference between the average price of EVs and ICEs is $7,150 

(Kelley Blue Book, 2021). The federal subsidy theoretically makes EVs more attractive since it 

reduces this gap in average purchase cost. I evaluate the extent to which the subsidy increases 

sales, or equivalently, the extent to which reduction of the subsidy decreases sales. The 200,000 

EV sales cap is an exogenous source of variation that can be used to assess the effect of the 

federal subsidy on EV sales. 

This method assumes that the differences in pre-treatment sales and financial control 

variables between the treatment and control units remain time-invariant. The treatment effect can 

then be found by calculating the difference in the change in average sales before and after the 

effective treatment date between the treatment and control unit (see Table 1). Often called 

6 The Alternative Fuels Data Center is a reputable government source that provides data and general information 
about alternative fuels and their federal and state subsidies. 
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“difference-in-differences” (DiD), this method identifies the effect of the treatment (reduction in 

the federal subsidy) by controlling for pre-treatment differences among the observed units and 

their manufacturers (Card and Kreuger, 1994). 

Table 1. Treatment and Control Unit Sales Level. 

Model 2014 2015 2016 2017 2018 2019 

Chevrolet Volt 18,805 15,393 24,739 20,349 18,306 4,915 

Ford Fusion Energi 11,550 9,750 15,938 9,632 8,074 7,476 

Tesla Model S 16,750 26,200 30,200 26,500 25,745 15,090 

BMW i3 6,092 11,024 7,625 6,276 6,117 4,854 

Note: The Chevrolet Volt and Tesla Model S are treatment units, and the Ford Fusion Energi 
and BMW i3 are control units. Credit: AFDC. 

The treatment companies in this study were Tesla and General Motors (GM) since they 

were the only automakers that exceeded the sales cap and thus no longer qualify for the full 

federal subsidy.7 Their flagship EV units, the Tesla Model S and Chevrolet Volt (a GM model), 

motivate the analysis of the subsidy’s effect using sales of these two units. The two 

corresponding control companies are Ford and BMW, and their flagship EV units are the Ford 

Fusion Energi and BMW i3. Given similar characteristics such as price and type (e.g., BEV, 

PHEV), I demonstrate that the BMW i3 BEV is a valid control for the Tesla Model S BEV, and 

the Ford Fusion Energi PHEV is a valid control for the Chevrolet Volt PHEV. 

7 2019 is the post-treatment year in which GM and Tesla receive the federal subsidy below the original amount. See 
Figure 1. 
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To measure the treatment effect using this model, several assumptions are made: (1) the 

anticipation of the treatment among market participants has a negligible effect on sales, (2) there 

are no spillover effects, (3) manufacturer financial statistics (net income, total assets, and total 

liabilities) exhibit parallel trends, and (4) sales of the treatment and control units follow parallel 

trends. 

 

Econometric Model 

Difference in Differences Estimate: 

A difference in differences estimate is conducted using control units and treatment units 

that are similar in price and type, and whose automakers have similar financial statistics. The 

subsidy shifts sales by 𝛿!" , as defined below:  

Equation 1: 𝛿!" = $𝑦&",$ − 𝑦&",!( − $𝑦&%,$ − 𝑦&%,!( 

Where car units are indexed by treatment status T = A, B. A specifies the unit that is not 

affected by the treatment, i.e., the control unit, and B indicates the unit that is affected by the 

treatment, i.e., the treatment unit. Treatment and control units are observed in two time periods, t 

= 1, 2, where 1 represents the period before the treatment goes into effect (pre-treatment), and 2 

defines the period after the treatment goes into effect, (post-treatment). 𝑦&%,! and 𝑦&%,$ represent 

the average annual sales of the control unit before and after the effective treatment date, 

respectively, and 𝑦&",! and 𝑦&",$ represent the corresponding average annual sales for the treatment 

unit. To find the sales growth of unit A and unit B, the difference between unit A’s average pre 

and post-treatment sales $𝑦&%,$ − 𝑦&%,!( and the difference between unit B’s average pre and post-

treatment sales $𝑦&",$ − 𝑦&",!(	 are calculated. Then, the treatment effect (𝛿!" ), is found by taking 
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the difference between the change in the treatment unit’s average sales and the change in the 

control unit’s average sales. 

Generalized Difference in Differences Regression: 

I conduct agnostic DiD regression analyses to evaluate the robustness of the initial 

estimate. While the initial estimate uses data from only two pairs of treatment and control units, 

the regression analyses draw data from all units in the U.S EV market.8 The sales outcome (𝑌&'() 

is defined by the following linear regression model:  

Equation 2: 𝑌&'( = 𝛽) + 𝛾' + 𝜆( + 𝛽!𝐷'( + 𝜖&'( 

Where the sales outcome, 𝑌&'(, is stated in terms of a particular model (m) of a particular 

firm (f) in a particular year (t).  𝐷'( is a dummy variable indicating treatment status; 𝐷'( is 1 if a 

particular firm is receiving 100% of the federal subsidy in a given year and 0 if it is not.9 ϵ&'( 

represents idiosyncratic noise—variables other than the federal subsidy that may affect sales of 

the treatment or control unit in the post treatment period.  The coefficients of each firm 

correspond to firm fixed effects (𝛾'), and coefficients of each year correspond to year fixed 

effects (𝜆(). 𝛽! indicates the treatment effect, and 𝛽) is a constant. 𝛽! and 𝛿!"  (see Equation 1) 

have identical interpretations. Notably, though, they can have different values because the 

regression model utilizes sales data from all units in the AFDC dataset, while the initial estimate 

includes sales data from only two pairs of treatment and control units (over a shorter period of 

 
8 Recall that the treatment and control unit pairs used in the initial DiD estimate are (1) Tesla Model S and BMW i3, 
and (2) Chevrolet Volt and Ford Fusion Energi.  

9 𝐷!" = 0 only during the post treatment period of a treatment unit. In the context of this study, 𝐷!" = 0 in the post-
treatment period of Tesla and GM units and 𝐷!" = 1 in all other circumstances.  
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time).10 The assumptions (see Methods) are accounted for in Equations 2 and 3 through the 

assumption that the error term (𝜖&'() is uncorrelated with respect to 𝐷'(. 

Logarithmic-Linear Difference in Differences Regression: 

A major limitation of the linear regression is that the right skewed nominal sales data 

may compromise the accuracy of the regression coefficients (see Appendix C). To account for 

this potential shortcoming, I transform sales from nominal to logarithmic form and conduct a 

logarithmic-linear regression using logarithmic sales: 

Equation 3: 𝑙𝑜𝑔 𝑌&'( = 𝛽) + 𝛾' + 𝜆( + 𝛽!𝐷'( + 𝜖&'( 

Where 𝑙𝑜𝑔	𝑌&'( is an approximation of the percentage change in sales. Equation 2 and 

Equation 3 are equivalent apart from the difference in functional form—that is, whether the sales 

outcome (𝑌&'() is expressed in logarithmic or nominal terms. 

The accuracy of the predicted treatment effect can be increased if the 𝛽! coefficient is 

converted from log points to percentage points. Under the central assumption that the error term, 

ϵ&'(, is not correlated with 𝐷'(, the exact percentage change in 𝑌&'( for Δ𝐷'(	is evaluated: 

Equation 4: %𝑌&'( = $𝑒𝑥𝑝$𝛥𝐷'(𝛽!( − 1( × 100 

Where Δ𝐷'( is the change in the dummy variable (= 1 − 0) and 𝛽! is the treatment effect 

(expressed in log points). The percentage change in 𝑌&'( approximated by 𝛽! is always a lower 

bound of the actual percentage change in 𝑌&'(. 11 The discrepancy between the approximation 

10  The observed time period in the initial estimate begins in 2015 because some models do not have recorded sales 
data prior to 2014 for some models (see Figure 2 A-B). 
11 For example, a 𝛽# value of 0.50 in the log linear regression means that a one-unit change in 𝐷!" is responsible for a 
50% increase in 𝑌$!". Converting 50 log points to percentage points via Equation 4 indicates the exact percent 
change in 𝑌$!" is 65% (≈ (exp(0.50) − 1) × 100).
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and exact percentage change in 𝑌&'( associated with Δ𝐷'( rises exponentially as the 𝛽! 

coefficient increases. 

Regression Hypotheses: 

The hypotheses in the linear and log-linear regression models are defined below: 

H0: 𝛽! = 0 

H1: 𝛽! ≠ 0 

Where the significance level is 5% (𝛼 = 0.05). H0 states that the federal subsidy has no 

effect on EV sales, and H1  states that the federal subsidy has a non-zero effect on EV sales. 

Results 

Parallel Sales Trends: 

Several assumptions are evaluated, with the most integral being the parallel sales trends 

condition. Importantly, this condition can never be fully validated because the treatment unit 

counterfactual—the sales of the treatment unit in the post treatment period if it still had been 

receiving the full federal subsidy—is never observed. Instead, the condition is met if the 

observed outcome of the treatment and control unit visibly follow parallel trends in the pre-

treatment period. 

As Figure 2A shows, the sales trends of the Chevrolet Volt and Ford Fusion Energi match 

closely throughout the entire pre-treatment period (2015-2018), exemplifying parallel trends. 

