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Abstract

Background: Accelerated globalisation has substantially contributed to the rise of emerging markets worldwide.

The G7 and Emerging Markets Seven (EM7) behaved in significantly different macroeconomic ways before, during,

and after the 2008 Global Crisis. Average real GDP growth rates remained substantially higher among the EM7,

while unemployment rates changed their patterns after the crisis. Since 2017, however, approximately one half of

the worldwide economic growth is attributable to the EM7, and only a quarter to the G7. This paper aims to

analyse the association between the health spending and real GDP growth in the G7 and the EM7 countries.

Results: In terms of GDP growth, the EM7 exhibited a higher degree of resilience during the 2008 crisis, compared

to the G7. Unemployment in the G7 nations was rising significantly, compared to pre-recession levels, but, in the

EM7, it remained traditionally high. In the G7, the austerity (measured as a percentage of GDP) significantly

decreased the public health expenditure, even more so than in the EM7. Out-of-pocket health expenditure grew at

a far more concerning pace in the EM7 compared to the G7 during the crisis, exposing the vulnerability of

households living close to the poverty line. Regression analysis demonstrated that, in the G7, real GDP growth had

a positive impact on out-of-pocket expenditure, measured as a percentage of current health expenditure, expressed

as a percentage of GDP (CHE). In the EM7, it negatively affected CHE, CHE per capita, and out-of-pocket

expenditure per capita.

Conclusion: The EM7 countries demonstrated stronger endurance, withstanding the consequences of the crisis as

compared to the G7 economies. Evidence of this was most visible in real growth and unemployment rates, before,

during and after the crisis. It influenced health spending patterns in both groups, although they tended to diverge

instead of converge in several important areas.
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Introduction

Accelerated globalisation, taking place primarily after

the end of the Cold War Era, has substantially contrib-

uted to creating conditions for the occurrence of rapidly

developing large economies worldwide, labelled “emer-

ging markets” [1]. World economy growth was generally

quite stable from the beginning of the XXI century until

the occurrence of the Global Financial Crisis triggered

by the Lehman Brothers’ bankruptcy in the USA in

autumn 2007. It had disastrous consequences both in

the mature, high-income free market economies and in

the rapidly growing major emerging economies. In this

study, we observe the largest and most representative

national economies in both groups. Therefore, the au-

thors of this paper decided to elaborate further on the

World Bank’s adopted comparison of real GDP growth

rates and healthcare spending between the first group

presented by the G7 nations and the second one marked

as Emerging Markets Seven (EM7). The G7 became a

formal group in 1976, before the oil crisis. The EM7 was

observed as a group of similar economies by John

Hawksworth and Gordon Cookson at Pricewaterhouse-

Coopers in 2006, 30 years later [2].

These two groups behaved in significantly different

macroeconomic ways before, during, and after the

crisis. Average real GDP growth rates remained sub-

stantially higher among the EM7, while unemployment

rates changed the pre-crisis pattern into a novel post-

crisis one. Worldwide economic growth began to

accelerate again in 2017 and continued in 2018–2019.

However, approximately one half of this growth is at-

tributable to the EM7 and only one quarter to the G7

nations. This gradual, but profound change in global

health expenditure is largely attributable to financial

globalisation and we seek to understand the underlying

causality. Medical technology dissemination, from the

rich industrialised Global North to the Global South,

took place alongside manufacturing capacities migra-

tion, mostly over the past half century. Alongside in-

creased living standards and rapid urbanisation, these

changes led to an increased demand for medical goods

and services, coupled with a strengthened supply, by

both local providers and global multinationals. Big

Pharma is a typical example, since innovative pharma-

ceuticals comprise a much higher share of health

spending in low- and middle income countries and

Asia, in comparison to the West. All of these gradual,

but profound, evolutionary developments contributed

to the growing purchasing power of both citizens and

governments throughout the Third World nations,

which led to their steadily growing share of global

health spending. The purpose of this paper is to ana-

lyse the association between the health spending and

real GDP growth in the G7 and the EM7 countries.

