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FHECH T 50 T OMAFIIEMESMFE L TIEE
A2 O AT AT IS AL L. BREWAED 720121
— M LA L VWA B TOBRERMICE
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Abstract

This study examines the impact of economic development, urbanization, and staple food imports on obesity and
the association between staple food consumption and obesity. Two factors were considered for obesity: actual obesity
and the gap between actual and theoretical obesity. The obesity Kuznets curve hypothesis was tested using panel
data from 95 countries. However, the estimated results revealed that each factor suppressed or increased obesity.
Moreover, This analysis shows that the gap between theoretical and actual obesity levels does not indicate that
obesity is an inevitable consequence of economic growth, nor that it will naturally decline after economic growth

peaks, and that the relationship is not irreversible.

Keywords: Obesity Kuznets Curve, Economic Development, Urbanization, Food Trade

1. Introduction

The “World Obesity Atlas 2024,” published by the World Obesity Federation, projects that by 2035, approximately
3.3 billion adults worldwide will have a high BMI, an increase from 2.2 billion in 2020. This represents an increase in
the global percentage of obese adults from 42% in 2020 to over 54% by 2035. Obesity is linked to a higher risk of
chronic diseases, such as cardiovascular conditions, diabetes, and cancer, making its prevention and management
pressing global concerns. Simultaneously, international trade in food and agricultural products has expanded steadily
in recent decades, significantly contributing to the diversity and affordability of food worldwide. However, reports
from international organizations frequently point out that trade can drive changes in consumption patterns, which may
compromise diet quality and exacerbate the rise in obesity and overweight (Placzek 2021; Shebanina et al. 2023; WOF
2023; FAO 2024).

Factors influencing obesity include shifts in food culture, agricultural diversification, trade liberalization, and
foreign technological investments. Nevertheless, this study primarily examines the impact of economic development,
urbanization, and the consumption and import of staple foods on obesity through the lens of the obesity Kuznets curve
(OKC) hypothesis. The OKC hypothesis proposes a relationship between obesity and economic development. The
following is a brief introduction to the OKC hypothesis.

The Kuznets hypothesis, proposed by Simon Kuznets in 1955, has been applied in various fields of economics.

More recently, Grecu-Rotthoff (2015) and Aydin (2019) have used it to explore the relationship between obesity and
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economic growth. The OKC hypothesis can be interpreted as follows.

First, changes in economic and social structures affect work intensity and eating habits, resulting in an imbalance
between basal metabolism and caloric intake. Until a turning point is reached, there is a trade-off between economic
growth and obesity, with economic growth inevitably contributing to increased obesity.

Second, secondary diseases caused by obesity can lead to significant economic and human losses. Therefore, once a
turning point is reached, efforts must be made to address malnutrition within the population up to that point. Capital
accumulated through economic growth will be invested in obesity prevention. Moreover, with government-led
national health promotion policies, individual food consumption will decrease, while awareness of healthy nutrition
will increase, allowing economic growth and obesity prevention to coexist (Saeideh et al., 2017).

However, obesity is likely difficult to be regulated by the market’s invisible hand alone because it is influenced by
multiple factors. As such, the OKC hypothesis cannot necessarily support the notion that 'obesity is an inevitable
consequence of economic growth' or that 'obesity will naturally decrease once economic growth surpasses its peak.
Obesity cannot be managed solely through market forces and requires targeted intervention through government
policies.

Although staple foods are a vital source of nutrients for humans, their impact on obesity and health varies depending
on consumption patterns, processing methods, and access difficulty. Existing research has extensively examined the
relationship between trade in high-calorie and high-fat foods, such as processed foods and meat. Nonetheless, studies
on the trade of staple grains remain limited partly because grains are often viewed as “basic foods,” and their role in
changes to consumption patterns and obesity is often overlooked in favor of processed foods and meat. Nevertheless,
it is essential to understand how economic development and globalization influence food culture and health—from an
economic perspective and in terms of their broader impact on health and social structures (Ribeiro et al., 2021).

This study comprehensively analyzes the consumption and import of five major staple grains (rice, wheat, barley,
corn, and potatoes), other cereals (rye, sorghum, cassava, and millet), and vegetables and meat, all of which are
categorized as staple foods. By examining the consumption and import of these staple foods, this study clarifies their
impact on obesity and offers new insights into obesity prevention by estimating the marginal rate of substitution
between staple food consumption and obesity. Through a comparative analysis of countries with advanced
urbanization and high economic levels, this study sheds light on the relationship between obesity and economic
development.