Conversely, Figure 2B shows that the sales growth of the Tesla Model S and BMW i3 diverge 

from 2016-2017. The parallel trends condition for this pair is reasonably met since the Model S 

and i3 experience nearly identical sales growth from 2017-2018. 
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Parallel Trends in Corporate Financial Statistics: 

Figure 3 (A-F) demonstrates that the annual percentage change in three financial control 

variables approximately follow parallel trends. As seen in Figure 3E, Ford’s 2,821% decrease in 

net income from 2019-2020 is a clear outlier. It can be ignored because only trends in the pre-

treatment period (2014-2018) are relevant to the parallel trends condition. As Figure 3 (A-D) 

shows, BMW, GM, and Ford generally experienced moderate growth (often between 0-15%) 

with respect to the three observed financial statistics throughout the entire pre-treatment period. 

This pattern is perhaps explained by their legacy status in the automotive market. On the other 

hand, Tesla’s outlier trend might suggest that the chosen control firm (BMW) is invalid. The 

existence of Tesla as an outlier is outweighed, however, by robust parallel trends in sales of the 

treatment and control units and parallel trends in the financial control variables of the three other 

automakers. 

Figure 2. Yearly Percentage Change in Sales. Note: A compares the sales trends of the Chevy 
Volt and Ford Fusion Energi, and B compares the sales trends of the Tesla Model S and 
BMW i3. The Chevrolet Volt’s discontinuance in 2019 is a potential cause for the diverging 
sales growth from 2018-2019 between the Chevrolet Volt and Ford Fusion Energi.  
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Figure 3. Yearly Percentage Changes in Corporate Financial Statistics. Note: A and B show 
total asset trends, C and D show the total liability trends, and E and F show net income 
trends. A, C, and E compare GM and Ford, while B, D, and F compare Tesla and BMW. 
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Effect of Federal Subsidy on Sales of Treatment Units 

Initial Difference in Differences Estimate: 

With the parallel trends condition largely met with respect to sales and, to a lesser degree, 

corporate financial statistics, the initial DiD estimate is calculated: 

𝛿!" = $𝑦&",$ − 𝑦&",!( − $𝑦&%,$ − 𝑦&%,!( 

As seen in the second to last column in Table 2, the reduction in the federal subsidy 

caused nominal sales of the Tesla Model S to decline by 11,091 and of the Chevrolet Volt to 

decline by 7,416, in 2019. The nominal sales decline of the Model S is 49.6% greater than that of 

the Chevrolet Volt. The last column shows that the nominal effect of the subsidy (𝛿!" ) is 56.8% 

and 29.6% of average sales in the pre-treatment period for the Model S and Volt, respectively. 

Notably, the relative treatment effect (|𝛿!" |/𝑦&",!) for the Model S is 91.9% greater than for the 

Chevrolet Volt. The average nominal effect of the subsidy (𝛿!" ) is 9,254, and the average relative 

effect is 43.2% (= 56.8% and 29.6%).12 

12  The relative effect expresses the treatment unit’s decline in average post treatment sales as a share of average pre-
treatment sales. 
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Table 2. Difference in Difference Estimate Components. 

𝑦&%,$ 𝑦&%,! 𝑦&",$ 𝑦&",!  𝛿!"    |𝛿!" |/𝑦&",! 

Chevrolet Volt & 
Ford Fusion Energi 7,476 10,989 4,915 19,518 -11,091 0.568 

Tesla Model S & 
BMW i3 4,854 7,427 15,090 25,079 -7,416 0.296 

Note:  𝑦&%,! and 𝑦&%,$ represent the average annual sales for the control units (Ford Fusion Energi 
and BMW i3) before and after the treatment went into effect, respectively. 𝑦&",! and 𝑦&",$ 
represent the corresponding average annual sales for the treatment units (Chevrolet Volt and 
Tesla Model S). 𝛿!"  is the treatment unit sales lost due to the reduction of the federal subsidy, and 
|𝛿!" |/𝑦&",! represents 𝛿!"  as a percentage of the treatment unit’s average pre-treatment sales. 

Generalized Difference in Differences Regression: 

Regression analyses with more rigorous statistical techniques are performed in order to 

determine the robustness of the predicted treatment effect. The linear regression model is 

specified by Equation 2:  

𝑌&'( = 𝛽) + 𝛾' + 𝜆( + 𝛽!𝐷'( + 𝜖&'( 

As seen in Table 3, the regression 1 𝛽! coefficient of -16575.2 means the subsidy caused 

sales to decline by about 16572 units. Among the specifications, regression 1 has the greatest 

absolute t-value (4.493) and is the most statistically significant (p-value = 9.05e-06). The range 

between the smallest and largest 𝛽! coefficient in absolute terms is 14740.9 (= 16,575.2 − 

1,834.3). The range between the largest and smallest t-value in absolute terms is 3.347 (= 4.493 

− 1.146). Regressions 1-5 are statistically significant (p-value < 0.05). The absolute value of the

𝛽! coefficient decreases as the number of years in the regression decreases. Meanwhile, the p-

Model:

Page 34



value of the 𝛽! coefficient increases as the number of years in the regression decreases (except 

for regression 7). 

Table 3. Linear Regression Coefficients. 

Independent Variable Estimate (𝛽!) Standard Error t-value Pr(>|t|) 

         Subsidy Eligible 

           (Regression 1)   

-16,575.2 3,689.5 -4.493 9.05e-06 

Subsidy Eligible 
(Regression 2) 

-15,641.2 3,885.0  -4.026 6.86e-05 

Subsidy Eligible 
(Regression 3) 

-14,713.8 4,122.3 -3.569 0.000412

Subsidy Eligible 
(Regression 4) 

-13,731.71    4,424.12 -3.104 0.00211 

Subsidy Eligible 
(Regression 5) 

-11,958.0 4,773.7 -2.505 0.01299 

         Subsidy Eligible     

           (Regression 6) 

-9,399.2 5,182.9 -1.813 0.0716 

Subsidy Eligible 
(Regression 7) 

-6,227.2 5,435.0 -1.146 0.2544 

Subsidy Eligible 

(Regression 8) 

1,834.3      1,401.3  1.309 0.196172

Note: Linear regressions are conducted across 8 different year specifications. Regression 1 
contains sales data for years 2011-2019, regression 2 contains sales data for years 2012-2019, 
regression 3 for years 2013-2019, and so on until regression 8, which includes sales data for 
years 2018-2019. The values in the “Estimate” column represents the 𝛽! coefficients (expressed 
in nominal terms). The standard deviation of 𝛽! coefficients across all specifications is 
4,790.7075 units (figure not shown in table). 
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Logarithmic-Linear Difference in Differences Regression:  

The log-linear regression is given by Equation 3: 

𝑙𝑜𝑔 𝑌&'( = 𝛽) + 𝛾' + 𝜆( + 𝛽!𝐷'( + 𝜖&'( 

As seen in the “Estimate” column in Table 4, the 𝛽! coefficient in regression 6 is 

1.56285. The corresponding %𝑌&'( (377.2403) indicates the federal subsidy increases sales by 

about 377%. The %𝑌&'( in regression 1 (170.3805) and in regression 8 (177.4609) are relatively 

more modest. There are no statistically significant regression coefficients among the year 

specifications. The range between the smallest and largest %𝑌&'( is 206.8598 (= 377.2403 

−	170.3805), and the range between the smallest and largest t-value is 0.17993 (= 1.393 − 

0.894). In contrast to the linear regression, the 𝛽! coefficient increases as the number of years 

included in the specification decreases (except for regressions 7 and 8).  
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Table 4. Logarithmic-Linear Regression Coefficients. 

Independent Variable Estimate 
(𝛽!) 

%𝑌&'( Standard 
Error 

t-value Pr(>|t|) 

     Subsidy Eligible 

    (Regression 1)   

0.99466 170.3805 1.11248 0.894 0.371772 

Subsidy Eligible 
(Regression 2) 

1.13398 210.8002 1.15282  0.984 0.325912 

Subsidy Eligible 
(Regression 3) 

1.28049 259.8403   1.17431 1.090 0.276340 

Subsidy Eligible 
(Regression 4) 

1.34049 282.0915   1.17633 1.140  0.25549 

Subsidy Eligible 
(Regression 5) 

1.48502    341.5054   1.15260  1.288 0.198989 

      Subsidy Eligible     

       (Regression 6) 

1.56285 377.2403  1.1218 1.393 0.16549 

Subsidy Eligible 
(Regression 7) 

1.35010 285.7811  1.0020 1.347 0.180708 

Subsidy Eligible 
(Regression 8) 

1.02051 177.4609  0.9964 1.024 0.310397 

Note: Log-linear regressions are conducted across 8 different year specifications. Regression 1 
contains sales data for years 2011-2019, regression 2 contains sales data for years 2012-2019, 
regression 3 for years 2013-2019, and so on until regression 8, which includes sales data for 
years 2018-2019. The “Estimate” column includes the unmodified 𝛽! coefficients. The values in 
the “%𝑌&'(” column are the outputs from Equation 4. The standard deviation of %𝑌&'( across 
all specifications is 80.6274% (figure not shown in table). 
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Discussion 

Difference in Differences Estimate: 

Losing the federal subsidy caused an average sales decline equivalent to 43.2% of 

average pre-treatment sales (Table 2); the federal subsidy has a substantial positive impact on EV 

sales.13 Notably, the relative effect of the subsidy on sales of the Volt is 91.9% greater compared 

to the Model S. This result is consistent with Layard, Mayraz, and Nickell (2008), who found 

that lower-income consumers have a higher marginal utility of income than higher-income 

consumers. Since the more affordable Volt targets middle-income consumers, while the luxury 

Model S is geared towards higher-income consumers, the same price reduction should engender 

a stronger motivation to purchase the former than the latter.    