Observing the 2000–2016 period is particularly useful

to understand the ability of these emerging nations to

invest into healthcare [3–7]. So far, the existing studies

focused on certain countries only [8, 9]. There is a

large body of seminal evidence focusing on under-

standing the mutual relationship between the overall

pace of economic development and the healthcare at-

tributable spending [10]. From a historical perspective,

it was earlier discovered that periods of abundant pros-

perity created a wealth surplus that was largely allo-

cated towards increasing human longevity and combat

diseases [11]. Much later, the feedback loop between

the population health and nation’s economic product-

ivity was discovered [12]. Thus, the original perception

of medical care, as a purely consumptive branch [13]

of the economy, was replaced with the investment con-

cept [14]. Higher health spending led to increased

healthy life expectancy [15] and cost savings in the

long run [16]. Today, a variety of contemporary health

economic literature focuses on discovering the

explanatory variables between the real Gross Domestic

Product (GDP) growth and the health spending dy-

namics among modern societies [17]. We seek to

understand underlying hidden patterns and long-term

trends in increasing national wealth allocated for med-

ical care provision. Since the early 1990s, insufficient

health expenditure has led to unacceptably high, out-

of-pocket spending by ordinary citizens, gradually in-

creasing, in terms of percentage of GDP [18].

Data and methods

For the analysis, we used data provided by the Brookings

Institute and the World Bank. The G7 included the

USA, Japan, Germany, the UK, France, Italy, Canada,

while the Emerging Seven Markets (EM7) encompassed

China, India, Russia, Brazil, Indonesia, Mexico, and

Turkey. The time period analysed was 2000–2016,

although some data, within this period, was incomplete.

Another data source used was the WHO Global Health

Expenditure Database for the following indicators of

health expenditure: Current health expenditure (CHE) as

percentage of GDP, current health expenditure (CHE)

per capita in USD constant 2010, current health expend-

iture (CHE) per capita in PPP (constant 2011 inter-

national USD), domestic general government health

expenditure (GGHE-D) as percentage of current health

expenditure (CHE), out-of-pocket Expenditure (OOPS)

per capita in PPP International USD, out-of-pocket

(OOPS) as percentage of current health expenditure

(CHE).

The International Monetary Fund (IMF) served as a

further, complimentary data source for the following

variables: GDP (nationwide in terms of million PPP) and

real GDP growth rate (percentage).
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We utilised panel regression analysis with country-

and year fixed effects, separately, for the G7 and the

EM7 countries. We specified the basic model as follows:

Y it ¼ β
1
�Real GDP Growthit þ βX it þ αi þ tt þ εit ;

where αi is an intercept for each country; tt is an inter-

cept for each year; Yit was a vector of dependent

variables (i is country, t is year), such as current health

expenditure (CHE) as percentage of GDP (models 1–2),

CHE per capita in US$ constant 2010 (models 3–4),

CHE per capita in PPP in constant 2011 international

USD (models 5–6), domestic general government health

expenditure (GGHE-D) as percentage of CHE (models

7–8), out-of-pocket expenditure (OOPS) per capita in

PPP international USD (models 9–10), OOPS as per-

centage of CHE (models 11–12); εit is the error term.

Real GDP growth was an independent variable, while Xit

was a vector of control variables, which included GDP

per capita, inflation, unemployment, population density,

and life expectancy. The last indicator was included as a

proxy for the burden of all diseases [19]. In the extended

model, we included governance effectiveness and the

number of physicians per 1000 people. β1 is the coeffi-

cient for the independent variable, while β is a vector of

the coefficients for the control variables. Regression ana-

lyses were performed using STATA software, version 14.

Results

Patterns analysis based on group’s averages

Over the 16 years (2000–2015), total GDP for both

groups of nations grew significantly, while the EM7 grew

at a much faster pace (Fig. 1). In early 2012, the EM7

GDP exceeded the G7’s. Both groups reacted to the glo-

bal macroeconomic crisis in a similar way and economic

activity and recovery went mostly in a diminishing,

parallel manner. Before, during and after the crisis, the

average real GDP growth rates of the EM7 economies

were almost constantly twice as high as those of the G7

(Fig. 2). Unemployment rates were, on average, slightly

lower among the G7 before the crisis (2000–2008) and

somewhat higher among the G7 after the crisis (2009–

2016) (Fig. 3).

