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DYNAMICS ANALYSIS MODEL OF NATURE TOURISM SYSTEM
DEVELOPMENT IN BOGANI NANI WARTABONE NATIONAL PARK
OF GORONTALO PROVINCE

Irwan Bempah?, Syamsu Qamar Badé, Bambang Suhartd
1Faculty of Agriculture, Universitas Negeri Gorontalo
Jalan Jenderal Sudirman No. Jalan Sultan Botutihe Noi@, &orontalo
6 Kota Gorontalo, 96128

ABSTRACT
In general, the interacting elements in the nature towsistem iMlani Wartabone
Bogani National ParkTINBNW) are population; some tourist visitors; community
income; income tax; land use/forest cover and developrpelicy direction.
Simulation results show the population is predicted toegse until reaching
380,357 people in 2030. In the optimistic scenario, the populatio2013 is
predicted as many as 158,195 people and will increase to 308,149 inr2@39.
optimistic scenario of the number of tourists in 2013 ptedias many as 25,806
people and will increase to 145,215 people by 2030. Community inco2@&08
of Rp 12,000,000 is expected to increase to Rp 78,806,894 in 2030. Optimistic
scenario of community revenues in 2013 is estimated at Rp 682858ill increase
to Rp 484,520 .719 in 2030. In an optimistic scenario subsidy ini2Gsimated
at Rp 22,107,690 and will increase to Rp 175,305,853 in 2030. The optimistic
scenario of primary forest cover in 2013 is estimated verc©36,040 ha and will
decrease slightly to 134,910 ha in 2030.

Keywords: Policy Model, System Dynamics, Nature tourism

I. INTRODUCTION

The system is a cluster or set of interrelated aigdirozed component®
achievea specific goal or cluster of goals (Hartrisari, 2007). Th&tesy according
to Gordon (1989) in Marimin, (2008), is seen as an aggregaticollection of
related objects in harmonious interaction and interdigasies. From the
objectives to be achieved, the system is a collectiaiemfients that are in a state
of interconnected for the same purpose. To support HararsgduGordon's opinion,
Purnomo (2012), conveyed that the system as a dynamic lidelsnoonsisting of
a network of variables that change over time. In redemtlopments, system theory
ideas are used in the sciences of complexity that sttitheself-organization and
heterogeneous networks of interacting actors, and thermaitydamains far from

the equilibrium, the dynamics of chaotic, artificial lifatificial intelligence, and



neural networks. Meanwhile, system analysis is an applicatisystem principles
to help decision making. Based on several theories abwveystem can be used
as a supporter in the decision-making process for a p&hi@n some experts think
the system approach can be used in policy analysis dgetho

Historically, policy analysis has a disadvantage in baissngmethodology to
study social systems as a whole. As a reason, polalysis has had little effect in
predicting or solving social problems such as poverty,,matsal intolerance, and
pollution. It is because there is no comprehensive system reseatfobdoiegy in
which the components cannot be separatemplex system cannot be simplified
into the sum of its parts (Allen, 1978 in Marimin, 2008).

In the context of nature tourism policy research in Naartdbone Bogani
National Park (TNBNW), Allen's theory is very relevant toused as a basis for
consideration by using system analysis method. The systamguide the
understanding of the complexity of social problems that plégrieeeds of society
and the sustainability of the region. Another consii@nais the use of system
performance, will be able to reduce some solutions that taerapplied in the real
world. Dodds and Butler (2010), provides an overview of how tourisniaawent
policy by identifying the complexity of the factors impeglipolicy implementation.
First, the success of the policy is determined by many coemis that act as sub-
systems. The interaction between sub-systems camtitiueach oth¢o achieve
common goals. Second, connected interactions indibatdynamic nature of the
established system. Therefore, the nature and behavaderoénts in the system
also determine whether nature tourism development poiicEmnserved areas can
be implemented along with the objectives of the pghicgram.

The model is a simplification of a very complex syst€Complexity means
to describe that there are many components related hooaer that they will be
hard to separate. The more complex something, the hidteerletvel of
interrelationship with each other, especially the feedipaokesses of the system,
as well as the number of components (Purnomo, 2012). Thyseparation of the

model will be able to describe all processes that occurnititiei system.



While the system approach is an organizational analysi®agpthat uses
the characteristics of the system as the startingt mdi analysis as a scientific
system in management. Starting from this concept aesysanalysis motion
according to Marimin (2008), through six stages of analysiadecineeds analysis,
system identification, problem formulation, the estdishent of system
alternatives, determination of physical, socio-politielization and monitoring
of economic and financial feasibility.

In contrast to Marimin (2008), Maani and Cavana (2007), introduced
modeling of system and modeling methods through five stagese phagsping
problem; stage of building a causal loop model; dynamic modsiagg; stage of
planning and modeling scenarios; and last is the implememtatib learning of the
organization. The last submitted method will be used aseerefe in research on

nature tourism development policyartonservation area.

Il. RESEARCH METHOD
The study was conducted in TNBNW from December 2013 to March 2014.
Secondary data were collected by observation and docunaeoh sechniques
The types and sources of data referenced in this resmach
1. Primary data is data obtained directly in the field tigtothe interview. The
type of data that is taken directly is the identificatad stakeholders' needs
through the Focus Group Discussion (FGD)
2. Secondary Data is data obtained from various agencieselated
institutions relevant to this research include:
a. Population demographic data
b. Data regarding nature tourism facilities
c. Data and information of Nani Wartabone Bogani National Park
(TNBNW), Provincial and District Forestry Office.

d. Dataregarding forest cover

Methods of data collection in this study were conductedarfollowing way:



a. Survey method, i.e., data collection was conducted throfigld
observation and interview Focus Group Discussion (FGD)

b. Desk study method, which is collecting data and informakicough library
search and document related research.

