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HOW TECHNOLOGIES WILL AFFECT THE FUTURE
OF INTERNATIONAL MEDICAL TOURISM

International tourism is a major sector of the global economy. Some countries owe much of their
gross domestic product to various types of tourism including the medical ones. Medical tourism is not
typical for every country or region. For this reason certain countries are classified as medical destinations.
Over the last few decades, the technological development has changed healthcare at all. However, an
important question is what will happen with medical tourism in future. Artificial Intelligence is a
prerequisite for a fundamental change in international trade in medical services. Something more, the
pandemic situation of 2020 worldwide leads to less realized international travels and less mobility. This
creates the need of a change in the way medical services are provided in an international aspect. In order
to make a forecast whether the technologies can possibly affect the way of supplying and trading medical
services, forecasts for the development of high medical technologies market are summarized. The
presented forecasts cover a period between 5 and 10 years and contribute to the conclusions in the arti-
cle. Compared to the historical development of medical technologies in general an opinion for the future
of medical tourism in long-term is expressed.

Keywords: medical tourism, technologies, international trade, medical services, artificial intelli-
gence, patient mobility, supercomputer, robotic surgery.

1. Introduction

By 2020 the value of medical tourism is estimated at $10.1 billion. For com-
parison in 2017 its total value is $25.6 billion. Despite the unprecedented decline in
international tourism (65 % decline in first half of 2020) [1] because of Covid-19,
the medical tourism is expected to grow at over 12.1 % between 2021 and 2027 [2].
One of the reasons for the growth forecast is the increased awareness regarding
medical tourism among patients. In the medical tourism is expected a compound
annual growth rate of 21.1 % from 2020 to 2027 [3]. Meanwhile technologies in
medicine are evolving rapidly and this is a prerequisite for changing in the way ser-
vices are provided. Technologies are able to affect not only the quality of the medi-
cal treatment and diagnosis but international trade in medical services. The article
discusses the standard ways of providing medical services that favor the mobility of
people and international medical tourism. Different opportunities that may lead to a
decline in medical tourism due to the fundamental change in the way of providing
medical services are presented.

According Table 1 in 2016 and 2017 regions with the highest revenues from
medical tourism are Europe, Asia Pacific, Latin and North America [4]. By 2020 the
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global platform for organizing medical trips Bookimed ranks the top 10 countries
representing medical destinations. According to the classification, the best treatment
destinations are Thailand, Turkey, India, South Korea, Germany, Switzerland,
Spain, Italy, Israel, Ukraine [5]. It is noted that some countries on different
continents have competitive advantages in providing medical services, but in general
they are not differentiated into large nearby regions. The improvement of technology
and telecommunications is possible to have a serious impact on these countries and
whether the economic effects will be positive or negative depends on their
development strategy in the medical sector.

Table 1
Global Medical tourism market, by region, 2016-2017

Region 2016 2017
North America 3,202.1 3,308.3
Europe 9,682.0 10,537.8
Asia Pacific 6,341.4 7,345.9
Latin America 3,226.5 3,520.8
MEA 766.8 936.1
Total 23,218.8 25,648.9

2. Literature review

For the purposes of the article various sources are used so a different from the
standard perspective for the future of medical tourism is given. The sources include
scientific articles and books, global reports, international agreements, reputable
dictionaries and business analyzes in the field of economics and medicine. Reliable
media and medical tourism platforms are also used as an internet sources. The conclu-
sions of the manuscript is made by observations of the rapid development of technolo-
gies. International scientific works are analyzed. For the theoretical foundation of the
manuscript mainly are used books by Bulgarian scientists traditionally working in the
field of international economic relations. Agreement within the WTO presents the
modes of international supply of services. The practical part is based on analyzes of
medical articles which include an overview of doctors from all over the world.
Economic business reviews are also taken into account. Statistics from global reports
and data from UNWTO and global market research and management consulting com-
pany Global Market Insights complete the practical part of the article. Statistics and
forecasts from specialized business editions such as “Fortune” are taken into account.

3. Research Process

The main objective of the manuscript is to present medical tourism through the
prism of international trade. The paper includes theoretical and documentary
analysis of international contracts to explain the standard way of supplying medical
services. The potential of technologies in medicine is presented as this is a prospect
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for a fundamental change in the way medical services will be provided. The forecast
of the article is made on the basis of the pace of technology development. The main
sources of quantitative data are statistics and forecasts for the size of medical
tourism. The conclusions in the article are made on the basis of a comparison
between the separate forecasts for the development of medical tourism and the
market of medical technologies.

