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Abstract

The main aim of this paper is to analyze the tourism total contribution to GDP growth
stability in Brunel Darussalam, Indonesia, Malaysia, Vietnam, Thailand, and Philippines in
the period 2010-2019. Four members of ASEAN were excluded due to a lack of data. This
paper applies the chaos theory and creates the model. Also, this paper confirms the existence
of the growth stability of the tourism total contribution to GDP in the observed countries in
the observed period.
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1. Introduction

The Association of Southeast Asian Nations, or ASEAN, was established on 8 August
1967 in Bangkok, Thailand (Bangkok Declaration). The five Founding Members of ASEAN
are Indonesia, Malaysia, Philippines, Singapore and Thailand, or ASEAN-5. Further,
ASEAN-10 refers to Brunei Darussalam, Cambodia, Indonesia, Lao P.D.R., Malaysia,
Myanmar, the Philippines, Singapore, Thailand, and Vietnam.

Table 1. ASEAN-10

Joined ASEAN Capital Language(s) Currency
Brunei Darussalam on 7 January 1984 Bandar Seri Malay, English BS$ (Brunei
Begawan Dollar)
Cambodia on 30 April 1999 Phnom Penh Khmer Riel
Indonesia on 8 August 1967 Jakarta Indonesian Rupiah
Lao PDR on 23 July 1997 Vientiane Lao Kip
Malaysia on 8 August 1967 Kuala Lumpur Malay, English, Ringgit
Chinese, Tamil
Myanmar on 23 July 1997 Nay Pyi Taw Myanmar Kyat
Philippines on 8 August 1967 Manila Filipino, English, Peso
Spanish
Singapore on 8 August 1967 Singapore English, Malay, S$
Mandarin, Tamil (Singapore
Dollar)
Thailand on 8 August 1967 Bangkok Thai Baht
Vietnam on 28 July 1995 Ha Noi Vietnamese Dong

Source: https://asean.org/

Table 2. ASEAN-10, economic indicators
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Myanmar 1.971 | 4,104.77 | 32.285 | 194.102 53.886 -5.14 | -4.298

Philippines 7.57 8,888.77 | 24.698 | 115.283 5.4 111.57 -5.477 | -4.481

Singapore 3.647 | 92,607.92 | 21.922 108.37 2.1 5.637 19.332 | 0.842

Thailand 2.643 | 17,915.86 | 27.807 | 106.472 1.3 70.078 -2.968 | -4.555

Vietnam 8.02 | 11,250.46 | 33.407 | 296.455 | 2.32 | 99462 | -0.264 | 0.257

Source: www.imf.org

Dolezal C., Trupp A., and H. T. Bui (Ed) (2020) analyze the role tourism plays for
sustainable development in Southeast Asia. They offer new understandings of tourism
dynamics and shows an overview of tourism’s role in economic development.

Harrison D., et al., (Ed.) (2018) analyze the literature on tourism in East and South-east
Asia and explain the historical development of tourism, and the economic, political, social,
cultural and environmental issues.

Ward T., et al., (2020) confirm that COVID-19 (coronavirus) is affecting nearly 47.7
million travel and tourism jobs across South Asia. Their regional expected losses are over 50
billion US dollars in gross domestic product. According to the World Bank's regional
portfolio, governments intervention is important. This region covers Bangladesh, Bhutan,
India, Maldives, Nepal, Pakistan, and Sri Lanka.

According Bacek et al., (2023), the ASEAN-5 region (Indonesia, Malaysia, the Philippines,
Singapore, and Thailand) has benefited through trade. It is important to advance financial
integration. This regional financial integration and digitalization could generate output
benefits for the region.

According IMF (2022), growth in Asia and Pacific is expected to moderate to 4.0 percent
in 2022 and rise to 4.3 percent in 2023.

According OECD (2023b), economic growth in 2023 is projected to 5.3 % on average in
Emerging Asian economies (ASEAN-10, China and India). Before the COVID-19 pandemic,
travel and tourism generated approximately 12% of GDP in Southeast Asian economies.
According OECD (2023a), tourism will be key factor of economic growth in ASEAN
economies. Tourism is composed mostly of micro, small and medium-sized enterprises.
Digitalization in tourism is important process.

