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Abstract: Global rapid growth of tourism requires innovative methods of exploration of its
complexity. Researchers and stakeholders can benefit from computational modelling approaches,
including system dynamics models. A systematic review of system dynamics models in tourism
following the PRISMA guideline was undertaken. The review was focused on which tourism-related
topics were studied, what were the purpose and the temporal scale of models, what main variables
and diagrams were used. Scientific databases were searched to identify contributions from 2010-2019;
finally, 46 publications were selected as relevant. Thematically, the papers focused on marine
tourism, negative impacts of tourism, sustainable tourism, low-carbon economies, decision making,
and policy making, and planning for tourism in a broad sense. From the modelling perspective, stock
and flow diagram and causal loop diagrams were presented in most of the papers, while systems
archetypes were rarely used. System dynamics models have the potential to support research in the
field of tourism. The number of papers grows significantly, and the attention of researches moves
from case studies to sustainable tourism, negative impacts of tourism and how to manage them.
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1. Introduction

Tourism was defined as the temporary, short-term movement of people to destinations outside
the places where they normally live and work and their activities during the stay at each destination.
It includes movements for all purposes (Beaver 2002). Nowadays, tourism is a highly important part
of an economy: according (WTTC 2019) the Travel and Tourism sector accounted for 10.4% of global
GDP and 319 million jobs, or 10% of total employment in 2018. On the other hand, tourism is
accompanied with negative externalities such as overcrowding, a decline of living standards of locals,
high demand for goods and services, pollution and devastating of natural resources, and more.
Human society and tourism can be understood as a complex system and the process taking place in it.
Therefore, it is possible to apply various computational modelling approaches including models of
system dynamics.

System dynamics (SD) helps us to understand the nonlinear behaviour of complex systems over
time (Forrester 1961, 1969). To achieve this, models are developed using stocks, flows,
internal feedback loops, table functions, and time delays. These artefacts are composed of two main
types of diagrams: Stock and Flow Diagram (SFD) and Causal Loop Diagram (CLD). Typically, CLP
captures cardinal variables of the system and defines relationships between them. A Systems
Archetypes is a universal type of CLD, well applicable in most domains. SFD capture the dynamics of
systems, it might be used for predicting the future behaviour of the system, evaluating scenarios,
testing extreme settings, boundary testing or sensitivity analysis.
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2. Methodology

A systematic review following the PRISMA guideline. It was managed in order (1) to map the
decade of system dynamics modelling in tourism and (2) to identify new research opportunities. Three
questions were sought:

1. Which tourism-related topics have already been studied using the system dynamics
modelling approach?

2.  What were the purpose and the temporal scale of models?

3. What modelling platforms and what system dynamics diagrams were applied?

The search was undertaken using the scientific databases (Scopus, Scinapse, Google Scholar,
LENS). The review includes full texts published in English. The search was conducted in September-
December 2019. We included articles published within a decade (2010-2019). The selection criteria and
data collection strategy focused on two main topics: system dynamics and fourism. Cross-searching was
carried out using search terms tourism, system dynamics model, system dynamics approach, system thinking,
stock and flow diagram, causal loop diagram, system archetype (few queries are presented in Table 1).

Table 1. Search in databases.

Database Query Results
Scopus TITLE-ABS-KEY ( "system dynamics" AND "tourism" ) AND ( LIMIT- 67
TO (DOCTYPE, "ar")) AND ( LIMIT-TO ( LANGUAGE,
"English" ) )
Scinapse "system dynamics" and "tourism" 40
Google Scholar allintitle: tourism "system dynamics" 37
LENS ( Title: ( tourism "system dynamics" ) OR ( Abstract: ( tourism "system 87

dynamics" ) OR ( Keyword: ( tourism "system dynamics" ) OR Field of
Study: ( tourism "system dynamics"))))
(Filtering: journal articles)

Abstract and keywords of papers were screened to reject papers we identified as not fulfilling our
inclusion criteria. Full-text papers were included if they satisfied eligibility criteria as follow: tourism-
related theme (e.g. including management of tourism, destination management, development of
tourism, negative impacts of tourism, and/or complexity of tourism, tourism case studies) and
application of system dynamics modelling (including systems archetypes, stock and flow diagram,
causal loop diagram, and/or system dynamics equations).