The remainder of this paper is structured as follows. Section II reviews existing research on the relationship between
food imports and obesity, establishing the context for this study. Section III introduces panel data from 95 countries
covering 1990-2010 and outlines Kuznets hypothesis as a model for estimation. Subsequently, Section IV, the central
section of the paper, presents the empirical results and discusses key findings. Finally, Section V summarizes the

findings and offers constructive proposals for food security from the perspective of obesity prevention.

2. Survey of Existing Research

In examining the relationship between obesity and economic development, the OKC proposes an inverted U-shaped
relationship between income levels and obesity, where obesity increases with income up to a certain point and
decreases once the threshold is surpassed. Several studies have empirically tested this hypothesis. For instance, Bolh

and Wendner (2021) analyzed U.S. data and proposed dynamic and static Kuznets curves to explain the rise and
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subsequent stagnation in obesity rates. Aydin (2019) examined data from 20 countries with the highest obesity rates
and confirmed that, while obesity increases with rising income levels, it begins to decline once a certain income
threshold is reached. Grecu and Rotthoff (2015) empirically demonstrate the presence of a Kuznets curve for obesity
among white women by investigating the impact of rising income levels on obesity rates. Similarly, Alola and Bekun
(2021) and Talukdar et al. (2020) explored the effects of the Kuznets curve on obesity among Caucasian women and
confirmed an inverse U-shaped relationship between income and obesity. However, Talukdar et al. (2020) note that
even as income levels continue to rise, this relationship maintains a positive correlation.

Numerous studies have examined the association between food consumption and obesity. However, studies focusing
on the impact of food imports on obesity have achieved significant progress. Many of these studies have investigated
the relationship between the import of processed foods, meat, and high-energy foods and rising obesity rates. For
example, Marson et al. (2024) highlight that the import of processed sugar-rich foods is directly linked to increasing
obesity rates in developing countries. Similarly, Abay et al. (2020) and Hashad et al. (2024) emphasize that
participation in global food value chains and the import of energy-dense foods are associated with rising obesity rates.
Although these studies provide valuable insights into how unhealthy food imports, particularly processed foods, drive
obesity, they focus on specific food categories. Notably, the role of staple food imports, including rice, wheat, maize,
and potatoes, remains underexplored despite their potential impact on obesity trends.

Although existing research on the validity of the OKC offers valuable insights, most studies either focus on a single
country or fail to differentiate between obesity levels across multiple countries. Furthermore, they often overlook the
gap between theoretical and actual obesity rates. This study distinguishes itself from existing research by testing the
OKC, estimating obesity rates based on income levels, and analyzing the factors contributing to the gap between
estimated and actual rates. Analysis of this gap provides a deeper understanding of obesity trends and offers valuable
insights for policy development.

While Abay et al. (2022) examine the impact of food import policies, they do not focus on the role of staple food
imports in shaping a country’s obesity rates. This study investigates the impact of staple food consumption and imports on
obesity to uncover the underlying causes of the observed gap. By focusing on the import rate of staple foods (i.e., staple
food imports/staple food consumption) across 95 countries, this study analyzes their potential impact on obesity and

offers a broader perspective by considering the import of various staple food categories, contrary to previous research.

3. Data and Estimation Model
3.1. Data Description
This study uses a panel dataset spanning the period 1990-2020 based on data from multiple countries. After
cleaning the data, a panel dataset comprising 95 countries was compiled. The dataset was created by merging data
published by various international organizations. Details of the data sources and definitions are presented in Table 1.
As explained in Section 3.1, the dependent variables were represented by two indicators: obesity (InObes) and the
obesity gap (InOGap). The independent variables include real GDP per capita (InPgdp), its squared term (InPgdp’),
urbanization rate (urbanP), consumption (cons_rice, cons wheat, cons_barley, cons_corn, cons_potato, cons_other
cereals, cons_vegetables, and cons_meat), and import rates of staple foods (import_rice, import wheat, import_barley,
import_corn, import_potato, import_other cereals, cons_vegetables, and cons_meat). The dependent variables, obesity,

and the gap were each divided into quartiles based on the obesity level, and three estimates were performed: one for
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the bottom quartile, one for the top quartile, and a pooled estimate for all data, considering the bottom 25% and top
25% groups. These will henceforth be referred to as “staple foods.” The definitions of each variable are shown in Table

1, and the descriptive statistics are provided in Table 2, as shown below.