According to Makun and Jayaraman (2022), for the South Asian countries, the crisis has
negative effect on economic growth in 2020 and 2021. Their study uses a nonlinear
econometric methodology. They state the existence of an asymmetric association between
tourism and economic growth for six South Asian countries for the period 1995 to 2018.

Maneejuk P., et al., (2022) examine the nonlinear impact of tourism development on
economic growth in Southeast Asian countries. They also find a positive influence of gross
capital formation, real effective exchange rate, international tourism expenditure, and tourism
receipts on Southeast Asian economic growth.

According, ASEAN Tourism Strategic Plan 2016-2025 (2015), it is anticipated that by
2025: (a) The GDP contribution of ASEAN tourism could increase from 12% to 15%; (b)
Tourism’s share of total employment could increase from 3.7% to 7%; (c) Per capita spending
by international tourists could increase from US$ 877 to US$ 1,500; (d) Increase the average
length of stay of international tourist arrivals from 6.3 nights to 8 nights; (¢) The number of
accommodation units could increase from 0.51 units per 100 head of population in ASEAN to
0.60 units per 100 head of population; (f) The number of awardees for the ASEAN tourism
standards could increase from 86 to 300; (g) The number of community-based tourism value
chain project interventions could increase from 43 to over 300.
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Sirisuthikul (2018) suggests the branding of ASEAN tourism. National Tourism
Organizations (NTOs), Destination Marketing Organization (DMO) and other stakeholders of
ASEAN tourism should create a consistent positioning of the destination.

According Yin, et al., (2020), explain the structure of tourism cooperation in China-
ASEAN relations. Namely, differences in the political system, security, population density,
and language have positive effects on tourism cooperation, while differences in governance,
income, and consumption level have negative effects on tourism cooperation.

Beh L-S., & Leong L.W. (2021) examine the possible causality that exists between
COVID-19 and tourist arrivals in ASEAN countries. Their results revealed that international
tourism can seriously be affected by the COVID-19 crisis.

Zhang H., et al., (2023) confirm that the tourism sustainable development index has a
positive and linear relationship with the green economic growth index in ASEAN (The
Association of Southeast Asian Nations) countries throughout 2000-2021.

According Rahayu, R. K., et al., (2017), each country in ASEAN has their own tourism
slogan: a) Brunei (Brunei, The Green Heart of Borneo, The Kingdom of Unexpected
Treasures), b) Cambodia (Kingdom of Wonder), ¢) Indonesia (Wonderful Indonesia), d) Laos
(Simply Beautiful), ) Malaysia (Malaysia Truly Asia), f) Myanmar (Mystical Myanmar), g)
Philippines (It’s More Fun in the Philippines), h) Singapore (Your Singapore), i) Thailand
(Amazing Thailand, Always Amazes You), j) Vietnam (The Timeless Charm).

According to Kotler (2008) brand is a name, term, sign, symbol or design or a combination
of them, intended to identify the goods or services of one seller of a group the of seller and to
differentiate them from those of competitors. This paper is trying to explain how city
branding has been developing in almost all ASEAN country.

According Rahmiatia et al., (2021), the COVID-19 pandemic has had the greatest effect on
the travel and tourism industry. This study examined the performance of tourism contribution
to Gross Domestic Product (GDP) in ASEAN countries (Indonesia, Singapore, Malaysia,
Myanmar, The Philippines, Vietnam, Lao PDR, Myanmar) in the period 2009-2018. The
result shows that tourism receipts and tourist expenditure have a significant positive effect,
whereas tourist arrivals have a significant negative effect, and the exchange rate has no
significant effect on GDP.

According OECD (2023a), Indonesia’s real GDP grew by 5.3% in 2022. In Malaysia, real
GDP grew by 8.7% in 2022. The Philippines’ real GDP grew by 7.6% in 2022. In Thailand,
real GDP grew by 2.6% in 2022. In Vietnam, real GDP grew by 8.0% in 2022. Brunei
Darussalam’s economy rebounded with 0.9% growth in Q3 2022. In Singapore, real GDP
growth will moderate to 2.2% in 2023. In Cambodia, real GDP grew by an estimated 5.1% in
2022. Lao PDR’s GDP growth is expected to be at 3.5% in 2023. In Myanmar, economic
growth is expected to be 2.0% in 2023.