We used bibliometric networks for meta-analyses. We chose VOSviewer as software for
quantitative synthesis. We focused on the change of keywords related to tourism over time. For that,
the keywords related to system dynamics were extracted. VOSviewer allowed us to use overlay
visualization, which captures the timeline of selected variables. Items for meta-analysis were extracted
from Scopus records.

3. Results

Study selection

We identified 231 results from scientific databases. After removing duplicates, we get 128 papers,
from which 61 papers were passed to the stage of full-text assessment for eligibility (the rest of 15 full-
text papers were rejected). Finally, we obtained 46 papers suitable for both qualitative and quantitative
synthesis. The whole process is shown in Figure 1.

Studies selected are presented in Table 2 in descending order by date of publication. The majority
(70%) of studies were published within the last five years (2015-2019), more than one third (39%) of
papers were published 2018-2019.
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Figure 1. PRISMA flow diagram.

Results of individual studies

The largest proportion of papers focus on sustainable tourism. Typically, authors tested the
impact of different protentional policies on the state of the environment and ecotourism demand, see
e.g. (Aliani et al. 2018).

(Zhang et al. 2015) explore sustainable tourism in Tibet under different scenarios up to 2050
through CLD and SFD, outputs of the simulation are employment caused by tourism, the value of
tourism enterprise, pollution, and the number of visitors.

(Nguyen and Bosch 2013) identify key variables of sustainability in a touristic area in the Cat Ba
Biosphere Reserve Vietnam; for that purpose, authors created CLD and applied systems archetypes
such as fixes that fail (tourism development), tragedy of the commons (carrying capacities in tourism),
shifting the burden (international aid).

(Xing and Dangerfield 2011) focus on the sustainability of mass tourism within island economies.
Authors created complex SFD aimed at transport, number of visitors, water and energy supply, waste,
and accommodation capacities. Outputs of the simulation are the prediction of the total number of
visitors, the impact of tourism on prices, the requirement of new accommodation capacities for 720
months under different scenarios. (Widhianthini 2017) aim at sustainable planning of touristic villages
in Bali in cooperation with local institutions, simulation outputs are the prediction of areas of paddy
fields, settlements, green space, and sacred places up to 2030 under several scenarios.

(Nugroho et al. 2019) focus on the sustainability of marine protected areas in the case study of
Pieh marine park. Their first SFD captures renewable resources, non-renewable resources, and
pollution, while CLD shows relationships between main factors of the marine park (fish population
number of visitors, pollution, condition of coral reef). The main SFD connects the main variables of the
marine park. The simulation was developed to predict fish and coral populations and pollution up to
2040 under different scenarios.



Similarly, (Vugteveen et al. 2015) study the socioecological system in the Dutch Wadden Sea
region through the model of sustainable fisheries and the model of tourism. The touristic sub-model
shows variables measuring the number of visitors, their satisfaction, proportions of fauna and flora,
investments in tourism, and sustainability.

(Alcala et al. 2015) focus on the sustainability of groundwater in an agricultural and touristic area,
with the case study of Amtoudi Oasis in Marocco. Their CLD captures the hydrological-economic
model and water management. The output of the simulation is the prediction of the number of visitors
and the local population for the next 100 years.

Few papers discuss tourism in general; for example (Lu et al. 2019) analyse ecological system
security in the case study of the coastal tourist city of Dalian in China. CLD shows relationships
between variables related to tourism, economics, and the environment. SFD mainly focuses on GPD,
the number of visitors, and population size. Outputs of the simulation are the prediction of the number
of visitors, income from tourism, and marine pollution up to 2028 under three different scenarios.