Moreover, there is reason to believe the true treatment effect is greater than the initial 

estimate suggests. While a reduced form of the subsidy was available for GM and Tesla 

throughout 2019, the subsidy has since been fully eliminated for the two companies. For GM, 

2019 is an incomplete post-treatment period as the firm was still receiving 100% of the subsidy 

in Q1 of 2019.14 This likely caused GM’s EV sales in the post-treatment period to be slightly 

greater than if the treatment was in effect for the entire post-treatment period (i.e., if GM was 

following the same phase out schedule as Tesla). Unlike GM, Tesla was receiving the reduced 

subsidy throughout the post-treatment period; the treatment effect may be underestimated to a 

greater degree for the Volt relative to the Model S (see Figure 1).  

 

 

 
13 Recall that δ#& is 56.8% for the Chevrolet Volt and 29.6% for the Tesla Model S. 

14 The issue of an incomplete post treatment period could have been at least partly avoided if sales data were 
organized by month or quarter. However, AFDC dataset used in this study organizes sales by year. 
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Generalized Differences in Differences Regression: 

The fact that many of the linear regression specifications have negative 𝛽! coefficients 

runs against the grain of intuitive economic theory.15 This factor, in addition to the right skewed 

nominal sales data, reduces confidence in the results of the linear regression and motivates a 

logarithmic linear regression analysis (see Appendix C).16 The substantial positive treatment 

effect indicated by the log-linear regression is in line with that of the initial estimate. The log-

linear regression shows that the federal subsidy increases EV sales by more than 300% in the 

most extreme case and by about 170% in the least extreme case. It is highly implausible that the 

federal subsidy increases EV sales to the extent that the log-linear regression indicates.  

The 𝛽! coefficients of linear regression specifications 1-5 are statistically significant at 

the 5% level, favoring H1. T high standard errors across all log-linear specifications do not 

support H1. However, they suggest that more modest 𝛽! coefficients could be obtained if 

additional data points are included in the regression. The overall lack of statistical significance in 

the results of the regression model give reason for greater reliance on the results of the initial 

estimate.  

 

Limitations 

Availability of Data: 

The lack of statistical significance in the regression model is not so much a result of 

underlying flaws in study design as lack of sales data (especially with respect to treatment units). 

Several contingent factors motivate future empirical evaluations of the treatment effect. 

 
15 It is a well-known among experts and laymen that demand for a normal good increases as its price decreases (as 
opposed to say, Veblen or Giffen goods). However, Table 3 shows that the federal subsidy decreases sales.  
16 The counterfactual’s significant sensitivity to the number of years in the pre-treatment period reduces confidence 
in the 𝛽# coefficients of both the linear and log-linear regression. 
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Variation in 𝛽! will decrease if data from more control and treatment units is utilized. While a 

growing EV market clearly attracts new automakers to enter (creating additional control units), it 

also motivates some existing manufacturers to produce new car models even if they do not 

qualify for the full federal subsidy (creating additional treatment units). Additionally, several EV 

automakers are expected to exceed the sales cap in the next few years (Federal EV Tax Credit 

Phase Out Tracker by Automaker, 2021).17 If they receive less than the full federal subsidy, their 

existing (control) units would become treatment units. Variation in 𝛽! can also be reduced by 

utilizing more frequent sales data (e.g., monthly, weekly).18 Even if the AFDC dataset continues 

to be organized at the annual level, the number of data points will naturally increase as data is 

added from more years. It would be insightful for further empirical examinations of the federal 

subsidy’s effect to incorporate more frequent sales data from more units. 

Study Scope: 

It is possible the treatment effect found in the initial estimate (𝛿!" ) differs significantly 

from the average treatment effect for all EV manufacturers. If this is the case, the application of 

the treatment effect would be limited to Tesla and GM. However, given that data for treatment 

units is limited to Tesla and GM, the fact that the treatment effect (𝛿!" ) is broadly consistent with 

intuitive economic theory suggests that it should apply to all EV manufacturers. 

The results of this study are only applicable to the U.S federal income tax credit. One 

may intuit that a proportional relationship exists between (1) the effect of smaller state income 

tax credits and the larger U.S federal income tax credit, and (2) between other countries’ federal 

17 Toyota is expected to exceed 200,000 EV sales in Q2 of 2022, followed by Ford in Q3 of 2022. 
18 The latest year of available sales data in the AFDC dataset is 2019, meaning each treatment and control unit has 
only one data point from the post-treatment period. If, for example, the AFDC records sales data on a monthly basis, 
the empirical analyses specified in this study can draw from a data pool of post-treatment units 12 times larger than 
the size of the data pool at the time of writing. 
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income tax credits and the U.S federal income tax credit. But, the question of whether such 

proportional relationships exist unclear. Future research that seeks to answer these questions 

would provide insight into the relationship between federal and state EV subsidy design.19  

Omitted Variables: 

Assumption: 

The potential for factors unrelated to the federal subsidy to have affected EV sales in the 

post-treatment period presents a possible limitation of this study. For instance, there are at least 

three potential limitations concerning the previously stated assumptions (see Methods). First, the 

loss of the subsidy may have caused a subgroup of price-conscious consumers to strategically 

shift away from the treatment unit in favor of the control unit, violating assumption 2.20 While 

such behavior would exaggerate the difference in post-treatment sales between the treatment and 

control unit, the potential overestimation appears to be trivial. Such strategically acting 

consumers are faced with a wide variety of similar EV brands. Thus, sales of the treatment unit 

would be diverted to a broader group of models.21 Second, the parallel trends condition may be 

violated if one of the observed units has a battery fire incident after the federal subsidy is 

reduced for the treatment firm. However, these incidents are not particularly relevant to the 

parallel trends condition because reports of EV battery fires are not exclusive to a specific brand 

and the resulting consumer shock would likely affect sales of all EV models rather than a single 

19 The question of whether relationship (2) is proportional is especially important given the expected rise in India 
and China’s share of global energy consumption, of which transportation is a major driving force. See China and 
India account for half of global energy growth through 2035, 2011. 
20 Recall that the treatment and control units are selected based on their similarity with respect to a set of 
characteristics. See Methods. 

21 Prominent alternatives to Tesla include luxury brands Mercedes, Porsche, and Volvo. Similar mid-price 
alternatives to Chevrolet include Nissan, Toyota, and Smart. 
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automaker (see, for example, Lambert, 2019; Colias and Foldy, 2021). Third, the parallel trends 

condition may also be compromised if the error term, ϵ&'(, is correlated with 𝐷'(. Nonetheless, 

it is appropriate to assume ϵ&'( is not correlated with 𝐷'( since the treatment and control units 

are reasonably similar (see Results).22 While the assumptions in this study are limited in some 

regards, closer examination reveals that they are unlikely to cause a major overestimation of the 

treatment effect. 

Anticipation of Treatment: 

The treatment effect may be overstated if market participants act strategically in 

anticipation of the treatment. For example, producers expecting to lose the federal subsidy may 

decide against starting the development of new EV models, stop ongoing development of EV 

models, or discontinue existing EV models that are most adversely affected by a reduction in the 

federal subsidy. Consumers can act strategically by purchasing the treatment unit earlier than 

they anticipated in order to take advantage of the federal subsidy. These behaviors could be seen 

in a pronounced swing in sales of the treatment unit shortly before the treatment goes into effect. 

Figure 2 (A-B) reveals that instead of being a major swing, sales growth from 2017-2018 was the 

smallest for all units (excluding the Ford Fusion Energi). 

Discontinued Chevrolet Volt: 

The initial estimate of the treatment effect on sales of the Chevrolet Volt could be an 

overestimation since it does not account for the fact that the Chevrolet Volt was discontinued in 

March 2019 (Lambert, 2018). The lack of a 2020 model may have dissuaded consumers intent 

on purchasing the new model. However, the recorded sale of 68 new Volt units in 2020 implies 

22 A notable feature of the treatment unit counterfactual is that it is never observed, meaning the parallel trends 
condition cannot be completely verified. 
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the Volt was still available for purchase throughout 2019 and 2020 (Cain, 2021). The unit’s 

discontinuance is unlikely to substantially confound the effect of the federal subsidy. 

Conclusion 

While the issue of EV policy has come to the fore, there is a lack of evidence on the 

effect of the federal EV income tax credit on sales. Despite potential shortcomings, this study 

contributes an important finding to the growing federal interest in EV policy and introduces 

fruitful avenues for further inquiry. Most important to this study’s examination, I find that a 

partial reduction in the federal subsidy caused EV sales to decline by 43.2% on average. This 

indicates the federal subsidy has a substantial positive effect on EV sales. It further suggests that 

one way to stimulate sales could be to raise the sales cap threshold. To build upon the results of 

this study, future work should use rigorous empirical techniques that incorporate more frequent 

time series data and data from more units. 
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Appendix 

A. Role of Electric Vehicles in Promoting Human Welfare

Sometimes regarded as “the most important number you’ve never heard of,” the social 

cost of carbon (SCC) is an important tool used by policymakers to compare the cost and benefits 

of environmental policies (Roster, 2021). 

The average net social benefit per EV can be estimated by multiplying the difference in 

lifetime carbon emissions between the average EV and ICE by the SCC (Aguirre et al., 2012).23 

The low bound net social benefit is $1,583 (using the White House’s 3% discount rate SCC of 

$51 per metric ton), while the high bound net social benefit is $3,881 (using Carleton and 

Greenstone’s 2% discount rate SCC of $125 per metric ton) (Interagency Working Group, 2021; 

Carleton and Greenstone, 2021). Applying the average treatment effect obtained in this study, the 

social opportunity cost per EV model in 2019 is $14.6 million in the low SCC scenario, and 

$35.9 million in the high SCC scenario.24 The global net social impact is dramatically higher. 

According to UN estimates, some 1.2 billion new cars will be added to the global fleet by 2050. 