According OECD (2023a): a) Indonesia should maximize the potential of its 17 000
islands; b) Tourism share of GDP has declined over the past decade in Lao PDR; ¢) Malaysia
prefers to become the world leader in Islamic tourism; d) In Myanmar, tourism planning is an
important activity; €) The Philippines has a rich cultural heritage and natural landscapes; f) In
Singapore’s tourism should be an important economic factor. Also, tourism should create
employment opportunities. Singapore is also a world destination for meetings, incentives,
conferences and exhibitions (MICE) tourism; g) Much tourism in Thailand is international; h)
Vietnam is known for its beautiful scenery, including long coastlines and deep forests, ...

Scarlett (2021) examines the economic influence of tourism on economic growth in a
panel of 46 countries. Tourism has a statistically significant positive effect on economic
growth. Increase in the tourism receipts relative to GDP is expected to positively impact the
net FDI inflows to GDP ratio.

Chaos theory is applied in this paper. This paper creates the chaotic economic model.
Namely, this paper develops the chaotic, nonlinear growth model (Jablanovic, 2022/23).
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2. The model
The chaotic growth model is presented by the following equations (Jablanovic, 2022/23):

)

Il,t:YYl,t 0<Y<1 (2)
Now, it is important to introduce the share of non-tourism sector in the GDP, [1 — (ﬁ) ]
t

Y
, in the model (Jablanovic, 2022/23), i.e.,

s v (), +[1- (8 ee s (52, w01~ () wps =00
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Or
Ser1= (1+a+8) Sc+ (By-6) Si2 a,B,6 >0 4)

with Y — the gross domestic product (GDP) , Y; — tourism GDP, S - the percentage of
tourism in GDP, I — investment in tourism , y — investment in tourism rate, o, B, & — the
coefficients of the tourims total contribution to GDP growth function.

We introduce s as s = S / S™, where S is the percentage of tourism in GDP and S™ is the
maximal size of the percentage of tourism in GDP in time series. Thus s range between 0
and 1. Now the tourism total contribution to GDP growth rate is measured as

si1= (1+a+8 ) s+ (B y-0) s:2 a B, 86 >0 (5)
For most choices of a, B, v and 9, there is no explicit solution for the logistic model (5).
Lorenz (1963) discovered this effect - the lack of predictability in deterministic systems.

Sensitive dependence on initial conditions is one of the central parts of what is called
deterministic chaos.

3. The logistic equation

Iteration process for the logistic equation

zwmi=mnz(1l-z¢), me[0.4] , Zi €[0,1] (6)

is equivalent to the iteration of growth model (8) when we use the identification
Br-o _

Zi= —| AL —— and n=(1+o+o 7

t {(l+a+5)}st ( ) @

Using (5) and (7) we obtain:

L Br=8 | Br=8 |[1iass)s +(8r-o)se(gys)s | LT=F | >
|:(1+O!+5):|t+1 |:(l+a+5):|[(l 5)t (ﬂ?” 5)t] (ﬂ?’ 5)t |:(l+a+5):|t

On the other hand, using (6) and (7) we obtain:

zwi=mnz(1-z¢)=
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(l+a+s (1+a+9) (1+a+6)

Thus we have that iterating (5)  is really the same as iterating (6) using (7). It is
important because the dynamic properties of the logistic equation (6) have been widely
analyzed by Li & Yorke (1975), and May (1976).

It is obtained that :(i) For parameter values 0 < m < 1 all solutions will converge to z = 0;
(i1) For 1 <m < 3,57 there exist fixed points the number of which depends on 7;(iii) For 1 <
7 < 2 all solutions monotonically increase to z=(n - 1)/ x; (iv) For 2 < < 3 fluctuations
will converge to z=(n-1)/m; (v) For 3 <m <4 all solutions will continously fluctuate; (vi)
For 3,57 < < 4 the solution become "chaotic".

4. Empirical evidence

The main aim of this paper is to analyze the tourism total contribution to GDP growth
stability in Brunel Darussalam , Indonesia, Malaysia , Viet Nam, Thailand, and Philippines
https://www.unwto.org/tourism-statistics/economic-contribution-SDG. Four countries of
ASEAN were excluded due to a lack of data.