Other papers study seaside tourism. (You et al. 2018) focus on landscape changes in coastal areas
of South Korea. SFD was used to show changes in areas of a coastal sand dune, coastal grassland,
coastal forest in relation to tourism infrastructure up to 2054. The authors created two different
scenarios: the first one focuses on the erosion of land and the value of ecosystem services. The second
scenario was modified to address the impact of the landscape plan and its impact on ecosystem
services.

(Chiu et al. 2019) created a system dynamics model to simulate land use of the Chiku coastal zone
in Taiwan. The model focuses on the long-term period, and the main goal of the model was to analyse
and to improve regional carbon balance. Outputs of the simulations are the prediction of land use,
population, tourism, and carbon dioxide absorption and emissions up to 2065.

(Shen 2019) analyses recreation opportunities of Long Island Marine Stone Forest Park. The model
was validated through a data survey. The output of the simulation was the prediction of the number
of visitors up to 2025.

Only a minority of papers use system dynamics for decision making. (Tan et al. 2018) created a
decision support system based on the system dynamics model of sustainable tourism, with the case
study of the coastal zone in Cijing Kaohsiung in Taiwan. Both CLD and SFD show main forces related
to tourism and pollution in the coastal zone. Outputs of the simulation are the tourism area, number
of visitors, size of local population, state of ecosystem, and economic value index under different
scenarios. Outputs of the simulation suppose to improve the decision making of stakeholders.

Negative impacts of tourism were studied by (Phan et al. 2016; Koenigstein et al. 2016; Walsh and
Mena 2014). For example (Phan et al. 2016) analysed the conservation status and viability of the
critically endangered Cat Ba Langur, CLDs show the conservation status of the monkeys, forest
habitats and species population, and the international help.

The impact of ocean warming on the Barents Sea region was described by (Koenigstein et al. 2016):
system dynamics model focuses on changes in ocean life and its impact on fisheries, tourism, and
recreation, the output of the simulation is a prediction of the amount of the biomass inside an area
such as Herring, Seals, and Krill, up to 2075 under different scenarios. Furthermore, the authors predict
economic, political, and environmental factors.

Some papers explore waste production caused by tourism. (Estay-Ossandon and Mena-Nieto
2018) studied municipal solid waste generation in touristic islands with an application on a case study
of the Balearic Islands. The study predicts the solid waste production by locals and visitors up to 2030
under several scenarios.

(Kapmeier and Gongalves 2018) explore the waste production through the case study of Maldives.
SFD shows economic growth and environmental pollution; the main variables were the number of
visitors, amount of waste, and tourism demand and supply. Furthermore, the waste sub-model was
processed in detail. Outputs of the simulation are the prediction of tourists per year, revenue per year,
and the amount of waste per year up to 2050 under several scenarios.