These dynamic changes affected health spending in a

non-linear and unpredictable way. We identified the

following patterns.

Current health expenditure (CHE, expressed as a per-

centage of GDP) was steadily growing in both groups

(Fig. 4). However, it remained significantly higher among

the G7 during the entire period. The average difference

of 3.85 percentage points between the two groups, in

2000, increased to almost 6 percentage points in 2015.

This is in clear contrast with the overall stronger GDP

growth trend in the EM7, pointing at a lower priority of

health investment among governments in emerging

economies and a shifting of newly acquired national

wealth towards other priority areas. In per capita PPP

terms, upward trends are obvious, but strongly divergent

in favour of the G7, following the changes noted above

(Fig. 5).

Domestic governmental health expenditure, expressed

as a percentage of CHE, also exhibited a distinctive dif-

ference (Fig. 6). The G7 level was exceptionally stable at

72–74% with, essentially, no change at the group average

level over the entire period. At the same time, the EM7

governmental share of spending rose from 35% in 2000

Fig. 1 Gross Domestic Product in million current PPP (constant 2011

international USD) in the G7 and the EM7 in 2000–2015. Source: IMF

Fig. 2 Real GDP growth (Annual percent change) in the G7 and the

EM7 in 2000–2017. Source: IMF

Fig. 3 Unemployment rate (Percent) in the G7 and the EM7 in

2000–2017. Source: IMF
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to 50% in 2015. There was a strong upward growth in

the early 2000s and a sudden drop due to some govern-

ments’ austerity measures in reaction to the 2010 global

crisis. Recovery to pre-crisis levels was already evident in

2011.

Out-of-pocket health expenditure, expressed in USD

PPP basis per capita, had more than doubled among the

EM7, from $135 on average, in 2000, up to $298 in 2015

(Fig. 7). Among the G7, this increase was also substan-

tial, jumping from $377 in 2000, to $666 in 2015. Out-

of-pocket spending, observed as a percentage share of

GDP, was surprisingly quite stable among the G7 (redu-

cing from 15 to 14%), while it was downsizing among

the EM7 nations from 46 to 39% (Fig. 8).

Panel regression analysis

Interestingly, real GDP growth affects different aspects

of healthcare expenditure in the compared groups. In

the G7 countries, real GDP growth had a positive, statis-

tically and economically significant impact on out-of-

pocket expenditure, expressed as a percentage of CHE

only (see Table 1). In the EM7 countries, real GDP

growth had a negative, statistically and economically

significant effect on current health expenditure, expressed

as a percentage of GDP, CHE per capita, in PPP in con-

stant 2011 international USD, and out-of-pocket expend-

iture (OOPS) per capita in PPP international USD (see

Table 2). The impact of other control variables was not

systematic in both groups. Real GDP growth had a nega-

tive, statistically and economically significant effect only

on current health expenditure, expressed as a percentage

of GDP and CHE per capita in USD constant 2010.

Tables 3 and 4 provide descriptive statistics and cross-

correlation matrices for the variables for the G7 and the

EM7 countries respectively. Tables 1 and 2 provide

models estimates for the G7 and the EM7 countries re-

spectively. Variance inflation factors from preliminary

OLS regressions do not suggest issues of multicollinearity.

In Table 1, columns 1-2 contain the panel regression

estimates for current health expenditure in GDP (CHE),

for our basic and extended model respectively. Similarly,

we represent the results for the remaining models. Re-

gressions 3 and 4 present the results for per capita

current health expenditure. Regressions 5 and 6 provide

the results for CHE per capita in PPP in constant 2011

Fig. 4 Current Health Expenditure (CHE) as percentage of GDP in

the G7 and the EM7 in 2000–2016. Source: WHO Global Health

Expenditure Database

Fig. 5 Current Health Expenditure (CHE) per Capita in PPP (current

international USD) in the G7 and the EM7 in 2000–2016. Source:

WHO Global Health Expenditure Database

Fig. 6 Domestic General Government Health Expenditure (GGHE-D)

as a percentage Current Health Expenditure (CHE) in the G7 and the

EM7 in 2000–2016. Source: WHO Global Health Expenditure Database

Fig. 7 Out-of-Pocket Expenditure (OOPS) per Capita in PPP

International USD in the G7 and the EM7 in 2000–2016. Source: WHO

Global Health Expenditure Database
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international USD. Regressions 7 and 8 provide the re-

sults for domestic general government health expend-

iture (GGHE-D) as a percentage of CHE. Regressions 9

and 10 provide the results for out-of-pocket expenditure

(OOPS) per capita in PPP international USD. Finally, re-

gressions 11 and 12 provide the results for OOPS as a

percentage of CHE.

In Table 2, columns 1-2 contain the panel regression

estimates for current health expenditure in GDP (CHE),

for our basic and extended models respectively. Simi-

larly, we represent the results for the remaining models.

Regressions 3 and 4 presentthe results for per capita

current health expenditure. Regressions 5 and 6 provide

the results for CHE per capita in PPP in constant 2011

international USD. Regressions 7 and 8 provide the re-

sults for domestic general government health expend-

iture (GGHE-D) as a percentage of CHE. Regressions 9

and 10 provide the results for out-of-pocket expenditure

(OOPS) per capita in PPP international USD. Finally, re-

gressions 11 and 12 provide the results for OOPS as a

percentage of CHE.

In the EM7 countries, real GDP growth had a negative,

statistically and economically significant effect on

current health expenditure expressed as a percentage of

GDP, CHE per capita in PPP in constant 2011 inter-

national USD, and out-of-pocket expenditure (OOPS)

per capita in PPP international USD (see Table 2).

The impact of other control variables was not system-

atic in both groups. Real GDP growth had a negative, statis-

tically and economically significant effect only on current

health expenditure expressed as a percentage of GDP and

CHE per capita in USD constant 2010.

Regarding the effects of control variables, there is a

statistically and economically significant negative effect

of governance effectiveness on per capita current health

expenditure and CHE per capita in PPP in constant

2011 international USD. There is a statistically and eco-

nomically significant impact of the number of physicians

on CHE per capita in PPP in constant 2011 international

USD (positive) and domestic general government health

expenditure (GGHE-D) as a percentage of CHE (posi-

tive), and out-of-pocket expenditure as a percentage of

CHE (negative).

Discussion

The world economy has experienced profound changes

in the past few decades and is expected to undergo un-

even globalisation trends [20]. The increasing influence

of the large emerging markets on the global economy

has become an important issue that calls for more re-

search and policy attention [21]. This growth is expected

to be primarily driven by the emerging markets and de-

veloping nations, with the EM7 economies growing at

an annual average rate of almost 3.5% during the next

34 years [22]. In contrast, an annual average growth rate

of 1.6% is predicted for the G7 countries [23]. It further

elucidates that the EM7 could account for nearly 50% of

the globe’s GDP by 2050, while the G7’s share of global

GDP might decline to just over 20%. It is due to popula-

tion ageing [24] and reduction of natural resources [25].

It clearly indicates that the EM7 is expanding, while the

G7 is shrinking [26].

However, it takes more time to implement universal

healthcare (UHC) in the EM7 [27] because there is still

no policy and program priority for health [28]. Except

for the United States, the G7 countries have already

achieved UHC [29]. Coverage of universal health insur-

ance should be a high priority for the EM7 countries.

Ordinary citizens’ capacity concerning the acquisition of

UHC’s benefits spread efficiently, but not fast enough to

follow-up disproportionate rapid growth of out-of-

pocket spending [30]. In the XXI century, the G7 coun-

tries have invested in health around 10% of GDP each

year [31], along with similar amounts allocated to infra-

structure [15]. In contrast, the EM7 countries have

invested in health less than 5 % GDP [32] and set prior-

ity to infrastructure and economic growth.