Assuming that all new cars are ICEs and that the net social benefit per EV remains constant at 

the low bound ($1,583), the global social opportunity cost is around $1.9 trillion (Modaresi, 

2014). 

         The estimates of the net social benefit per EV suggest a reduction of the maximum credit 

($7,500) by $5,917 (using the low estimate) and $3,619 (using the high estimate). Though, at 

least three contingent factors indicate that a reduction may not be optimal. First, an LCA 

23 Using a life cycle assessment (LCA), Aguirre et al. (2012) find the difference in lifetime carbon emissions 
between an EV and an ICE to be 31.045 metric tons. 
24 The average effect found in the initial estimate, 9,254, is determined by averaging the effect of the federal subsidy 
on sales of the Tesla Model S and Chevy Volt. It does not necessarily represent the average effect the subsidy would 
have on sales of every model in the EV market in 2019. 
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narrowly measures environmental impact in terms of carbon emissions, excluding other relevant 

factors such as nitrogen oxide and volatile organic compound emissions. An LCA that accounts 

for a broader array of environmental factors could indicate a greater EV net environmental 

benefit than current estimates suggest. Second, current SCC estimates exclude an increasingly 

important factor—equity. The same nominal damage from climate change clearly has different 

impacts on countries of varying prosperity.25 If wealth and income inequality continue to grow 

between the so-called global north and south, which I expect it will, then the impact of climate 

change will become even more disparate on a country level comparison (not to mention the 

growing income inequality within many developed and developing countries). An equity-

weighted approach would account for disproportionate climate implications between regions. If 

implemented, it could raise the SCC by a factor of 2.5 or more (Anthoff and Johannes, 2016). 

Third, the SCC does not account for the cost of consumer responses to growing climate risk. The 

increasing frequency and intensity of extreme weather events would likely lead consumers to 

purchase preventative measures such as insurance (Erb, 2021). These factors reduce confidence 

in the current EV net social benefit. Given the uncertainty of the SCC and EV net environmental 

benefit, it may not be optimal to lower the maximum credit of the federal subsidy until more 

comprehensive estimates are available. 

B. Alternative Policy Design

Although this study finds that the current federal income tax subsidy substantially increases 

EV sales, alternative policy designs might be more cost-effective.   

25 Hurricanes Dorian and Harvey illustrate how a climate disaster can have markedly different relative impacts on 
regions of varying wealth. Dorian, which made landfall in the relatively poor island nation of the Bahamas, costed 
$3.4 billion (a significant but not exceptional figure). Despite the moderate nominal damage, the effect of the 
hurricane on the islands of Grand Bahama and Great Abaco in particular are strikingly visible today. Meanwhile, 
Harvey caused around 37 times more damage than Dorian ($125 billion), but evidence of its existence has all but 
disappeared since it made landfall in Texas (a relatively wealthy U.S state). See Blake and Zelinsky, 2018; Damages 
and other impacts on Bahamas by Hurricane Dorian Estimated at $3.4 billion: report, 2019. 

Page 51



I. EV Charging Infrastructure

      The slow charging time of EVs on standard household plugs has greatly stimulated 

demand for public fast-charging stations. Despite the integral role of access to fast charging in 

consumer purchase decisions, these stations have been underproduced because of a free-rider 

problem: individual firms incur significant costs to set up and maintain extensive public charging 

infrastructure, but benefits (i.e., access to charging) can be easily exploited by consumers of 

other firms that do not pay (i.e., free riders). If automakers act rationally, there will be a lack of 

charging stations since firms do not want to shoulder the private costs of building charging 

stations while being forced to share in the benefits.26 Despite the attempt by third party firms to 

bridge this supply gap, the charging fees they impose on consumers raises the cost of owning an 

EV and diminishes the expected value of fuel savings—the primary cost advantage of owning an 

EV over owning an ICE. Federal intervention could attempt to solve this free rider problem 

through direct construction or subsidization of a nationwide network of free public fast charging 

stations.  

Li et al. (2017) estimate that subsidizing charging infrastructure could be twice as 

effective at encouraging EV consumption than the current federal income tax subsidy. This 

provides strong motivation for the federal government to subsidize construction of EV charging 

infrastructure. The Infrastructure Investment and Jobs Act does just that, allocating over $7 

billion in federal funds to EV infrastructure. Even so, the true effect of such investment on EV 

sales remains unclear.  

26 Tesla has responded to this market failure by creating a global network of proprietary “supercharger” stations. See 
https://www.tesla.com/supercharger. This network makes charging more convenient for Tesla customers but may 
waste resources as it duplicates the number of necessary charging stations.
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II. Income Tiered Incentives

An income stratified subsidy that favors lower income consumers is more politically 

palatable than the federal subsidy. It also increases marginal environmental benefits. This is 

because, holding its environmental footprint constant, an EV replacing a less fuel-efficient ICE 

creates a greater marginal environmental benefit than if it were replacing a more fuel-efficient 

ICE. Bhat, Sen, and Eluru (2009) find that lower-income consumers tend to drive vehicles that 

are older, more polluting, run on fossil fuels, and drive them longer than higher-income 

consumers. An income stratified version of the federal subsidy reflects this higher likelihood. For 

example, low-income consumers could receive a maximum credit greater than the current 

maximum of $7,500, and high-income consumers receive a maximum credit less than $7,500.  

While a recent amendment to the $3.5 trillion Democratic infrastructure proposal put forth by 

Senator Deborah Fischer (R-Neb.) aims to address the issue of equity in the federal subsidy,27 it 

differs fundamentally from the framework suggested here.28   

III. Salience in Consumer Purchase Decisions

A central assumption in public finance is that agents fully optimize their behavior with 

respect to taxes. The current federal income tax credit performs optimally under this assumption. 

However, recent literature on salience demonstrates that agents are inattentive or myopic to some 

forms of taxes (Goldin, 2015; Chetty, Looney, and Kroft, 2009; Finkelstein, 2009). In the context 

27 Senator Deborah Fischer’s non-binding amendment to the current $7,500 federal tax credit would eliminate the 
federal subsidy for all EVs priced over $40,000 and for households with an income of $100,000 or more. See press 
release: Fischer Opposes Senate Democrats’ Reckless Tax and Spend Plan, 2021. 
28 Notably, the Bloomberg NEF Electric Vehicle Outlook predicts that the average price of most EVs will fall below 
$40,000 around 2030, implying that Senator Fischer’s amendment may be a decade too early. 
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of the federal subsidy, this literature suggests that policymakers should prioritize more salient 

subsidies such as sales tax reductions and rebates over the existing federal income tax credit. 

Another factor in consumer purchase decisions related to salience is redemption cost, 

which varies based on the complexity of the subsidy and the labor required to obtain it. Sales tax 

reductions and fee exemptions require no redemption costs as they can be made available at the 

point of sale. Meanwhile, the relatively high redemption cost of less salient incentives such as 

rebates and tax credits diminish their expected value for consumers. The combined effect of high 

redemption costs and low salience may be illustrated by the relatively small uptake rate of 

California’s state EV rebate program.29 However, there is scarce empirical evidence for the 

relationship between low uptake rates and EV sales, and if the low uptake rates are due to low 

salience or high redemption costs. 

29 As of 2015, there was a 74% redemption rate for California’s state EV rebates (currently valued up to $7,000) (see 
Clean Vehicle Rebate Project, 2015). I use California’s rebate in lieu of the federal income tax credit since there is 
scarce evidence for the uptake rate of the federal subsidy. This is appropriate because 42% percent of U.S. EVs are 
purchased in California, and rebates and tax credits are similar in terms of salience (see Electric Vehicle 
Registrations by State, 2020). 

Page 54



 

 

C. Descriptive Statistics 

Table 5. Regression Model Descriptive Statistics. 

Independent 
Variable 

Min  Q1 Median Mean Q3 Max SD 

Nominal Sales 0 0 9 3,368 2,015 154,840 10,729.30 

Logarithmic 
Sales 

0 0 2.303 3.803 7.609 11.950 3.89 

Note: In the nominal sales data, the mean (3,368) is about 374.22 times larger than the median 
(9), indicating a significant right skew. In the logarithmic sales data, the mean (3.803) is about 
1.65 times greater than the median (2.303). The mean to median ratio of the logarithmic sales 
data is considerably smaller than that of the nominal sales data, indicating the logarithmic sales 
data has a more normal distribution. The primary data points influencing the nominal sales 
distribution’s right skew are sales of the Tesla Model 3 in 2018 and 2019 (139,782 and 154,840, 
respectively). Its sales in 2018 (139,782) is about 12.6 standard deviations above the mean, and 
its sales in 2019 (154,840) is about 14.4 standard deviations above the mean. 
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Abstract: 

This paper discusses the characteristics of Pacific Small Island Developing States 

(PSIDS) that make them distinct in their path to economic development and the role climate 

change plays in shaping their future. Along with the common economic issues found in other less 

developed countries (LDCs) such as poor human capital, governance, and infrastructure, these 

micro nations have the unique attributes of a remote location, low elevation and small size and 

population. This means they face particularly high risks from the adverse effects of climate 

change, rising sea levels, and natural disasters on their economy, livelihoods, and even 

sovereignty. They require special attention and solutions that differ from those proposed to larger 

land-locked LDCs. Mitigation actions observed at present come in the form of assistance from 

bilateral and multilateral agencies, adoption of sustainable development goals, and green and 

blue economy strategies that help build resilience and ensure their prosperity and existence. The 

steps currently being proposed to PSIDS to respond to climate change threats can serve as a 

blueprint to all nations as associated risks are predicted to increase in the coming years. 