asn-pue[ ‘Duodur sred juswadeuewr
ads’‘a1d  wisiemog 9K 620¢-800¢ ‘SIOJISIA JO IDqUINN  [EUONEU U} UT WSLINO} 3sA[euy uoneunsa( (810z yedwag) g1
uonpnpoid azsem uonpnpoxd (8107 SeA[EIU0D
ais WITSUD A SO 0S0Z-6Z61 ‘SIONSIA Jo Ioquuny  uondnpoid ajsem ayy pasAeuy dISEM pue pwdey]) T
uondnpord (810T OIIN-LUIA
ais WISUS A 9K 0€02-0002 uononpoid ajsep s1onpoid urewr moyg d1seM pue uopuessQ-4eisg) €1
pagwads Juswadeurw
ais ‘a1 WISUD A ON JON SIOJISIA JO JOqUINN] erdoryyy jo adewr moyg uoneunsa(] (8107 TR 39 9USA8dL) I
ais el=1S 9K $90C-¥10¢ asn puer] adedspue] ay ur 93ueYd MOYG  WISLINO} APISLIS (810C Te 1 NOX) IT
2IMJONI)SeIFUL WISLINO}
ais sgdey 9K  §20¢-900T ‘uonendog WISLINO3099 JO 91MjNy 91edIpald d[qeureisng (810T Te 0 1ueIy) QI
paymads paygwads sdooy speqpasy Juswadeurw (8T0Z 1TMOPSFEIO
an JION ON JON JO UOHEOIIUSP]  SIOJISIA PUR UOTJRUNSIP ISATeUy uoneunsa(] pue :om“mESmI\v 6
UonORJSIIes 1) [exouad
A1D WISIDMOJ 9K €70T-€10T ‘SIO}ISIA JO JOqUINN] WSLINO} Jo juswasoxduy UT WSLINO], (6107 Te 1@ UEAON) 8
asn JuswRdeuL W
ais WISUS A ON  S20C-T10¢ asnpue]  pue[Jjo Aiiqrssod ayj yno purg uoneunssg (6107 Te @ 8udYD) 4
payads uorjeunsap
al1do 10N ON  920C-€10¢ SIOJISIA JO ToqUINN aup jo [enuajod ayy asA[euy  WISLINO} SPISLdg (610TUdYs) 9
uotnyjod ‘auoour Aymoas [erauad
ags ‘amn WISUD A 9K 8202-100C ‘SIO}ISIA JO I9QUINN] wa)sAs 1801307009 as[euy UT WISHINO], (610 TR MT) ¢
a1 WISUS A S9X  0£02-000C asn puer] 9Sn pue dje[nuirg  WSLIMO} 9pIseag (610C TeIP YD) ¥
uonnyod eare LjIqeure)isns WISLINO}
ais ‘am WISUD A ON  0%02-€002 ‘SIO}ISIA JO TOQUINN] JO SSaURANIJJ0 a3 dAa01dwy a[qeureisng (6107 T OYOISNN]) ¢
payyads sdoof yoeqpasy seare
an WISUS A ON JON JO UOHEOIIUSP]  PIPMOIDIAO JO A)aFes oy Apnig Suruuerg (6107 TR UIR) T
UOI}EPOWIIODDE
ais ‘amn sl'ps ON SIEdX 0¢ ‘SIOJISTA AdeIa)i[ aseaIdU]  WISLINO} 9PISeag (610C 'Te 32 veUULRIY)
speyajIe areos sa[qerrea
as wiope[d someuddg rerodwaj ‘syndino ‘symsay asoding urewo(q uone)