Table 1: Definitions Used to Create Variables

Variable Definition Data Source
{nObes The natural logarithm of the total lnst ¢ Health
titut t
Obesity(No.) number of deaths due to high BMI e 1'u ¢ o ea‘
Metrics and Evaluation

The top25% and

The bottom 25% and top 25% of the

. . (2024)
The bottom25%  |obesity quartiles
InOGap The natural logarithm of the gap )
) . The estimated results
Obesity Gap(No.) |between the actual and theoretical
InPgdp The natural logarithm of real GDP per
o Bolt and van Zanden-
Pgdp ($) capita, indexed to the year 2011 ) )
- Maddison Project Da-
The natural logarithm of the square of
InPgdp” tabase (2023)

GDP per capita

The Urbanization

Urban population ratio The World Bank(2024)
rate(%)
Staple Food Cons- |Per capita daily consumption of each
, . FAO (2023)
umption/day (g) |staple food item
Staple Food Imp- |The import ratio for each staple food
FAO (2023)
ort Rate (%) item, calculated as the import amount
Source: Created by the author.
Table 2: Descriptive Statistics
Variable Obs Mean Std. Dev. Min Max

Inobey 2,945 4.04 0.53 2.23 5.54
InOgap 2,945 2.04 3.52 0.00 5.26
Inpgdp 2,945 8.76 1.21 5.55 12.00
Inpgdp2 2,945 78.26 21.34 30.84 144.12
urbanP 2,945 54.07 22.52 5.42 100.00
cons_Rice 2,945 109.52 130.49 0.00 723.21
cons_Wheat 2,945 167.08 133.81 0.00 645.70
cons_Barley 2,945 4.22 14.20 0.00 192.40
cons_Corn 2,945 67.55 83.39 0.00 434.22
cons_Potato 2,945 85.06 96.78 0.00 516.72
cons_Other cereals 2,945 103.34 162.40 0.00 753.12
cons_Vegetables 2,945 77.31 63.50 0.00 392.57
cons_Meat 2,945 105.29 80.35 0.00 347.82
Import_Rice 2,945 16.03 26.44 0.00 259.53
Import_Wheat 2,945 50.05 58.45 0.00 473.39
Import_Barley 2,945 10.38 29.14 0.00 338.63
Import_Corn 2,945 28.73 44.80 0.00 433.03
Import_Potato 2,945 5.99 8.72 0.00 57.93
Import_Other cereals 2,945 2.92 11.33 0.00 190.55
Import_Vegetables 2,945 17.18 31.52 0.00 264.15
Import_Meat 2,945 8.15 13.06 0.00 119.52

Source: Based on the database.
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3.2. Estimation Model

This study followed the approach outlined by Grecu and Rotthof (2015) and Aydin (2019) to estimate the OKC
curve. The obesity function was estimated using the following logarithmic linear equation, where the obesity function
was determined by the Gross Domestic Product (Pgdp and Pgdp?). Equation 1 can be expanded to Equation 2 to assess
the impact of urbanization and food imports on obesity. The variables Obes, Pgdp, and Pgdp? were expressed in their

natural logarithmic forms.

[nObes; = By + pyInPgdp;; + By InPgdpf; + & (1)
InObes;, = By + By InPgdp;; + B,InPgdpf, + B4lnCir + BsDyc + & 2
Obes: Obesity Pgdp: Gross Domestic Product per capita,

Pgdp*: Square of GDP per capita, i: province, t: time period.

C: Vector representing the urbanization rate, staple food consumption, etc.

D: Vectors of country and year dummies

Equation 1 allowed us to test the OKC and calculate the theoretical level of obesity. Factors contributing to obesity
were estimated using Equation 2. However, a gap may exist between actual and theoretical obesity values. Equation 3
was used to analyze the factors and investigate the causes of this gap. These factors were assumed to be the same as
those affecting obesity, specifically, economic development, urbanization rate, staple food consumption, and staple

food imports.