Introduction: 

Pacific Small Island Developing States (PSIDS) are among the smallest, most remote and 

lowest-lying countries in the world. They face unique challenges in comparison to other less 

developed countries (LDCs) and therefore require a unique approach to fostering economic 

development and mitigating risks. The nations we evaluate are classified as less developed by the 

United Nations (UN), have a population of less than 300,000 and are island states located in the 

Pacific Ocean. The following 11 countries are included in our analysis: Cook Islands, Kiribati, 

Marshall Islands, Federated States of Micronesia, Nauru, Niue, Palau, Samoa, Tonga, Tuvalu, 

Vanuatu. They share the associated risks of small populations, remote locations, low per capita 

income levels, small land area and fragmentation, limited natural resources and export 
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commodities, a high debt burden, proneness to natural disasters and climate change, and high 

levels of migration. Although bound by similarities, these PSIDS have characteristics unique to 

each country that place them at different degrees of vulnerability and require us to evaluate them 

more deeply. In order to do so comprehensively, this paper focuses on the analysis of population, 

geography, and governance and how the presence of climate change is a pervasive issue seen in 

each category. We then assess the recommendations that have been put forth by the international 

community to combat these unique vulnerabilities. 

Population: 

The development of human capital varies between PSIDS; however, it is undeniable that 

their constraints to sustaining a healthy growing population are unique compared to landlocked 

LDCs. Adequate population size is one of the main factors that aids the development of a 

country as a whole. However, for many PSIDS, poor health, fertility, and nutrition have limited 

population to less than 300,000 people. Seen in Table 1, there is still a high fertility rate, of on 

average over three births per woman, in all of these PSIDS which demonstrates a common LDC 

idea that they may see children as a means of entertainment and old-age savings. Moreover, high 

infant mortality rates, of on average 22 deaths per 1,000 births, reflect a lack of proper 

technological advancements and further pushes for a high fertility rate since not all children are 

expected to survive. This demonstrates a volatile population growth rate, as seen in Table 1, 

which pressures “scarce resources” and “frustrates efforts to raise living standards” (Chowdhury 

& Vidyattama, 2008). For example, in the case of Kiribati, its small land mass severely limits 

“agricultural capacity” and places stress on “water security” (Cauchi et al. 2019) making it 

difficult to support its population. 

Many PSIDS have achieved a high rate of primary education, which is reflected in the 

high literacy rates, but these countries must strive for secondary education in order to develop 
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Table 1: Population and Economic Indicators (Sources: World Bank Open Data, CIA World 
Factbook) 

Population 
Size: 

Population 
Growth 

Rate (%) 

Fertility 
Rate 

(Births per 
Woman) 

Infant 
Mortality 
Rate (Per 

1,000 
Births) 

Literacy 
Rate (%) 
(Adult) 

Real GDP 
Growth 

Rate (%) 

Unemploy
ment Rate 

(%) 

Cook 
Islands 

8,300 -2.46 2.09 16 N/A 0.1 13.1 

Kiribati 113,000 1.05 3.57 40 79.6 3.1 30.6 

Marshall 
Island 

78,000 1.37 4.05 26 98.3 2.5 36.0 

Federated 
States of 

Micronesia 

102,000 -0.64 3.05 23 98.8 2 16.2 

Nauru 10,000 0.42 2.65 26 96.5 0 23 

Niue 2,000 -0.03 N/A N/A N/A 6.2 12 

Palau 21,000 0.38 2.21 16 96.6 -3.7 1.7 

Samoa 205,000 0.61 3.88 19 99.1 2.5 14.5 

Tonga 105,000 -0.23 2.81 14 99.4 2.5 3.1 

Tuvalu 11,000 0.85 N/A 20 94.9 3.2 8.5 

Vanuatu 299,000 1.67 3.82 22 87.5 4.2 7.9 

their “domestic technical capacity” and work on alleviating the shortage of skilled workers 

(WHO, 2013). For many of these countries, “education budgets fall short of requirements” 

meaning “the quality of teaching is poor” (BMZ, 2020). Furthermore, there is an overall “lack of 

organizational and managerial skills” that make it easy for there to be “poor governance” and 

“corruption” in the educational sector. (BMZ, 2020). Although poor governance and quality of 

Page 59



education is seen in all LDCs, PSIDS are unique in their struggle in that their isolated, often 

fragmented geographies - as in the case of archipelago nations - make it difficult to deploy the 

resources necessary to improve the level and opportunities in secondary education and beyond.  

Poor nutrition and obesity seem to be common trends with many of the PSIDS as “over 

40% of the population of Samoa, the Federated States of Micronesia, Kiribati, Nauru, and 

Marshall Islands are obese” which shows how “the prevalence of noncommunicable diseases risk 

factors in the 25–64 age group continues to increase”, ultimately leading to higher rates of 

mortality (WHO, 2013). Diabetes, blindness, limb amputation and even premature death are 

prevalent and caused by obesity (Diabetes, 2019). For example, Nauru is called the “world's 

fattest country” and has “an average BMI of 34 to 35”. One reason is “the importation of 

Western foods paid for with proceeds from phosphate mining exports,” (Laurance, 2011). The 

country’s poor health is a result of the replacement of native nutritious foods with imported 

options due to citizens’ greater purchasing power and changing preferences from the temporary 

export boom (Global Diabetes Community, 2019). For some PSIDS, their inability to cultivate 

food resources on land devastated by strip mining and unsustainable resource management has 

facilitated an influx of imports from fast-food conglomerates. Diminished local food production 

is also caused by climate change through higher temperatures, changes in precipitation, and an 

“increase in the frequency and intensity of extreme weather events” that disrupt the cultivation of 

crops and increase the risk of foodborne illnesses and “undernutrition” in the population (UN-

OHRLDC, 2015).  

Migration is a growing trend among the population of this region due to lack of 

opportunity. PSIDS have “a significant percentage of the population living in rural areas and 

informal settlements” which “lack basic economic, social, and financial infrastructure” (Chen & 

Singh, 2020). Scarce jobs and low per capita incomes are causing a growing number of people to 
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opt to leave the region. Thus, PSIDS are experiencing an increasing population outflow to urban 

areas and more developed countries (WHO, 2013).  

Another distinct factor driving migration is the changing climate. Due to the unique 

location of PSIDS in an area prone to extreme weather patterns, they are “particularly susceptible 

to natural disasters related to climate change,” (Chen & Singh, 2020), especially as the frequency 

and severity of disasters has increased. UN’s research shows that “high sea levels and swells 

have already resulted in the displacement of people in Kiribati, the Marshall Islands, and 

Federated States of Micronesia,” and that “the displacement of people is likely to increase over 

the 21st century as a direct result of climate change,” (UN-OHRLDC, 2015). Even inland 

settlements on these islands are prone to climate change’s adverse effects. Agriculture, 

groundwater and food security have become threatened from changing weather patterns, 

meaning these island nations are at “serious risk of becoming uninhabitable regardless of future 

sea level rise and inundation” (Kehew & Mayr, 2015). Since climate migration is involuntary, it 

also poses risks to the “social fabric, traditional culture, and way of life” (UN-OHRLDC, 2015) 

of these nations. In fact, this rise in climate refugees from PSIDS is a growing concern on the 

world stage. “Governments are already looking for alternatives to vulnerable island communities 

and are discussing land acquisitions and migration options within their regions” (Kehew & Mayr, 

2015). Options such as “staggered migration, circular migration or a designated place of 

migration” that are designed to be culturally fit, strategically safe and also “appeal to hosts and 

affected communities” are being discussed on the world stage (Kehew & Mayr, 2015).  

An economic effect of migration is the increase in remittances to PSIDS. Especially in 

the past 10 years, as “a growing number of people have migrated to urban areas in search of jobs 

and many others have migrated to other countries, remittances now comprise a significant 

percentage of gross domestic product” in the region (WHO, 2013). Many PSIDS are “highly 
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dependent on external flows from remittances” (World Bank, 2020) which, along with foreign 

aid, are the highest sources of capital inflows (Chowdhury & Vidyattama, 2008). In fact, to 

supplement the volatility of foreign aid, many governments in the region have imposed Value 

Added Taxes to indirectly gain revenue for their budget “from remittances from overseas when 

they are spent by recipients on commodities in the economies” (Boto & Biasca, 2012). PSIDS 

have been severely negatively impacted by the sharp decline in remittances from the pandemic-

induced recession as a result of this model. Furthermore, remittances have been found to have 

negative effects on the recipients, discouraging local economic development and employment.  

Geography: 

 PSIDS face the geographical constraint of isolation, specifically, from other PSIDS, 

LDCs and advanced economies (AEs) that may become potential trading partners. Some nations 

also face fragmentation within their own country, such as archipelago countries like Micronesia 

and Kiribati that are “made up of a number of small islands”, which makes informed 

communication across the country and abroad difficult (Boto & Biasca, 2012). This 

characteristic of islands being spread out over large distances while also lacking “access to basic 

telecommunication and computer facilities” has been a hinderance to advancing economic 

development (Naidu & Chand, 2018). Moreover, improving communication infrastructure has 

been difficult for PSIDS that depend on financial aid from AEs, as the funds are often diverted to 

larger, more developed LDCs (Naidu & Chand, 2018).  

Additionally, PSIDS have the limitation of low-lying land mass. They acutely face 

negative effects of climate change from sea level rise and “coastal erosion” resulting in the loss 

of their “territory” and eventually perhaps even their “sovereignty” (Boto & Biasca, 2012). 