Lastly, the results of the regression analysis, related to

the composition of indicators affected by the real GDP

growth, as well as the predicted direction of the effect

can be attributed to the differences in budget planning

priorities, and GDP per capita, in the compared groups.

A set of economic inefficiencies among emerging

markets are also attributable to the double economic

burden of the unliquidated pool of infectious diseases

associated with non-communicable infections [33]. The

contribution of population ageing to the growing de-

mand for long-term medical care and pharmaceuticals is

probably the most vivid, when comparing Japan [34]

with China [35]. These two are the most representative

of both groups. In demographic terms, Japan remains in

the most advanced stage of population ageing [36]. Yet,

Fig. 8 Out-of-Pocket (OOPS) as a percentage of Current Health

Expenditure (CHE) in the G7 and the EM7 in 2000–2016, Source:

WHO Global Health Expenditure Database
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even with the recent abolishment of one-child policies

[37], China has exhibited only a sudden, but temporary

upward shift in fertility rates during the early 2010s,

returning to the ratio of 1.1 child per woman [38]. This

is far below the simple population replacement threshold

of 2.1, and China is most likely to become the fastest

ageing nation by 2060 [39].

In addition to the accumulation of incidence of auto-

immune [40], cancer [41], and dementia [42] morbidity

among elderly citizens, here we face another important

phenomenon. It is the so-called “the last year of life”

[43]. Its costs of intensive, palliative, and home-based

medical care, requiring nursing staff, due to the gradual

disappearance of family caregiving across Asia [44],

generates costs that are, on average, equal to the entire

life-time medical consumption of that individual citizen.

Thus, the economic implications for the health system

workload and the financial burden for the social support

systems, in the societies with ever-larger populations of

elderly citizens, are clear in both the G7 and the EM7.

Yet, the latter group of countries finds itself confronted

with a much more serious challenge. Namely, population

ageing, as the third demographic transition, does not

only become a global phenomenon (with 17–18 outlier

African nations [45, 46] and Afghanistan [47]), but it is

accelerating across the globe. Unlike the Western hemi-

sphere [48], in the EM7, such changes were driven by

the spreading of globalisation and sexual revolution

during and after the XX century [49], leading to the

absorption of women into the labour markets worldwide

[50]. The ultimate outcome of this equation was the

creation of financial incentives by contemporary soci-

eties, Eastern and Western alike, to attract women into

the workforce, which, in turn, had a negative effect on

the child-per-woman ratio [51]. Here, we come up to

the important disadvantage of the emerging nations in

this struggle [52]. Ageing, itself, in Western European

societies, had its roots in the XIX century [53]. Thus, if

one observes the time that was necessary to double the

population of senior citizens, from 7 to 14%, in France,

it took 115 years, while in Brazil, it took 21 years only. It

is clear that the G7 nations, experiencing these changes,

historically, in a much earlier momentum, had far more

time to evolve, gradually, their social support and health

insurance coverage systems to meet the challenge [54].

However, in the emerging, rapidly developing nations,

which, with the notable exception of the former Soviet

Union [55], were largely non-industrialised countries, it

happened much faster.

Indonesia [56], Mexico [57], and Turkey [58] face similar

problems related to the double burden of infectious

illnesses, non-communicable diseases, and lack of social

capital and medical staff capacities to cover these needs.

These same matters were already elaborated on in

academic literature on BRICS [59], with Russia having

historically the earliest developed capacities in preventative

medicine and screening procedures [60]. Even today, in a

leading Chinese nation, with abundant national welfare

[61], cancer-screening procedures, leading to serious long-

term savings, are only being systematically pursued in

coastal and some urban areas [62].

The approaching health policy reforms in the EM7 is

likely to enforce these priorities, even despite the reluc-

tance of their governments to push for higher healthcare

investments [63]. Actually, among the BRICS, as the

core subgroup of the EM7, all states except India, have

managed to increase their GDP share of national health

spending from one to two percentage points, on average,

since 1990 [64]. This positive trend needs more financial

resources and development to be on a par with the G7

countries [65].