3.1. Sampling

The first phase is a theoretical analysis of the ways of providing tourist ser-
vices. A hypothesis for possible deviations from the standard forms of trade in
medical services is expressed. The development of distance medical services is
studied from its inception: the beginning of the 21st century to the present time
through descriptive analysis. The progress of medical technologies and services
during the last two decades is examined in order to make a forecast for the next two
decades if the same trend remains. The article has a theoretical aspect, though the
conclusions are made on the basis of practical phenomena.

3.2. Measures and analysis

The second phase is constructed on the base of secondary quantitative
information for medical tourism covering the period of the last 3 years. Moreover,
for the aim of the article different forecasts for 2020-2030 are presented. Qualitative
information from medical researches concerning the use of technologies in the
treatment process is studied. Quantitative information on forecasts related to the de-
velopment of technologies in medicine is summarized and compared. On the basis of
data for development of technologies in medicine a logical reference about modifi-
cations in supplying health care internationally is made.

The third phase is composed by logical causal relations between the theoretical
foundation and empirical data. Scientific and technical progress is the prerequisite from
which the conclusion about the possible change in the way of providing medical services
is made and an opinion for the long-term future of medical tourism is expressed.

4. Essence of medical tourism as a part of international trade

International trade is a general form of international economic relations [6],
even one of the most important. At the same time, tourism with its diversity contrib-
utes significantly for the development of international trade. Medical tourism is part
both of national and global tourism, but the motives for its occurrence are radically
different from any other type of tourism. The foundation of medical tourism is built
on the instinct for preservation of human life which is the greatest value. Cambridge
dictionary describes the health service as: “A public service that provides medical
treatment. Health services are provided by organizations and activities” [7]. Accord-
ing to Oregon legal glossary the notion "health care services" means: the furnishing
of medicine, medical or surgical treatment, nursing, hospital service, dental service,
optometrical service, complementary health services or any or all of the enumerated
services or any other necessary services of like character, whether or not contingent
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upon sickness or personal injury, as well as the furnishing to any person of any and
all other services and goods for the purpose of preventing, alleviating, curing or
healing human illness, physical disability or injury [8].

Tourism is an essential part of international trade. It represents a specific sector
compared to trade in goods. The product mobility is necessary component in interna-
tional trade in goods, while in global tourism the mobility is carried out by residents
from different countries. Revenues from international tourism enter in GDP in the
form of invisible exports [9].

Theoretically, there are several ways in which a medical service could be pro-
vided to a foreign resident. In order to carry out medical tourism in its standard
form, mobility of buyer (in this case patient) and mobility of seller (doctors) should
be available. In order to perform standard medical service, seller and buyer should
be in direct contact [10]. Nowadays this is the most common way to provider a
medical service. Patients travel to foreign countries for three reasons: to receive
better health care, to receive cheaper health care or to be provided with a service
which is not available in their own country.

There is another specific way to provide a medical service on the territory of
foreign country. This way is connected with opening hospital branches on the terri-
tory of a foreign country or the so called 3th mode from GATS [11] — “commercial
presence" [12]. Establishment of a commercial presence is another way to supply
service in a foreign country, but this is not actually a type of international tourism.
From the side of international economic relations opening a branch in foreign coun-
try is type of international investment. International medical tourism may be
available if a doctor provides a medical service within the territory of a foreign
country as an independent professional (consultant, health worker, etc.) or as an em-
ployee of a medical service supplier (hospital). This may be a way for the patient to
receive health care from a doctor of different nationality and experience on national
territory. This is the so called seller’s mobility in the context of medical tourism and
is defined as a mode 4 from GATS — “movement of natural persons” [13].

5. Impact of technologies on medical tourism

Theoretically, in international trade there is another way of suppling services —
with no mobility of either buyer or seller. Therefore, this is a possible way to pro-
vide medical service: during the service production buyer and seller are in two dif-
ferent countries. Despite it is a relatively futuristic concept it is already happening.
Highly-developed technologies are needed to trade medical services without buyer
and seller mobility. The minimal requirement for performing such a kind of service
is presence of a good telecommunication connection (internet) and possession of
technological means — a computer with a camera and a microphone.