Although PSIDS “contribute less than 1% to total greenhouse gas emissions”, their cay and atoll 

land structure and geographic location puts them “among the earliest and most impacted 
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countries” (UN-OHRLDC, 2015). For example, Tuvalu’s sea level rose “3 times faster than the 

global average” (UN-OHRLDC, 2015), shrinking its land area by 20cm per year (Kehew & 

Mayr, 2015). Nations like Micronesia, Kiribati, Tuvalu and Marshall Islands have upwards of 

96% of their land and population living at “5 meters above sea level” or less (UN-OHRLDC, 

2015) and an increase of “4℃ would completely submerge them” (Boto & Biasca, 2012). 

Healthy coral reefs which “are highly efficient in breaking waves”, “protecting from currents” 

and “slowing beach erosion”, are threatened by “rising sea surface temperatures, acidic oceans, 

and unsustainable practices” with coral species decreasing by 80% from rapid “degradation, 

redistribution and fragmentation” (UN-OHRLDC, 2015). This makes the disappearance of these 

islands an immediate problem. 

 The Pacific is the “fastest urbanizing region” with an urbanization rate, or the percentage 

of growth of the population living in urban areas, of 4.3% and 16% in peri-urban areas, hybrid 

zones of urban and rural landscapes (Kehew & Mayr, 2015). Despite this, a “significant 

percentage of the population in PSIDS lives in rural areas and informal settlements, which lack 

basic economic, social, and financial infrastructure; and continues to depend on agriculture” 

(Chen & Singh, 2020). Typically, urbanization leads to ease of transportation and 

communication, a cultivation of innovation, competition between companies and, consequently, 

a boost in economic activity. However, the PSIDS’s regions that have urbanized “have not 

brought the expected formal increase in GDP” as their economies are “being driven by the 

informal sector, agriculture and tourism” and “strong urban-rural linkages” (Kehew & Mayr, 

2015). The UN Habitat, an organization researching sustainable urban development, has shown 

that reducing urban sprawl by promoting “a commitment to compact settlements” can reduce 

land degradation, maintain valuable agriculture, increase specialization, lower energy costs and 

“offer new opportunities for private investment” (Kehew & Mayr, 2015).  
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Furthermore, urbanization has placed greater strain on coastal infrastructure. The 

concentration of “human settlements, economic and social activities at or near the coast” is a 

common feature of PSIDS (Kehew & Mayr, 2015). Climate change threatens valuable 

infrastructure that “supports vital socioeconomic sectors of island economies” like roads, 

seaports, airports, and tourism infrastructure along the coast and in low elevation spots as 

flooding, landslides and swells are common (Kehew & Mayr, 2015). This infrastructure is also 

important for relief supply and transportation in times of disaster and can adversely affect the 

population if not reliable (Kehew & Mayr, 2015). PSIDS count on AEs for financial and direct 

assistance in times of disaster, so facilitating aid is crucial. Prioritizing maintenance of critical 

infrastructure within the fiscal budget, instituting land use regulations of greenfield development 

and building resilient structures is “an efficient strategy” for adaptation per UN Habitat (Kehew 

& Mayr, 2015).  

The Asian Development Bank Institute empirically proved that “natural disasters 

significantly hinder economic development” for PSIDS (Chen & Singh, 2020) due to destruction 

of infrastructure. Unlike landlocked LDCs, PSIDS constantly face a multitude of natural 

disasters with the “relative impact of natural disaster” being much greater (Chen & Singh, 2020). 

This severely affects their ability to allocate enough resources for development on top of routine 

reconstruction and maintenance. It takes PSIDS many years to “fully recover from the aftermath 

of natural disaster” with inadequate resources to “repair, reconstruct, and relocate”, potentially 

leading to a “complete breakdown of economic processes'', “extensive environmental damage” 

and “disruptions in the social fabric” (Boto & Biasca, 2012). Natural disasters have a so-called 

destructive "sweet spot” where a disaster affecting between 10% and 20% of the total population 

negatively affects the growth of rGDP per capita by an average of 9.28% (Chen & Singh, 2020). 

In contrast, a natural disaster affecting more than 20% of the total population will reduce the rate 
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of rGDP per capita by only 4.28% (Chen & Singh, 2020). Immediate action is required as 

climate change is projected to bring global losses of up USD$157 billion by 2030 (UN-

OHRLDC, 2015). 

Imports and Exports: 

With geographic isolation, shrinking land mass and limited natural resources, PSIDS 

must rely greatly on importation of basic necessities like fresh water, food and fuel. These 

nations depend primarily on rainwater harvesting for clean water used in agriculture, tourism 

activities and livelihoods (UN-OHRLDC, 2015). However, this exposes them to “changes in 

precipitation patterns and prolonged drought conditions'' that threaten entire operations of 

industries, resulting in economic losses (UN-OHRLDC, 2015). Food and fuel importation is also 

a vulnerable venture as countries are subject to import shocks with “fluctuating availability and 

excessive price volatility” (UN-OHRLDC, 2015). PSIDS isolation and relatively small demand 

quantity “translates into high unit costs of transport” and inadequate communication 

infrastructure leads to “uncertainty of supplies of necessary goods and services” (Boto & Biasca, 

2012). PSIDS face a “greater risk of marginalization from the global economy than other 

developing countries as a result of their small size, remoteness from large markets and high 

vulnerability to economic and natural shocks beyond domestic control” (Boto & Biasca, 2012). 

Countries such as Kiribati and Tuvalu have such unsustainably high food bills that they amount 

to more than their total export earnings, resulting in a large trade deficit. Table 2 illustrates the 

ratio of food imports to total imports showing PSIDS’ high dependence on international trade for 

survival.  

When it comes to exports, although these nations “generally possess a rich diversity of 

highly-endemic flora and fauna,” their small landmass and remote location mean that PSIDS 

have few natural resources (Kehew & Mayr, 2015). This makes them dependent on exporting 
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Table 2: Share of food imports as a % of total imports (Source: UN-OHRLDC, 2015)

“a narrow range of products” lending them to become “highly dependent on international trade” 

and “vulnerable to external shocks” (Kehew & Mayr, 2015). Because of a “narrow resource base 

to drive their industrial development,” PSIDS have a few key industries they rely on for exports 

that contribute a significant share to GDP (UN-OHRLDC, 2015). Namely, they are fisheries, 

tourism, agriculture and, in some nations’ cases, mining.   

Agriculture is considered an important stage in economic development, but limited land 

and unpredictable weather patterns constrain the levels of crop yield at an insufficient level for 

domestic supply and exports. For example, Tonga’s squash exports account for 70% of all 

agricultural exports in 1993.  However, fluctuating market prices and weather conditions have 

damaged the reliability of an agriculture export model and fell in share (Kakazu, 2004).  

Fisheries are the main export of PSIDS, and as seen in Table 3, contribute up to 60% of a 

state’s GDP. These nations’ “vast ocean spaces”, that are “on average 28 times more than their 

land space,” (UN-OHRLDC, 2015) are an exclusive economic zone essential to providing  
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Table 3: Fisheries Export as % of GDP (Source: UN-OHRLDC, 2015) 

revenue and food supplies for the populations. They are also the main source of foreign exchange 

(Boto & Biasca, 2012). However, although a renewable resource with a large global market 

demand, fisheries risk being depleted at a higher rate than sustainable if not managed properly 

(Boto & Biasca, 2012). The long-term sustainability of fishing practices is also threatened by 

climate change which has forced native fish species to move towards cooler waters, creating 

negative impacts with a “loss of traditional fisheries, decrease in profits and jobs, conflicts over 

new fisheries that emerge because of distribution shifts, food security concerns and a large 

decrease in catch in the tropics” (UN-OHRLDC, 2015).  

Tourism, another critical industry, provides more than 20% of GDP of Kiribati and 

12.4% of all employment in the region (Boto & Biasca, 2012). However, heavy dependence on 

tourism is easily disrupted by climate change and natural disasters with forecasts by the World 
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Travel and Tourism Council projecting “declining contributions from travel and tourism to GDP 

and employment” (Boto & Biasca, 2012). As evidenced by the pandemic-induced travel bans, 

rGDP in PSIDS “contract[ed] by double digits [percentage] in 2020” with higher declines than 

the rest of the world due to reliance on the tourism industry for economic stability (World Bank, 

2020).  

 The mining industry led to crises in Nauru and Kiribati where phosphate deposits were 

unsustainably managed until they were completely depleted. Nauru still faces considerable 

economic difficulties from the unwise investment of its earnings (Boto & Biasca, 2012), spent on 

food imports, expensive goods, and landscape destruction. Although economic diversification is 

imperative for macroeconomic stability, it is difficult to achieve in these nations due to limited 

resources. Overreliance and poor management can lead to a resource curse, as in the case of 

Nauru and Kiribati, where mining did not bring along economic growth, but instead devastating 

the landscape and bringing economic losses. 

 Achieving robust domestic markets is also difficult with small populations and land size. 

Market sizes are inherently small from low supply and demand so achieving economies of scale 

is unlikely. Industries are physically constrained from growing large enough to produce at lower 

costs which leads to uncompetitive prices on the world market. Trade costs are further increased 

from “infrequency of shipping and air transportation” with remote communities having to pay 

monopoly charges from carriers fulfilling low demand and unprofitable routes (Boto & Biasca, 

2012). In addition, due to having low exports compared to global players, PSIDS are price 

takers, unable to influence international market prices, meaning they are not “as equipped as 

large countries to cushion negative repercussions of changes in the economic environment” 

(Naidu & Chand, 2018).  
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 Despite PSIDS’ size constraints hampering the volume of industry, these countries are 

open economies, eager to engage in international trade. Many small island states still benefit 

from “the lasting economic relationship with their former colonial partners'' such as the United 

Kingdom, allowing for a variety of trade preferences (UN, 2004). Along with those, they have 

also forged new trading partnerships with several AEs in the region, namely, Australia and New 

Zealand. Using these trade links helps them engage in the global market, but they still lack the 

development to survive in the global competitive environment.  