Pa303[as SAIPIIS *T A[qeL



payads sdoof yoeqpasy WISLINO} WISLINO} (10T
an WISUD A ON 0N JO UOTedYIUP] [euor3ai o[qeureisns asA[euy d[qeureisng BAOJ[OA pue oHOoA)  I¢
uonduwmnsuod 1ojem WISLINO} WISLINO}
ais e[S S9X  00TC- 0661 ‘SIONSIA JO IoqUINN  JO $3093J9 [NFULIRY S} SZIWIUL o[qeureisng (St0z URY) 0¢
payads WISLINO)
dds ‘a1d  WiIsomoJ SOX 0N asn pue] wysAg 3roddng uorswa(g d[qeureisng (STOZ e 19 LUIeIDN)  6C
uononpoxd WSLINO} 0} 9INJONIISEHUL Juswe3euew
ais ‘a1 WISUS A 9K 810¢-000T ‘SI0JISIA JO IoquunN mau jo pedur ayy asAeuy uoneunss(q (10T Te 3211 8T
paygwads BIO[J ‘eunej uordar WISTINO}
ags ‘amn WISUS A ON JON ‘SIOJISIA JO IoqUINN]  BIG USPPEM UdIn(] 9y} asA[euy d[qeureisng (ST0Z ‘Te 312 UdRASNA) /T
juswAojdwa WISTINO}
ais ‘a1 WISUS A 9K 0902-000T ‘SIOYSIA JO IoqunN  J2]L], Ul A1iqeurelsns Suruue| d[qeureisng (S10T Te 319 Bueyz) 9z
paymads ‘az1s uoryendod Iajem punordispun WISTINO}
a1 10N sax  s1eak Q[ ‘SI03ISIA JO ToquIinN Jo ajess ayy ashfeuy d[qeureisng (ST0T T Predly) ST
payads WSLINOJLISE JO [9AJ]
ads‘d1d wisamo] ON JON ‘SIO}ISIA JO JOQUINN] waysAg 1roddng uorswag wSLINoLIdy (910z UrnME( 213()  FT
payads sdooy speqpasy BISIUN ], U 10}03S [erouad (9102
an WISUD A ON JON 3o uonru300ay WISLINO} JO SISATeuy UT WISHINO], JPIWIYDG pue MoTeH) €7
SaINJeaId spedur
ais ‘am e[[a1s 9K  G/02-S10T Ueado JO Junowy eaIe eag sjuareq oY) asA[euy oane3aN (9107 e 39 uraysSruaoy) ¢z
sadAjaypare paygads sdooy speqpasy [ewrue sypedur
‘amn WISUD A ON JON JO UOHEIYHUSP] s1a8uepus Jo aje)s 9y} asA[euy aane3aN (910Z TR URYY) 1T
Me[ UoqIed Aorjod
alio WISUI A 9K 090¢-S00¢ asn AJ1dary -mo jo yoedur ayy ashfeuy uoqred mo] (£10T 'Te 39 MayneN) 0T
WISLINO}
dds WwWiIsmmoq S9X  0€02-600C oSN I9jeMm ‘9sn puer] Buruuerd s[qeurejsng d[qeureisng (£10T mumguerypip) - 61
az1s uorerndod WISLINO}
ais ‘amn e[[a1s S9X s1eak og ‘SIO}ISIA JO ISQUINN] waysAs 3roddns uotsmag a[qeureisng (8107 TR 39 URL) QT
uonidwnsuod so3ederen
aias WISUD A SOK  /€02-210T ‘1oqe[ “‘wstno],  ur wajsAs Ajddns-pooy ayy Apmig WISLINO} PUe[S] (8107 ‘Te 32 oxpadweg) /1
[e1aual
ais e[S ON  §90¢-S10C SIOSIA JO JoquunN umo], ade) jo szoysia Apmg Ul wsuno[, (810T BUOIN) 91T