This is how we try to explain the core finding of this

research. How could it be possible that the EM7, despite

their better performance in terms of real GDP growth

throughout the crisis, did not channel more welfare into

population health? The answer lies in the fact that the

XIX century European-style health systems were entirely

built upon in the era of sustainable demographic growth

[66]. Working citizens contributed to various social and

health insurance models, through mandatory taxes, to

support the devaluating and insufficiently large pensions

and retirement funds for the elderly [67]. Long decades

of the post-WWII European social evolution resulted in

the creation of the welfare state [68]. In France, an

average citizen could enjoy up to 24 years of state-

sponsored pension with full pension and release from

any mandatory work after his or her retirement [69].

Given the current fertility rates and the increased

longevity of post-war generations of baby boomers, these

retirements have long since disappeared [70]. We face,

nowadays, ever-shrinking cohorts of work-capable

citizens at their best age. At the same time, cohorts of

the elderly become, annually, evermore increasing in

number, leading to a severe distortion of healthy demo-

graphic pyramids [71]. The only partial exemption to

this case, driven by Latin American immigration, is the

USA [72]. All other Western nations follow the very same

pattern, with Germany and Italy being among the worst

ones, in the most advanced stage of the third demographic

transition [73]. Here, we easily observe that the base of

taxpayers is getting smaller and the base of tax consumers

is getting larger and heavier [74]. Currently foreseen strat-

egies, some of them imposed by the European Commis-

sion, refer to extending life work age [75] and thresholds

for retirements including re-integration of cancer-survivors

[76] and other people, with decreased working ability, back

to the labour markets. These measures, including immigra-

tion of foreign-born workforces, so far imply the limited
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outreach [77]. Therefore, health expenditure among the

G7 is likely to continue growing, at least twice as fast as

the overall economy (with the notable exception of Japan)

in the upcoming decades [78]. Obviously, mature econ-

omies of the G7 and rapidly evolving economies of the

EM7, each following its own distinctive historical pathway,

are likely to conform to similar challenges, but from

entirely different perspectives [79]. Likewise, their strategies

to cope with the burden of medical care spending, and citi-

zen out-of-pocket spending, in particular, are likely to be

profoundly different and tailored to their own needs [80].

Conclusion

Globalisation and its underlying processes has contributed

to the creation of conditions for the rise of the EM7 econ-

omies. Major emerging markets exhibited a stronger endur-

ance, to withstand the consequences of the global economic

crisis, in comparison with traditional, industrial high-income

nations [81]. Evidence of this is most visible in the real

growth rates and unemployment rate levels, before, during

and after the crisis. This situation affected health spending

patterns in both groups, although they tend to diverge,

instead of converge in several important areas.

It was quite surprising to discover that GDP was grow-

ing faster than out-of-pocket health spending. One

should not forget that, in absolute terms, it is substan-

tially higher, today, compared to the beginning of the

XXI century in both groups of nations. Keeping in mind

social insurance programs and the affordability of

medical care among the G7 citizens, it is well known

that such change will lead to far worse consequences

among the emerging nations. The vulnerability of ordin-

ary citizens, particularly those living in rural areas, far

away from the cities and industrial areas, might lead to

increased health expenditure.

Regression analysis demonstrated that real GDP

growth affects different aspects of healthcare expend-

iture in the compared groups. In the G7 countries, real

GDP growth had a positive impact on out-of-pocket

expenditure, expressed as a percentage of CHE only. In

the EM7 countries, it affected, negatively, the current

health expenditure, expressed as a percentage of GDP,

CHE per capita in PPP in constant 2011 international

USD, and out-of-pocket expenditure per capita in PPP

international USD.

Governments in the emerging economies shall be

challenged to increase their investment into healthcare

systems, in order to support current economy growth in

the long run [82]. Currently, serious social inequalities, in

terms of access and affordability of medical care and phar-

maceuticals, among most of the EM7 countries, shall be

smoothed to some extent by the continuous growth of the

middle class in China and India and economic recovery in

Russia and Brazil in 2015–2016. The G7 nations preserve

their stable allocation of resources for healthcare in the

first decades of the XXI century, although with concerning

long-term sustainability perspective, primarily due to

population ageing consequences [83–86].
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