The simplest way to provide a healthcare service internationally without direct
contact between a doctor and a patient is online consultation. In 2020 due to Covid-
19, this type of consultation has become normal and the epidemic situation has
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accelerated their use. The most common cases of using this type of medical care are
consultations with a personal doctor, as well as sessions with psychologists,
psychotherapists and psychiatrists.

Using of the so-called Watson supercomputer is a specific and innovative
way to diagnose. Watson is IBM development with system of Al which aims to
helps organizations predict future outcomes, automate complex processes and opti-
mize employees’ time [14]. One of the areas in which Watson performs very well is
medical diagnosis. Regardless of the mistrust, Watson's diagnoses turned out to be
more accurate than those of the doctors [15]. The supercomputer makes diagnoses
based on data entered from medical tests and patient examinations. This means that
in order for a diagnosis to be made, the patient does not need to be in a country pos-
sessing Watson technology. Tests can be sent remotely as a result of which a
diagnosis appears. In order to provide the service it is not necessary to have medical
tourism available in its standard form.

Robotic telesurgery is another type of AI technology that significantly
changes the way surgery is performed, improving the surgeon's precision and allows
faster patient recovery. Robotic surgery is evolving significantly in recent decades
[16]. This is possible due to scientific progress and the improvement of technology.
Technology companies create different brands of robotic surgery systems like Micro
Hand S and Da Vinci. The world’s first telesurgery was made by a team in New
York on female patient at a hospital in Strasbourg in 2001. For two-hour-long
laparoscopic cholecystectomy the used robotic system was ZEUS [17]. Nowadays.
20 years after the first usage of telesurgery, there is even competition between
different types of robotic systems [18].

There are different forecasts in connection with the development of medical
tourism and the market of high technologies in medicine. The forecast for the period
2020-2027 is for 12 % growth in medical tourism globally. Meanwhile, in 2018
there is a significant increase of about 33 % in the global market of surgical robots
compared to 2016. This shows significant growth in just 2 years.

6,875.1

98.0 1,463.0

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Graph 1: Global Surgical Robots Market Size: 2015-2026 (USD Million)
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For 2018 the revenues from this high medical technology are estimated at
$ 1,463.0 million. The absolute market leader holding the impressive share of
$ 1,045.5 million is North America. The forecast projects revenues of $ 6,875.1
million for 2026 which means a global growth of about 79 % the surgical robots
market in comparison with 2018. The report shows that in 2018 the largest share by
application has the General Surgery robots — 28,4 %, followed by Urology,
Gynecology and Orthopedics surgery robots [19].

The forecast was published in report from 2019 before the Covid-19 pandemic.
This could affect the reliability of the forecast in two ways. On the one hand,
slowing down production and reducing demand for a certain period of time of this
type of highly expensive technology. On the other hand, the need to limit physical
contact between people may be a prerequisite for increased demand of teletreatment.
At the same time, hospitals may view the surgical robot technology as a type of
long-term investment, so this could justifies the purchase. These factors will affect
the market of robotic surgery, but it is unlikely to lead to significant deviations from
the projected shares in the forecast.
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Graph 2: Global distribution of 500 most Powerful Supercomputers

Another market which could affect the future of medical tourism is the market of
supercomputers. As mentioned, one of the areas where supercomputers perform better
than humans is diagnostics. According to forecasts the potential for growth is esti-
mated at USD 12.51 billion during the period 2021-2025. The year-value-growth rate
for 2021 is evaluated at 10,35 % [20]. The compound annual growth rate is predicted
to be 9.5 % during the forecast period 2021-2026. From Graph 2 it is visible that the
competition between the countries in distribution supercomputers is significant.
Europe is dominated by several countries that produce supercomputers (basically by
the United Kingdom, France and Germany). However, it is clear that the undisputed
leaders in creating supercomputer technology are Asian countries, led by the market
giant China. China's main competitor in this field is the United States [21].
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Currently not every country has such a type of medical technology and special-
ists who are able to use it. However, there are already countries in the EU that have
established good practices in robotic surgery. Among them are Italy, Sweden and
Bulgaria [22]. Nowadays the main obstacles for surgical robotics market are the short-
age of skilled professionals and a restrictive regulatory framework. However, for the
period 2020-2030 a growth of next-generation surgical robotics market is expected
[23]. Growth forecasts are an indicator that robotic surgery will gradually become a
standard method of operation. As robotic surgery allows remote operations, this will
affect the size of medical tourism market over the next few decades.