WISUD A payyads
ads ‘a1 ‘wisamo] ON JON j1odsuern; uo yeduy waysAg yroddng uotsma  Sunyewr uoIsA( (0TO0Z WeIDdIN) 9%
payads Ansnpur
ais ‘a1 WISUD A ON JON sdoof xoeqpasyg WISLINO} UeqIn dy} asA[euy WwISIINO} ueqin (0107 Suep X)) GF
uonjeunsap arnjpnyseryur uoneyrodsueny judwadeuew
ais ‘a1 WISUS A S9X  £20¢ - 800¢ jo AyIIqrssady OJUI JUSUIISIAUL dSA[eUy uoneunssg (0t0z Te 12 Suer))
Ae13ung ur Ioraeyaq uewny juswadeuewr
ais ‘a1 e[[a1S S9x s1eak G +9z1s uonendog pue £30[00a [ewrue asATeuy uoneunsa(] (010T 'TE 39 YNIUDWRG)  ¢F
sypuowx UOI}EpOWIIOdDE WISLINO} (1102
ags ‘amn WISUD A SOK 0zL ‘SIOJISTA WISLINO} SSEW ISATeuy d[qeureisng pregiedue( pue 3urx) ¥
S201A13s Jo Ajpenb aouewrojrad juswadeuewr
ads‘d1d wisamo] 9K 0202-210T ‘SIOJISIA JO JoquINN  10309s adejLIay [ernjnd aaoxduur uoneunsa(] (€10T 'Te 32 puEAYNOS) I
sadAjaypre paygwads sdooy speqpasy Ayiqeuresns WISTINO} (€102
‘an WISUS A ON JON jo uonru3009y 105 sjurod a3erera| d[qeureisng yosog pue uaAn3N) 0F
©aIe DISLINO) WISLINO}
ais ‘amn e[[a1s S9x s1eak og ‘SIO}ISIA JO TOQUINN] waysAg 1roddng uorswag a[qeureisng (Prog ury pue 99q) 6¢
(10T
paryads sdoof yoeqpasy wnyjeueIng3uary ],
ais ‘a1 WIISUS A ON JON JO UoEdYHUIP] wysAg yoddng uosswaq  Sunjewr uorsI pue jyeddnsesy) g¢
sypuow S9SIN0d3I
ais ‘am WISUD A S9x 0z1 JJe1S JO JoquINN uewIny Jo pasu 3sedal1o] wSLINoLIdy (107 NSH pue oeisy]) /¢
JUSUIUOIIAUD
ays Jo Lypenb WISIINO} U0 AJI[Iqeure)isns WISLINO}
ais ‘a1 WISUI A ON  00TcZ-000¢ ‘S1031SIA JO IoquunN Jo pedur ay ashjeuy d[qeureisng (F10T Te @ OBIT)  9€
WISLINO} UO UOIRZI}eu0qIedap Aorod
ais ‘a1 WIISUD A ON  §20T-¢10C UOISSTWD UoqIer) jo yoedwr ayy ashjeuy uoqled mog (¥10C T ONT) G
payyads sdoof yoeqpasy juswadeuew
an YO ON JON JO UOHREOYHUSP]  BIUSAO[S UI WISLINO} dA01dwr O], uoneunsa(] (F10Z TR 319 301d0OY) ¢
payads paygads ‘asn pue| sred sypedur
ais JON ON JON ‘SIO}ISIA JO I9QUINN] [euoTIeU 9y} 0 S}edIy) asA[euy oane3aN  (FT0Z PUSIN Pue ys[epm) €€
payyads sdoof yoeqpasy juswadeuew
d1D wiIsemog ON JON JO uonEdYHUSP] A[IIG Ul WISLINO} asATeuy uoneunsa(] (§10Z oueZULAOIL) €




A couple of papers study low carbon policy in destinations. For example, in (Luo et al. 2014) the
CLD aims at main factors of decarbonization, economical operation, and development of the
destination, SFD focuses on tourism and areas related to environment and socioeconomic variables.
The output of the simulation is the prediction of the decarbonated level and attractivity of the
destination.

(Matthew et al. 2017) investigated the impact of new low-carbon laws on islandic touristic area in
Azorean island of Sao Miguel, CLD aims at the consumption and generation of electricity in the closed
area. Outputs of the simulation are the prediction of consumption of electricity up to 2045 under
several scenarios within the different growth of tourism.

Destination management was studied e.g. by (Tegegne et al. 2018), where the system dynamics
model was designed to show the destination image of Ethiopia. Authors provided CLD of visitors,
products, market, level of infrastructure, level of service, and wealth distribution.

(Li et al. 2015) analyse the impact of new infrastructure. Here authors present a case study of Xidi
and Hongcun in China: their CLD aims at the accessibility of destinations and behaviour of visitors,
then they created SFD based on the CLD and finally, they specified case studies with two scenarios
(competition vs. cooperation of two destinations when constructing road infrastructure). The output
of the simulation is the prediction of the probability of the visitor’s choice of destination up to 2018
under different scenarios.

(Semeniuk et al. 2010) focus on wildlife tourism. It deals with the population of the stingray and
its impact on the number of visitors, with scenarios for the next 25 years under different destination
management scenarios.