Their economic vulnerabilities “can never be fully prevented” due to their inherently 

small scale that doesn’t allow a large manufacturing sector (Boto & Biasca, 2012). Typically, 

“manufacturing proves an important determinant in the speed of growth of GDP” with the 

Pacific boasting a 10% rise in manufacturing leading to 5.7% increase in rGDP per capita (Chen 

& Singh, 2020) but PSIDS can only grow to a point given land and population constraints. 

Although the small size of these island nations may impede the development of a tradable asset, 

they can efficiently adapt and “capitalize on new opportunities” (Kehew & Mayr, 2015). In order 

to “achieve sustained economic growth and sustainable development” they must “develop 

overseas markets for value added exports in areas in which they are internationally competitive” 

which can be “raw or semi processed materials or filling niche markets'' (Boto & Biasca, 2012).  

Governance: 

Similar to other LDCs, PSIDS face issues with proper governance, management, 

transparency and rent-seeking. Many PSIDS are former colonies that are still affected by “lasting 

economic relationships” with their former colonizers. Government structure, therefore, can 

greatly vary (UN, 2004). For example, some PSIDS might engage in “cargo cult” behaviors, a 

belief system observed in some indigenous groups of the region that believes material wealth and 

technological advancement can be obtained through religious rituals and worship. This can make 
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foreign aid less effective as it perpetuates unsustainable dependency on foreign countries and 

leads to corruption and inefficiency. However, a common aspect between all of these countries is 

that they are “prone to state failure” and are “over-represented in the fragile state category” 

(Boto & Biasca, 2012). The lack of a “strong state” needed to implement structural reforms such 

as the Washington Consensus, a list of economic policy recommendations for LDCs in crisis 

widely adopted in the 1990s, makes PSIDS susceptible to negative actions like corruption and 

rent-seeking. For example, fisheries in Kiribati lack transparency in annual reports, including 

important information like “how many fishing days are allocated to Kiribati and how these days 

are sold to domestic and foreign vessels” is often left out (IMF, 2019). Such decentralized 

decision-making and rent-seeking practices in some PSIDS will only result in excessively high 

prices and heightened deadweight losses. That is not to say these PSIDS economies will never be 

able to achieve “high rates of economic growth” (Boto & Biasca, 2012). As shown by the 

“Singapore Paradox”, it is possible for a country with a small land mass and lack of natural 

resources to build “resilience” to “exogenous” shocks through appropriate policies. It is 

imperative PSIDS prioritize “strengthening governance” and establish “political stability” to 

better implement “macro-economic policies” (Boto & Biasca, 2012). 

PSIDS have struggled with their monetary policy from a lack of “administrative capacity 

of the government” (Chowdhury & Vidyattama, 2008). The trilemma theory is used to evaluate 

monetary policy and depicts that only one of three options - a fixed exchange rate, independent 

monetary policy, or allowing capital to flow freely with no fixed exchange rate - can be achieved 

at one time. In the context of the trilemma, PSIDS follow the latter and are open economies, but 

have struggled to sustain a fixed exchange rate in the past. Although PSIDS have shown some 

macroeconomic stability with consistently low inflation rates, shifts in agricultural prices 

negatively affect countries. For example, the Solomon Islands are running a “large current 
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account deficit” and Vanuatu is experiencing a “depreciation in the real exchange rate” 

(Chowdhury & Vidyattama, 2008). Additionally, as “high-import” countries, devaluation creates 

“higher domestic prices, leading to upward adjustments of nominal wages” which will 

“neutralize the effects of devaluation on relative prices between tradables and non-tradables” 

(Chowdhury & Vidyattama, 2008). Some PSIDS have resorted to a floating rate, while the 

majority has given up a “separate currency” and adopted “Australian, New Zealand or US 

dollars”, thereby eliminating their “exchange rate instrument” (Chowdhury & Vidyattama, 

2008). “Poor credit ratings” and a “lack of well-developed domestic markets” force PSIDS to 

either borrow from their central bank, which raises money supply and therefore inflation, or 

attempt to receive foreign aid (Chowdhury & Vidyattama, 2008). Fearing inflation, these 

economies have placed “legislative limits” on how much the government can borrow from the 

central bank resulting in low inflation and “subdued economic growth” (Chowdhury & 

Vidyattama, 2008). The case for a “monetary union” has been made despite the lack of 

“convergence” in their “macroeconomic indicators” because it may stimulate policies supporting 

“small enterprises” not “property or consumption booms” (Chowdhury & Vidyattama, 2008).  

Fiscal policy in PSIDS largely yields fiscal deficits. Government spending is high in the 

Marshall Islands, Federated States of Micronesia and Tuvalu with a government spending to 

GDP ratio of larger than 50% (Chen & Singh, 2020). This spending is channeled to infrastructure 

“public projects” including transportation and communication, which are “frequently poorly 

developed except for major foreign exchange earning sectors such as tourism” (Boto & Biasca, 

2012). Despite “progress on fiscal and structural reforms”, “climate adaptation costs” and filling 

the “infrastructure gap” have driven the fiscal deficit higher (IMF, 2019). The World Bank 

supported building “submarine cable connections” to improve PSIDS digital and broadband 

infrastructure and promote communication. Samoa, Tonga, Kiribati, Micronesia and Tuvalu all 
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benefit from these investments and are able to offer superior communication services compared 

to other PSIDS (World Bank, 2020). The IFC facilitates projects through public-private 

partnerships in other sectors as well like “airports, power, water and sewage” and has found this 

mode to be efficient and beneficial to the local economies (World Bank, 2020). 

Furthermore, PSIDS possess “few qualified human resources” even though a bulk of their 

spending goes towards primary education (Boto & Biasca, 2012). With “limited public and 

private institutional capacity” PSIDS have “costly public administration” (Boto & Biasca, 2012) 

with “the public sector being the largest employer” (Chowdhury & Vidyattama, 2008). However, 

the large “composition of civil services in the whole economy” means steady wages encourage 

local consumption and spur economic growth (Chen & Singh, 2020). Government expenditure 

has shown to promote economic growth in the region if appropriately allocated; however, 

volatile fiscal revenues generated through fishing and agriculture are never able to override the 

expenditures. This constant deficit leaves them “economically, environmentally, and socially 

vulnerable to shocks over which they have little or no control” over (Boto & Biasca, 2012). 

PSIDS have a high dependence on borrowing to fill fiscal needs, resulting in a large debt 

burden. In fact, “debt levels for these countries are on average higher than for other developing 

countries” (World Bank, 2020). There is a perpetual cycle of borrowing “to invest in public 

infrastructure development and climate change adaptation measures”, but pervasive natural 

disasters destroy these projects requiring the “need to borrow further funds to address the loss of 

earnings” (UN-OHRLDC, 2015). High indebtedness stemming from the default on debt has 

discredited PSIDS’ creditworthiness (World Bank, 2020), so foreign aid became the optimal 

source for “smoothing out fluctuations in revenues in the budget” (Chowdhury & Vidyattama, 

2008). Official development assistance is a major source of capital inflows, contributing to GDP 

and economic growth, providing “an important avenue for non-inflationary financing of deficits” 
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(Chowdhury & Vidyattama, 2008). PSIDS are among “the highest aid recipients in the world, 

with annual average per capita aid as high as US$1,250” (Chowdhury & Vidyattama, 2008) 

coming from multilateral and bilateral agencies. For example, the World Bank Pacific 

Catastrophe Risk Assessment and Financing Initiative, which paid $20 million to Tonga, an 

estimated 38% of its GDP, following Tropical Cyclone Gita in 2018 (World Bank, 2020). 

Moreover, billions of dollars are funneled into “green infrastructure projects” to build resilience 

to natural disasters, “educating communities and building better and more sustainable health 

facilities” (Chen & Singh, 2020).  

PSIDS face challenges attracting foreign direct investment (FDI) “due to their small 

market size, limited economic opportunities and remoteness” (World Bank, 2020). Moreover, 

due to physical and structural circumstances, PSIDS have highly volatile GDP growth ranging 

from 2 to 9%, the largest variation of all developing countries, making FDI risky for investors 

(Boto & Biasca, 2012). Fostering an environment that appeals to foreign investors and 

businesses is crucial in boosting economic development. An insurance system with an 

“internationally sourced pool of funds "can manage risks with a “collective loss sharing 

mechanism” so the impact of extreme events is smoothed (Boto & Biasca, 2012).  

Proposed Solutions: 

 Any solution that aims to solve PSIDS long term impediments to economic development 

must inevitably address resiliency to climate change as well. The most notable framework 

specifying and addressing LDC vulnerabilities is the 2015 UN Sustainable Development Goals 

(SDGs) which depicts targets for socio-economic prosperity with environmental priorities at the 

foundation for countries to adopt in their path to economic development. It was preceded by the 

success of the 2000 UN Millennium Development Goals which set timebound goals and built 

momentum around addressing human rights, poverty and environmental sustainability. The UN 
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SDGs cover sectors such as affordable clean energy and water, poverty alleviation, responsible 

resource and waste management (Chowdhury & Vidyattama, 2008). Engaging in international 

climate negotiations is crucial for PSIDS as they are potentially “the most vocal, active and 

innovative group of states advocating for a renewed and concerted effort to fight climate change” 

(Kehew & Mayr, 2015). This was realized in 1990 through the formation of the Alliance of 

Small Island States, which plays an integral role in influencing international environmental 

policy as it pertains to PSIDS’ agenda. 