6. Findings and Discussion

Mass penetration challenges of telemedicine are many, but the main obstacles
in from of telediagnostics and telesurgery are the lack of capacity and resources of
smaller countries. On the one hand, it is the purchase of an expensive technology,
which is a serious investment. On the other hand, there is a lack of specialists who
can train qualified staff. International professional exchange and investments is the
way for faster entry of such technologies and treatment methods from more
developed to less developed countries in this medical field.

A good example is the large investment from the world’s top healthcare destina-
tions to Bulgaria. Bulgaria is known for the high level of medical education and pro-
fessional staff, but also with an average level of development of hospital infrastructure
and the use of technology. These two factors are a prerequisite for creating a favorable
environment for medical investment in the country. In 2016 the Turkish Acibadem
Hospitals Group invests 125 million euros to buy a Bulgarian private hospital group
Tokuda and acquired a majority stake (76.5 %) in Bulgaria’s City Clinic [24]. In addi-
tion to buying Tokuda Hospital, the Turkish giant Acibadem is providing a Da Vinci
robotic surgical system. The investment seems to be a profitable venture, as Bulgaria
has a tradition in robotic surgery since 2008 and well-trained doctors in the field of
oncological gynecology, urology and abdominal surgery. Acibadem's investment also
allows Bulgarian doctors to exchange experiences with their Turkish colleagues,
which could accelerate the potential of the Da Vinci robot to be used in areas other
than gynecology, urology and abdominal surgery.

Following the example of Acibadem, the faster global implementation of high
technologies in countries with smaller capacity can be accelerated. Definitely there
is a potential for fundamental change in international trade in medical services.

7. Conclusion and suggestions

Remote medical services is a phenomenon that is evolving daily. So far it
seems they are something underestimated because it can fundamentally change the
international trade in medical services and lead to a significant reduction in
medical tourism.

According to data from Table 2, the statistics before COVID-19 shows that most of
the medical trips by application are for surgery procedures [25]. Table 3 shows that most
Americans travel abroad to treat health problems related to dentistry, cosmetic surgery,
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cardiac conditions, in vitro fertility, weight loss, dermatology, liver and kidney
transplants, spine surgery [26]. Currently technologies allow some of these manipula-
tions like liver and kidney transplants, cosmetic and surgery to be performed remotely.
Even in dentistry, significant progress is being made with the introduction of Al robotic
assistance. Dental services such as consultation and remote monitoring are already
available for patients. It is a matter of time before technology develops to the extent that
manipulations can be performed distantly. Therefore, this means that much of the medi-
cal services will be able to be provided without the need of buyer or seller mobility.

Table 2
Global medical tourism market size, by application, 20162017
(USD Million)

Segment 2016 2017
Cardiovascular Surgery 3,315.1 3,670.5
Cosmetic Surgery 3,817.7 4,219.2
Dental Surgery 2,896.9 3,202.7
Orthopedic Surgery 3,204.3 3,585.0
Bariatric Surgery 2,855.8 3,132.8
Fertility Treatment 1,470.6 1,632.7
Oncology Treatment 3,331.7 3,632.8
Others 2,326.8 2,573.2
Total 23,218.8 25,648.9

Table 3

The Most Frequent Conditions Treated in Medical Tourists

Dentistry
Cosmetic surgery
Cardiac conditions
In vitro fertility
Weight loss
Dermatology
Liver, kidney transplants
Spine surgery

Positive trends are present in each of the forecasts presented in the exposition
of the article. On the one hand, a 12 % increase in medical tourism is expected for
the period 2021-2027, which means expected presence of patient mobility. On the
other hand, the purchase and implementation of high technology is also with a
positive trend. The prediction for the robot surgical market is bold. It is expected to
maintain strong growth from the period 2016-2018 (33 %), and from 2018 to 2026
the increase is projected to be 79 % in this market. Expectations for the
supercomputer market are also optimistic. For the period 2020-2025 year on year
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growth of 10 % is forecasted. The increased implementation of high technologies is
a prerequisite for modification of medical diagnostics and treatment. Robotic
surgery and supercomputers are serious financial investments that can bring income
not only from the national market. In order to make optimal use of these
technologies, it makes sense to export the services internationally. Hence, it is
logical to increase the supply of telefiagnostics and teletreatment worldwide.