(Ropret et al. 2014) modelled innovations in Slovenian tourism within the SiPlan model, which
aimed at the development of destinations.

Synthesis of results

We applied a bibliometric method in order to provide an overview of the change of central topics
in indexed keywords of selected papers. Terms without relevance to tourism were excluded from the
list of keywords. The result of the analysis indicates a change in the main topics over time. Before the
decade, papers mainly focused on the positive impact of tourism on economics and how to attract
tourists. After that, the focus splits into two main categories: sustainability (sustainable development,
ecotourism, environmental protection, and conservation of natural resources) and image of the
touristic destination (including investments and land-use). The latest papers aimed at the negative
impact of tourism and how to address this issue (e.g., water management, land-use change,
environmental monitoring, natural resources, and tourism behaviour), see Fig. 2.
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We identified 46 papers addressing the application of system dynamics on tourism between 2010-
2019 (Fig. 3). We found the main topics of system dynamics models: seaside tourism, sustainable
tourism, low-carbon economies, destination management, decision making, planning, negative
impacts of tourism and tourism in general (some papers might belong to several categories) (Fig. 4).
The main implementation platforms were Vensim, Powersim and Stella (see Fig. 5).

Typically, a combination of CLD and SFD was used (23 papers, 50%), followed using SFD only
(10 papers, 22%) and CLD only (11 papers, cases 24%). Systems archetypes in combination with CLD
rarely appeared (2 papers, 4%).

The temporal scale of scenarios varies from 8 to 110 years; most of the models work with the about
30-year horizon (Fig. 6). In 16 papers, the temporal scale was not specified.

The results of the quantitative synthesis indicate the shift in the scope: while early papers were
focused on the impact of tourism on economics and tourist attraction, in later papers sustainability
and investment in touristic areas were explored. The interest in coastal zones tourism is significant.
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4. Discussion

System dynamics models and outputs of simulations, in general, might help to monitor the
current state of area e.g., capture hidden feedback loops, analysed current strategies and verified their
outputs. In the view of future development system dynamics might bring new strategies for dealing
with negative externalities or/and bring new visitors, verify the new strategies and draw a prediction
of outputs of selected strategies; thus, it may be used for decision making.

Touristic areas might be divided into two groups; the overcrowded areas or areas with negative
externalities from tourism; and areas with lack of tourists.

Application of system dynamics on tourism might be useful for the first group, e.g., national
parks, populated areas with historical parts, a sports centres in populated areas, areas with endangered
species — overall, almost all areas with negative externalities caused by tourism. Tools of system
dynamics may capture hidden feedback loops such as unknown reasons for the popularity of the area,
negative externalities, the behaviour of tourists. Furthermore, system dynamics may analyse current
policies (e.g., law and strategies to low negative externalities from tourism) and predicate future state
with the application of current policies. Nextly system dynamics might create new strategies to deal
with problems caused by tourism and predicated their impact on a future state. Outputs of system
dynamics might by used by e.g., decision management of the area, Council, and curator of area.

The main goal of the second group of touristic is to bring new tourists. For the purpose system
dynamics tools might find hidden loops, which cause a lack of tourism, analyse current policies and
predicate a future number of tourists. Secondly, system dynamics might create new policies, which
can bright new tourists, predict outputs of application of these policies e.g., number of tourists, income
to the area, and state of the area. The outputs of system dynamics might be used by Council, and local
companies.

5. Conclusions

Our systematic review shows the potential of system dynamics models for decision making and
planning in tourism, finding externalities caused by tourism, and predicting positive and negative
impacts of tourism. Our further research may lead to the development of general system dynamics
models of sustainable tourism in protected areas. Another direction of future research might lead to
the application of system dynamics modelling in case studies, namely creating models for future policy
makings/decision making in order to change the extent of tourism in certain destinations.
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