In this sense, it is important to use the logistic model (8):
Ser1 =T St + U 52 (3)
where s— the percentage of tourism in GDP, =n- (1+a+td) wv- (By-d) , where y-—
investment in tourism rate, o, , & — the coefficients of the tourism total contribution to GDP

growth function.

Now, the model (8) is estimated (see Tables 1-6.).
Table 1. The estimated model (8): Brunel Darussalam, 2010-2016. (R=0.33230)

T v
Estimate 1.675798 -0.79256
Std.Err. 0.495100 0.57518
t(4) 3.384765 -1.37793
p-level 0.027663 0.24029

Source: Author’s calculations

The estimated value of 1 shows that tourism direct GDP as a proportion of total GDP (%),
monotonically increased in Brunel Darussalam in the period 2010-2016.

Table 2. The estimated model (8): Indonesia , 2009-2019. (R=0.93813)

T v
Estimate 0.947833 0.081469
Std.Err. 0.138716 0.158366
t(8) 6.832919 0.514437
p-level 0.000133 0.620853

Source: Author’s calculations
The estimated value of = show s that tourism direct GDP as a proportion of total GDP
(%), monotonically increased in Indonesia in the period 2009-2019.

Table 3. The estimated model (8): Malaysia, 2010-2019. (R=0.93023)

T v
Estimate 1.128385 -0.117694
Std.Err. 0.142822 0.156636
t(7) 7.900616 -0.751390
p-level 0.000099 0.476914

Source: Author’s calculations

The estimated value of 1 shows that tourism direct GDP as a proportion of total GDP (%),
monotonically increased in Malaysia in the period 2010-2019.
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Table 4. The estimated model (8): Vietnam, 2013-2019. (R=0.97289)

T v
Estimate 0.963037 0.145876
Std.Err. 0.142921 0.181167
t(4) 6.738236 0.805204
p-level 0.002528 0.465840

Source: Author’s calculations

The estimated value of 1 shows that tourism direct GDP as a proportion of total GDP (%),
monotonically increased in Viet Nam in the period 2013-2019.

Table 5. The estimated model (8): Thailand, 2010-2017. (R=0.95019)

T v
Estimate 1.22687 -0.166400
Std.Err. 0.158541 0.207422
t(5) 7.738518 -0.802227
p-level 0.000576 0.458837

Source: Author’s calculations

The estimated value of 1 shows that tourism direct GDP as a proportion of total GDP (%),
monotonically increased in Thailand in the period 2010-2017.

Table 6. The estimated model (8): Philippines, 2010-2019. (R=0.99067)

T v
Estimate 1.17151 -0.12201
Std.Etr. 0.05880 0.07450
t(7) 19.92363 -1.63770
p-level 0.00000 0.14550

Source: Author’s calculations

The estimated value of 1 shows that tourism direct GDP as a proportion of total GDP (%),
monotonically increased in Phillipines in the period 2010-2019.

5. Conclusion

This paper creates the tourism total contribution to GDP chaotic growth model. For most
choices of a, B, v, and & there is no explicit solution for the chaotic growth model (5).

A key hypothesis of this work is based on the idea that the coefficient m - (1+a+d), where
o, B, and & are the coefficients of the tourism total contribution to GDP growth function play
a crucial role in explaining the local growth stability of the tourism total contribution to GDP .

An estimated values of the coefficient 7 confirm stable growth of the tourism total
contribution to GDP in Brunel Darussalam , Indonesia, Malaysia , Viet Nam, Thailand, and
Philippines in the observed periods, respectively.

6. References

ASEAN Tourism Strategic Plan 2016-2025 (2015) ttps://asean.org/wpcontent/uploads/2012/05/ATSP-
2016-2025.pdf

Baek N., Chahande L., Eklou K.M. , Kinda T., Nahata V., Rawat U., &A. Stepanyan (2023) ASEAN-5:
Further Harnessing the Benefits of Regional Integration amid Fragmentation Risks . IMF Working
Papers Volume 2023, Issue 191. https://doi.org/10.5089/9798400253706.001

Beh L-S., & Leong L.W. (2021). Impact of COVID-19 on ASEAN tourism industry Journal of Asian
Public Policy 15(6):1-21 DOI:10.1080/17516234.2020.1871180

Dolezal C., Trupp A., and H. T. Bui (Ed) (2020) Tourism and development in Southeast Asia /
Abingdon, Oxon; New York: Routledge.