In0Gap;, = By + B1InPgdp;; + BoInPgdp;; + BulnCi + PsDie + &1t 3)

OGap: Deviation between the theoretical and actual obesity rates

4. Empirical Results
4.1. Proof of the OKC Curve

The regression equation illustrated in Figure 1 was used to estimate the OKC curve. Estimations were conducted
using pooled OLS, fixed effects, and random effects models, and their robustness was assessed using F-tests, Hausman
tests, and Breusch-Pagan tests. The F-test was used to assess the suitability of the pooled OLS and fixed-effects
models, where the null hypothesis was that the coefficients of the individual dummy variables were all zero. The
Hausman test was applied to compare the suitability of the fixed and random effects models, with the null hypothesis
being that the random effects model is more appropriate. Finally, the Breusch-Pagan test was used to compare the
suitability of the pooled OLS versus the random effects model, with the null hypothesis being that pooled OLS is more
appropriate than the random effects model. Similar results were obtained from the estimation using Equation 3.

Therefore, Tables 3 and 4 present the pooled OLS estimation results.
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Figure 1: Obesity Kuznets Curve and the Gap Between Actual and Theoretical Values
Note: 1) The obesity Kuznets curve was derived based on the regression equation plotted in the figure.

Note 2) The horizontal axis of the scatterplot represents GDP per capita, whereas the vertical axis denotes the
“actual value—theoretical value” of the obesity indicator.

Note 3) The table shows GDP per capita (Pgdp) and the “actual value-theoretical value” (Gap) divided
into quartiles. The upper section of each cell, where the rows and columns of the matrix intersect,
represents the average, and the lower section represents the standard deviation.

Source: Created based on aggregation and estimation results.

From Figure 1, three pieces of information can be provided.

First, the parabola represents the estimated theoretical values of obesity derived from the regression equation plotted
in the figure, which supports the OKC hypothesis of an inverse U-shaped relationship between economic development
and obesity.

Second, the scatter plot shows the gap between the actual and theoretical obesity values. The portion above the
“actual value = theoretical value” line indicates that the actual value exceeds the theoretical value (in this case, the gap
is positive), while the portion below the center line indicates that the actual value is lower than the theoretical value (in
this case, the gap is negative).

Third, the rows of the matrix table inserted in Figure 1 represent the quartiles of GDP per capita (Pgdp), and the
columns represent the quartiles of the obesity gap (gap). The upper part of each cell indicates the mean gap, and the
lower part represents the standard deviation. From this matrix, we can infer that the mean and standard deviation of
the gap are larger in groups with higher economic levels. In other words, countries with higher economic levels tend to

have a greater prevalence of obesity.
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4.2. Analysis of the Factors Affecting Obesity

This study examines how economic development and urbanization affect obesity and the obesity gap. Tables 3
(estimation results for Equation 2) and 4 (estimation results for Equation 3) present the results for the obesity and
obesity gap functions, respectively. The effects of staple food consumption and import ratios were estimated separately
for each model. Each estimation includes three models: one that aggregates all the data (total) and two models that
focus on the bottom 25% and top 25% of countries based on obesity levels. Below are the results derived from these
12 estimations, which highlight the important findings.

First, regarding economic development and obesity, it was found that GDP per capita has a positive and significant
relationship with obesity, while the obesity gap has a negative and significant relationship. This suggests that as
economic development progresses, patterns of consumption and lifestyle (such as the spread of processed foods and
sedentary habits) contribute to obesity. However, in developed countries, health awareness and measures (e.g., health
promotion policies, improved diet, and increased physical activity) have advanced, leading to stronger prevention and
health awareness as economic development progresses. This can result in actual obesity levels being lower than

theoretical predictions. This result was also confirmed by urbanization indicators. Nevertheless, when staple foods are

Table 3: Results of the Obesity Model

Dependent variables:

Food Consumption

Food Import

InObey 1Total 2The bottom25% 3 The top25% 4 Total 5The bottom25% 6 The top25%
Inpgdp 0.659%** 2.941%*%* 0.318%** 1.531%** 1.666*** -0.00484
(0.0919) (0.138) (0.0877) (0.139) (0.188) (0.225)
Inpgdp2 -0.0318%*** -0.167*** -0.0116** -0.0816*** -0.0939%** 0.00623
(0.00513) (0.00776) (0.00476) (0.00773) (0.0104) (0.0118)
urbanP 0.00127** -0.00382%** -0.00378*** 9.19e-05 0.00259%** -0.00743%**
(0.000608) (0.000702) (0.000558) (0.000754) (0.000794) (0.000833)
cons_Rice 0.00160*** 0.000556*** 0.000584***
(8.24e-05) (8.86€-05) (0.000110)
cons_Wheat -0.000849*** -0.000732%** -0.000246***
(9.63e-05) (0.000170) (6.73e-05)
cons_Barley 0.000801 0.00826*** 0.00150***
(0.000656) (0.00274) (0.000376)
cons_Corn 1.88e-05 0.000273 0.000468***
(0.000118) (0.000235) (0.000124)
cons_Potato -0.000929*** -0.000380*** -0.000668***
(0.000107) (0.000145) (0.000106)
cons_Other cereals -8.34e-05 0.000837*** -0.000533***
(7.00e-05) (0.000125) (0.000110)
cons_Vegetables -6.94e-06 -0.000774%** -0.000299***
(0.000140) (0.000178) (0.000110)
cons_Meat 0.00148%** 0.00287*** 5.51E-05
(0.000157) (0.000216) (0.000164)
Import_Rice 4.02e-05%** 4.35E-06 0.000149*
(7.34e-06) (5.15e-06) (8.65e-05)
Import_Wheat -6.35e-06 -1.09e-05 -0.000166
(2.16e-05) (1.55e-05) (0.000224)
Import_Barley 0.000690 0.000578 -0.00208*
(0.000765) (0.000665) (0.00123)
Import_Corn -4.91e-05 3.06e-05 0.000130
(4.42¢-05) (3.79e-05) (0.000275)
Import_Potato -6.50e-05*** -6.15e-05%** -1.05e-05
(1.91e-05) (1.85e-05) (2.43e-05)
Import_Other cereals 2.99e-06 -2.87e-05* 7.61e-06
(3.71e-06) (1.64e-05) (5.82e-05)
Import_Vegetables -2.03e-05 -2.65e-06 -3.40e-06
(1.26e-05) (9.09e-06) (2.51e-05)
Import_Meat 0.000144%** 0.000148*** 0.000590***
(2.80e-05) (3.34e-05) (0.000179)
Constant -0.711%** -2.053%**
(0.205) (0.263)
Country Dummy Yes Yes Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes Yes Yes
Observations 2,945 744 714 1,967 643 376
Number of cid 95 31 34 93 30 29

Standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1
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Table 4: Results of the Obesity Gap Model

Dependent variables: Food Consumption Food Import
Obesity gap 7 Total 8 The bottom25% 9 The top25% 10 Total 11 The bottom25% 12 The top25%
Inpgdp -35.95%** -20.39%** -39.91%** 0.116 10.19** -96.09%**
(4.470) (3.567) (11.62) (6.389) (4.696) (30.90)
Inpgdp2 2.623%** 1.422%** 2.742%%* 0.630* -0.334 5.789%**
(0.249) (0.201) (0.631) (0.356) (0.260) (1.617)
urbanP -0.159*** 0.0450%** -0.557*** -0.376%** -0.110*** -1.145%**
(0.0295) (0.0181) (0.0740) (0.0347) (0.0199) (0.115)
cons_Rice 0.000924 0.0151*** -0.0710%***
(0.00401) (0.00229) (0.0146)
cons_Wheat 0.0148*** -0.0183*** -0.0372%***
(0.00468) (0.00440) (0.00893)
cons_Barley -0.0574% -0.182** -0.173%**
(0.0319) (0.0708) (0.0498)
cons_Corn -0.00171 -0.0124%** 0.0718%**
(0.00575) (0.00608) (0.0165)
cons_Potato -0.0223*** 0.0136*** -0.0738***
(0.00519) (0.00376) (0.0141)
cons_Other cereals -0.0365*** -0.0168*** -0.0731%**
(0.00340) (0.00322) (0.0146)
cons_Vegetables -0.00788 -0.0203*** -0.0451 ***
(0.00681) (0.00461) (0.0146)
cons_Meat 0.0925*** 0.0692*** 0.00845
(0.00765) (0.00558) (0.0218)
Import_Rice 0.000711** 0.000173 0.0204*
(0.000337) (0.000129) (0.0119)
Import_Wheat -0.000528 0.000237 -0.0122
(0.000995) (0.000388) (0.0308)
Import_Barley 0.00519 -0.0148 -0.308*
(0.0352) (0.0166) (0.169)
Import_Corn -0.00219 -0.000585 0.000141
(0.00203) (0.000947) (0.0378)
Import_Potato 0.000577 0.00125%** -0.000326
(0.000878) (0.000463) (0.00335)
Import_Other cereals -0.000601*** 0.000969%** -0.00129
(0.000171) (0.000409) (0.00801)
Import_Vegetables 0.00102* 0.000164 -0.000770
(0.000581) (0.000227) (0.00345)
Import_Meat 0.00407*** 0.00418*** 0.0771%***
(0.00129) (0.000836) (0.0246)
Constant 2.602 -36.61%** 7.665 -14.32 13.28
(16.65) (10.39) (63.92) (18.01) (13.18)
Country Dummy Yes Yes Yes Yes Yes Yes
Year Dummy Yes Yes Yes Yes Yes Yes
Observations 2,945 744 714 1,967 643 376
Number of cid 95 31 34 93 30 29