If remote technologies allow more and more fields of medicine to be
manipulated, this will endanger the future development of medical tourism. The
procedures will take place from distance and from the point of view of international
trade, the supplier country will realize revenues from invisible exports, but there will
be no element of tourism and revenues from accompanying the patient's stay
services such as transport, accommodation, food and others.

The pandemic situation from 2020 has the potential to be an accelerating factor
for the mass exploitation of telediagnostics and telesurgery, as has happened in other
sectors of the economy: business, education, culture and even alternative tourism.

In addition to Al development in medicine, the creation of more well-trained
doctors and the removal of the restrictive framework, distance medical services may
become more widespread in the next 10—15 years. If the evolving pace and the gradual
introduction of technologies in medicine until now are taken into account, it will take
at least two decades for Al to have a possible negative impact on medical tourism.
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BINMUAHUE TEXHOJIOMMN HA BYQYLLEE
MEXAYHAPOOHOIO MEOULMHCKOIO TYPU3MA

MeayHapoaHbIi TYpUsM SIBASIETCA OOHWUM U3 BaXKHEWLLMX CEKTOPOB MUPOBOI 3KOHOMMKW. Heko-
TOpble CTpaHbl 06s3aHbl GOSbLLEN YaCTbio CBOErO BaroBOr0 BHYTPEHHETO MPOAYKTa pasfnyHbiM Buaam
TypuaMa, B TOM Yucne MenuuMHCKOMY. MeauLMHCKUIA TYpusM He SIBMSIETCA TUMUYHBIM B OAUHaKOBOW
cTeneHn ansa Bcex cTpaH. o aToi NpuYnHe NULLb HEKOTOPbIE CTPaHbl KNaccupUUMPYHTCa Kak Hanpae-
NEeHVst MeaULMHCKOro Typuama. 3a nocrneaHne AecATUNeTUs pasBuTie TEXHONMOorin npeobpasuno cucre-
My 34paBooxpaHeHusi. OQHaKo BaXHEMWUM oGbeKTOM aHanusa siBnseTca Gyayuiee MeauLMHCKOro Ty-
puama. VICKYCCTBEHHbI MHTENNEKT BbICTYNAeT UCTOYHUKOM (YyHAAMEHTAnbHbIX W3MEHeHUn B cdepe
oKaszaHUA MeOVLMHCKUX YCIyr Ha MeXayHapodHOM ypoBHe. Bornee Toro, naHaemMusi NpUBOAMT K COKpa-
LEHMIO MEXAYHaPOAHbIX NOE3LOK U MEHbLUEN MOGUIBHOCTU. OTO Co3daeT HEOBXOANMOCTb U3MEHEHUS
chopmaTa okasaHusi Me4ULMHCKMX YCIYr Ha MeXAyHapoaHOM ypoBHe. YToBbl CriporHo3npoBaTh, MOryT nu
TEXHOMOMN MOBMUATL Ha Cnocob OKasaHUs MeOMLMHCKMX YCIyr, B CTaTbe CAEenaHo CUCTeMaTuyeckoe
0606LeHne, AaH NPOrHO3 pasBUTUSI PbiHKA BbICOKMX MEOMUMHCKUX TeXHONorui. MpeacraBneHHble npo-
rHO3bl, OXBaTbIBAKOLLME NEPUOA OT MSATU OO0 AECATU NET, NO3BOSUIMN CAENaTh 3aKMouUTENbHbIE BbIBOAbI.
Ha ocHoBaHWM aHanusa pasBUTUA MEAULMHCKMX TEXHOMOMMN Ha MpeablOylnx aTanax BbiCKasblBaeTcs
MHEHMWEe O JanbHenLwmx NepcnexkT1sax.

KntoueBble crosa: MeOUUUHCKUU Mypu3M, mexHonoauu, MexdyHapodHas mopaoensi, MeduUuH-
CKUe ycrlyau, UCKyCCMEEHHbIU uHmesinekm, MobuibHOCMb MayueHmos, CyrnepkoMibomep, po6omusu-
posaHHasi Xupypausi.
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