Harrison D., Victor T. King V.T and J.S. Eades (Ed.) (2018) Tourism in East and Southeast Asia.
London: Routledge

IMF (2022) Regional Economic Outlook: Asia and the Pacific. October 2022: Sailing into Headwinds .
IMF. https://doi.org/10.5089/9798400220517.086J

Jablanovic, V. (2022/23). Tourism direct GDP in the Nordic Countries. In V. Bevanda & S. Steti¢
(Eds.), 7 th International Thematic Monograph Modern management tools and of economy of
tourism sector in present era. pp. 51-63. Association of Economists and Managers of the Balkans in
cooperation with the Faculty of Tourism and Hospitality, Ohrid, Macedonia. ISBN 978-86-80194-
56-1



Jablanovic V., Regional Science Inquiry, Vol. XVI, (2), 2024, pp. 103-109 109

Li, T. Y., & Yorke, J. A. (1975). Period Three Implies Chaos. The American Mathematical Monthly.
82(10), 985-992. https://doi.org/10.1080/00029890.1975.11994008

Lorenz, E. N. (1963). Deterministic Nonperiodic Flow. Journal of the Atmospheric Sciences.20(2),
130-141.

May, R. (1976). Simple mathematical models with very complicated dynamics. Nature 261,459-467.
https://www.nature.com/articles/261459a0

Makun K. and Jayaraman, TK (2022) Tourism and Economic Growth in South Asian Countries:
Asymmetric Analysis and Lessons for Mitigating the Adverse Effects of Covid-19 Pandemic
Online at https://mpra.ub.uni-muenchen.de/111377/ MPRA Paper No. 111377

Maneejuk P., Yamaka W., & Srichaikul W. (2022) Tourism Development and Economic Growth in
Southeast Asian Countries under the Presence of Structural Break: Panel Kink with GME Estimator
Mathematics 2022, 10(5), 723; https://doi.org/10.3390/math10050723

OECD (2023a) Economic Outlook for Southeast Asia, China and India. Reviving Tourism Post-
Pandemic . OECD

OECD (2023b) Tourism must adapt to the post-pandemic environment to drive growth in Emerging
Asia https://www.oecd.org/development/economic-outlook-southeast-asia-china-india-
tourism-sector-post-pandemic.htm

Rahayu, R. K., Damayanti, R., Ulfah I.F. (2017). Tourism branding in ASEAN countries. Proceedings
of International Conference of ASEAN Golden Anniversary 2017, Malang, Indonesia, August
2017. Brawijaya University, 2017, pp. 165-173.

Rahmiatia F., Jokhu J.R., Arquisola M.J. , Advincula G. & Rasid R. ( 2021) Tourism Impact the
Economic Growth of ASEAN Countries. Lesson Learned for Post-Pandemic Covid-19 Recovery.
Journal of Technology Management and Technopreneurship Vol. 9 No. 2. 2021 pp 29-38.

Scarlett H.G. (2021) Tourism recovery and the economic impact: A panel assessment. Research in
Globalization Vol 3December 2021 https://doi.org/10.1016/j.resglo.2021.100044

Sirisuthikul V., (2018). "Conceptualizing ASEAN Tourism Brand: Towards A Coopetition
Framework," GATR Journals gjbssr 518, Global Academy of Training and Research (GATR)
Enterprise.

Ward T., McComb L., Jessie F.. (2020). COVID-19 and Tourism in South Asia: Opportunities for
Sustainable Regional Outcomes. © World Bank, Washington, DC.
http://hdl.handle.net/10986/34050

Yin, Jie, Yahua Bi, and Yingchao Ji. (2020) Structure and Formation Mechanism of China-ASEAN
Tourism Cooperation. Sustainability 12, no. 13: 5440. https://doi.org/10.3390/su12135440

Zhang H., Liang Q., Li Y, and Gao P (2023) Promoting eco-tourism for the green economic recovery in
ASEAN. Econ Change Restruct. 2023; 56(3): 2021-2036. doi: 10.1007/s10644-023-09492-x