Standard errors in parentheses
**% n<0.01, ** p<0.05, * p<0.1

imported, obesity is suppressed in the top 25% of the group, likely because of changes in food price structures and
improved access to healthy diets and policies.

The relationship between urbanization and obesity, as well as the gap in obesity, is complex. Urbanization showed a
significant negative relationship in the bottom 25% and top 25% groups—urbanization can either suppress or promote
obesity. Regarding the obesity gap, urbanization shows positive and significant results in the bottom 25% and top 25%
groups, respectively. This suggests that with urbanization, changes in diet and lifestyle tend to increase obesity, leading
to higher obesity levels than predicted. Nonetheless, when staple foods are imported, urbanization has a negative and
significant relationship with obesity.

Furthermore, the consumption of staple foods, such as rice, wheat, corn, and meat, tends to promote obesity. These
foods are high in calories and are digested quickly; therefore, their excessive consumption increases the risk of obesity.

However, the consumption of foods such as barley, potatoes, and vegetables is linked to a reduction in obesity risk
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(obesity prevention). These foods are low in calories, rich in dietary fiber, and may reduce the risk of obesity.
Conversely, it has been confirmed that the import of foods such as rice, wheat, potatoes, and meat contributes to the
widening obesity gap with economic growth. These foods are generally high in calories and are likely to contribute to

obesity.

5. Conclusion

This study tested the OKC hypothesis, suggesting an inverted U-shaped relationship between economic
development and obesity. However, the OKC theory did not fit perfectly, and a gap existed between the theoretical and
actual values. Therefore, based on the obesity functions used in previous studies, an obesity gap function was created
to explore the factors likely to have a strong influence on this gap, such as urbanization, economic development, staple
food consumption, and food imports. In other words, identifying the factors contributing to the obesity gap sets this
study apart.

Thus, the OKC hypothesis was validated. The estimates showed that each factor contributed to reducing or
increasing obesity. In summary, as economic development progresses, per capita GDP is linked to an increase in
obesity. Nevertheless, owing to advancements in health awareness and preventive measures, obesity rates could be
lower than theoretical predictions. Additionally, urbanization has been found to lead to changes in diet and lifestyle,
facilitating the development of obesity. Furthermore, the consumption of staples such as rice, wheat, and meat
promotes obesity, and food imports contribute to the widening obesity gap. Therefore, the effects of economic
development and urbanization on obesity are complex, with changes in diet and food imports playing key roles.

The most important finding from this analysis is that the gap between theoretical and actual obesity values suggests
that energy intake and expenditure alone cannot fully explain the causes of obesity. It is necessary to consider cultural,
dietary, and social factors and health policies. Regarding staple food imports, the conclusion was that high import
dependence could jeopardize food supply stability; therefore, strengthening domestic production and securing diverse
supply sources are crucial. Support for sustainable agriculture is essential to improve self-sufficiency and food
security.

This study clarifies that the OKC hypothesis does not support the idea that obesity is inevitable. It does not suggest
that “obesity is an inevitable result of economic growth” or that “obesity naturally decreases after economic growth

peaks,” showing that the relationship is not irreversible.
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