A “green economy approach” is the most sustainable and viable path to well managed 

societies and economies and can be applied to not only PSIDS, with strategies that promote 

“resource efficiency, effective environmental management and better standard of living” (Kehew 

& Mayr, 2015). Adopting elements of this approach in other developing countries such as 

Uganda and Ecuador have proven successful (UNEP, 2010). “Green bonds” are a financing tool 

pioneered by Fiji in 2017, with the technical help of the Australian Government and the 

International Finance Corporation, a member of the World Bank Group that encourages the 

growth of the private sector in developing countries. This strategy utilizes the proceeds of the 

bond to “fund projects promoting low carbon and climate resilient growth” (World Bank, 2020). 

Island economies do not have robust bond markets or credibility, but with the backing of such 

organizations and a sound proposal for the use of the funds, they can create attractive investment 

opportunities. Policies must “mobilize the private sector” to invest in green practices through 

better access to financing (Boto & Biasca, 2012). Economic diversification can mitigate 

fluctuations in economic growth from inconsistent trade revenues. Exporting “low-value 

products such as undifferentiated agricultural products” has not brought high growth so 

establishing “niche markets that will allow [PSIDS] to charge prices that will cover their high 

international trade costs” is necessary (Boto & Biasca, 2012). PSIDS’ pristine natural 

environment has shown that “two precious diversification avenues for island economies” are the 
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“niche markets for environmentally preferable products and eco-tourism” (Boto & Biasca, 2012). 

“Liberalizing trade in energy efficient goods” can be realized through both “tax incentive and 

zero-tariff measures for the import of environmentally friendly products” (Boto & Biasca, 2012). 

Eco-tourism will encourage the protection of PSIDS’ unique natural landscape and culture and 

bring innovative technologies that the tourism industry has previously found to be cost 

prohibitive (Boto & Biasca, 2012). Accreditation programs like the Green Globe 21 for travel 

and tourism businesses certify that development in this sector is subject to strict standards. 

Like the green economy, the blue economy agenda focuses on sustainable development 

in marine and coastal sectors. The World Bank’s Pacific Regional Oceanscape Program is 

“helping strengthen the shared management of selected oceanic and coastal fisheries in Solomon 

Islands, Micronesia, Marshall Islands, Tuvalu and Tonga and will expand to Kiribati” (World 

Bank, 2020). Marine sectors tend to be well established in PSIDS but often face “vested business 

interest in unsustainable practices and negative consumer attitudes” due to increased profits from 

overfishing. If successful, the transition to a green and blue economy can put PSIDS in a 

“position to pioneer innovative approaches” and “champion these concepts” to the rest of the 

world (Kehew & Mayr, 2015). 

“Ideas and best practices shared across countries and regions” can bring “more public 

awareness through education” to local communities that require knowledge, skills, and tools to 

reduce climate risks facing PSIDS (Boto & Biasca, 2012). Teaching local populations “technical 

assistance and training activities”, “deployment of flexible operational policies”, and 

“implementing early warning systems” (Boto & Biasca, 2012), all contribute to giving these 

nations the autonomy to better prepare for the environmental challenges ahead. The World Bank 

has provided training on the aforementioned topics to about 300 government officials in Samoa, 

Solomon Islands, Tonga and Vanuatu (World Bank, 2020). 
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Conclusion: 

PSIDS face a multitude of challenges that impede their chances at economic 

development. The most unique being the geographical and natural difficulties these countries 

face in their constant battle with climate change. The negative effects impact PSIDS’ livelihood 

both geographically and economically and are augmented for economies that already face 

difficulties. With rising sea levels and temperatures, PSIDS are quickly losing their land and 

their diminutive agricultural sector while dealing with increasingly destructive natural disasters 

that siphon the financial aid they receive. These shocks to their economies make it almost 

impossible to allocate enough monetary resources to implement changes necessary for growth, 

which explains their large dependence on foreign aid. A lack of a strong centralized government 

only exacerbates these difficulties and can further damage these countries' attempt at resiliency. 

Economic development for PSIDS must first come from a change in the world’s perspectives on 

sustainability and preservation; only then will these nations be able to advance further than 

simply trying to maintain their status quo. Progress being made on adopting and integrating 

time-sensitive targets through the UN Sustainable Development Goals is a practical step in the 

right direction. 

Page 76



Sources: 

Boto, Isolina, Biasca, Ronalee, “Small Island Economies: Vulnerabilities and Opportunities.” 
Brussels Rural Development Briefings: A series of meetings on ACP-EU development issues, April 2012, 
p.1-34, brusselsbriefings.files.wordpress.com/2012/06/reader-br-27-small-island-economies- 
vulnerabilities-and-opportunities.pdf

Cauchi, John P., Correa-Valez, Ignacio, Bambrick, Hilary, “Climate change, food security and 
health in Kiribati: a narrative review of the literature.” Global Health Action, May 2019, 
www.ncbi.nlm.nih.gov/ pmc/articles/PMC6507958/ 

Chen, Hong, Singh, Baljeet, “Effectiveness of Foreign Development Assistance in Mitigating 
Natural Disasters’ Impact: Case Study of Pacific Island Countries.” Asian Development Bank Institute 
Working Paper Series, February 2020, p.1-19, www.adb.org/sites/default/files/publication/566246 /adbi-
wp1076.pdf 

Chowdhury, Anis, Vidyattama, Yogi, “Macroeconomic policies for growth in small Pacific island 
economies. “Pacific Economic Bulletin, 2008, core.ac.uk/download/pdf/156648351.pdf 

“Country Cooperation Strategy at a Glance: Pacific Island Countries.” World Health 
Organization, May 2013, p.1-2, apps.who.int/iris/bitstream/handle/10665/136831/ 
ccsbrief_pci_en.pdf?sequence=1&isAllowed=y#:~:text=They%20are%20the%20Commonwealth%20of, 
Vanuatu%2C%20and%20Wallis%20and%20Futuna. 

“Education in Developing Countries.” Federal Ministry for Economic Cooperation and Development 
(BMZ), www.bmz.de/en/issues/Education/hintergrund/bildungsituation/index.html 

“Green Economy: Developing Countries Success Stories” United Nations Environment 
Programme (UNEP), 2010, p.1-2, https://ledsgp.org/app/uploads/2015/07/Green-Economy-Success-
Stories.pdf 

“Human resource development in small island developing States.” Commission on Sustainable 
Development, Sixth session, April 1998, http://islands.unep.ch/dd98-7a9.htm 

“Is a special treatment of small island developing States possible?” United Nations, 2004, 
unctad.org/system/files/official-document/ldc20041_en.pdf 

Kakazu, Hiroshi, “Changing Agricultural Environments in Small Islands.” International Journal 
of Island Affairs, 2004, https://www.cbd.int/doc/ref/island/insula-agro-en.pdf 

Kehew, Robert, Mayr, Marcus, “Urbanization and Climate Change in Small Island Developing 
States.” United Nations Human Settlements Programme (UN-Habitat), May 2015, p.1-52, 
sustainabledevelopment.un.org/content/documents/2169(UN-
Habitat,%202015)%20SIDS_Urbanization.pdf 

“Kiribati: 2018 Article IV Consultation - Press Release; Staff Report; and Statement by the 
Executive Director for Kiribati.” IMF Staff Country Reports, January 2019, p.1-58, www.imf.org/en/ 
Publications/CR/Issues/2019/01/24/Kiribati-2018-Article-IV-Consultation-Press-Release-Staff-Report-
and-Statement-by-the-46546 

Laurance, Jeremy, “How Tiny Nauru Became World’s Fattest Nation.” Independent, February 
2011,www.independent.co.uk/life-style/health-and-families/health-news/how-tiny-nauru-became-world-s-
fattest-nation-2203835.html 

Page 77



World Bank Open Data, data.worldbank.org 

World Factbook, CIA, https://www.cia.gov/the-world-factbook/countries/ 

Page 78

Naidu, Suwastika, Chand, Anand, “Exploring the Problems, Issues and Challenges of E-
government in Kiribati. E-Service Journal.” e-Service Journal, Winter 2018, www.jstor.org/stable/ 
10.2979/eservicej.10.3.01?seq=1 

Pacific Small Island Developing States, Permanent Mission of the Republic of Nauru to the 
United Nations, 2009, https://www.un.org/esa/dsd/resources/res_pdfs/ga-64/cc-inputs/PSIDS_CCIS.pdf 

“Small Island Developing States in Numbers: Climate Change Edition 2015.” The United Nations 
Office of the High Representative for the Least Developed Countries, Landlocked Developing Countries 
and Small Island Developing States,  2015, p.1-44, unohrlls.org/custom-content/uploads/2015/12/ SIDS-
IN-NUMBERS-CLIMATE-CHANGE-EDITION_2015.pdf

“The astonishing story of Nauru, the tiny island nation with the world’s highest rates of type 2 
diabetes.” The Global Diabetes Community, January 2019, www.diabetes.co.uk/in-depth/ i-have-seen-so-
many-funerals-for-such-a-small-island-the-astonishing-story-of-nauru-the-tiny-island-nation-with-the-
worlds-highest-rates-of-type-2-diabetes/ 

“World Bank Group Support to Small States.” World Bank, September 2020, p.1-17, 
pubdocs.worldbank.org/en/872111601669360414/Small-states-brochure-2020.pdf 



74 

CUER 
www.cornelleconomicssociety.com 


	Blank Page
	Untitled
	Blank Page