Building a dynamics model system is conducted with séggages of data

analysis as follows:

1)

2)

3)

4)

5)

Identify the definition of problems and needs. This infdiorais used to
generate behavior and to show changes of essential esr@lgr time (Sunkar,
2008)

Based on the information gathered, the dynamic hypothdsisexformulated
to explain the reasons behind the change based on tméeprinciple. It is
presented as a causal feedback loop that shows theadssodf various
variables to form a closed loop. All the dynamics afiieen the interaction of
self-correcting (negative) self-reinforcing loops (posifiSince the input is the
focal point of the dynamics system, causal pie diageamgenerated for each
sub-system problem to show the relationship between thecomigection
parameters in the sub-system.

Create an experiment based on parameters in the e thanges in system
behavior over time

Simulation is the only practical way to test conceptuale (Sterman, 2000,
Sunkar, 2008)

Perform sensitivity analysis. It aims to know the sensjtito the resistance of
each parameter. Sensitive parameters are considepadessial indicators for

the development of nature tourism resources in TNBNW (Sugké@8)

Result and Discussion

The formulation of the problem is the activity of #ystem studied. Regarding,

the development of nature tourism, the problem of te&egy is a gap between the

needs of the subject and the existing conditions. Thasfotimulation of system

problems is a condition of non-fulfilment of the neaxfshe subject in the real



conditions that occur. Hneeds of the activists for the success of the developme
of nature tourism are the satisfaction of the need=aoh stakeholder, while the
current conditions cannot meet the needs of the subject

The problems that arise need to get the attention ofdhergment and the
broader community. Also to the same coordination and staleting among
stakeholders. A conflict of interest among stakeholdesipioblem that requires a
solution for the system to work constructivédyachieve its objectives. Based on
the analysis of stakeholders needs, the description @irtidems in the system of
development of nature tourism policy is presented infoinen of causal loop
diagram (causal loop). The condition of the systaows the causal relationship
of various main parameters in the development of naturésmour Population
growth became one of the main parameters of this md@ghulation growth can
lead to changes in land covelt could also have an impact on the declining
conservation of the conservation area that becaneuhist attraction. Population
growth can also encourage an increase in the numbauridts who have an impact
on increasing government revenues and community-relatednoacisvities. This
revenue increase could encourage the government to isswepdhat could
support tourism and conservation activities in the reg@ne of them is by
increasing the sustainability of the area through the doaofrtand cover. The
preservation of protected forest ecosystems can bétract@n for visitors who
come to the area of tourism in the area of TNBNW.

Based on the description above, structurally, the integpeiements in the
nature tourism system, in general, are the populatiomestourist visitors;
community income; income tax; land use/forest cover @exklopment policy

direction. Interaction system as shown in Figure 2vbelo
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Figure 1 Causal Loop Nature tourism Development in TNBNW

Technically, the causal loop is translated into a stmk-fliagram (SFD).
Furthermore, the formulation of the flow of energy arfdrmation in SFD using a
mathematical approach. The mathematical approach id lo&ssecondary data,
empirical data, and previous analysis resultss processed with Powersim Studio
2005E software.

Sub-Model Identification
Socioeconomic Sub-Model

Figure 3. Shows the socioeconomic sub-model consistghef main
parameters in the form of the population that influerttesnumber of tourists
visiting the conservation area. Increasing tourists wdtdr tax increases from the
tourism sector for local governments. In addition, thistence of touristcan

encourage the increasecommunity income from tourism activities.
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Figure 2Socioeconomic Sub-Model
Policy and Environment Sub-Model

Pdicy and environment sub-model consists of the main pasamatffecting
changes in land cover and number of tourist visits.dlisse change is illustrated
by changing the extent of various land cover. The landrodassification consists
of the primary dry-land forest; secondary dry-land foragticulture consisting of
plantations, dry-land farming, and rice fields; shrulssyell asarother land cover
(cloud cover, settlement, open land, empty land).

Figure 3Policy and Environment Sub-Model shows that ttsesam iincrease
in primary forest cover of primary dry-land from 2008 to 204Bjch is about
16.0% per year. Meanwhjlsecondary dry-land forests have decreased by about
24% per year.This decrease is estimated due to part of secondary dryelsext
transformed into primary dry-land and shrubs. An inaéadand cover of shrub
occurs about 0.26% per yedit.is used as the basis for formulating the model and

simulating the dynamics of land cover in 2013 until 2030.
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Model Simulation
Socioeconomic Model Simulation

Socioeconomic sub-model is seen from population armimedn TNBNW
Bone Bolango Regency, Gorontalo Province. The populatisralpositive linear
line in time. The pattern is similar to the pattern of unesmpent graph. These
conditions provide information that the population grovidhowed by the increase
of visitors in the natural tourist area lombongo.

The simulation results show that the population graaté from 2008 to
2012 is quite large, at 5.0% per year while the growth of tontmbers has a
positive correlation with proportional population growth.is used as a basis for
developing models and simulating population growth and tourisioers in 2013
until 2030. The socioeconomic sub-model simulation resiiow that population
growth is increasing over time. The trend of populati@wgin and the number of
positive travelers follow the exponential curve in 20131@@80. The simulated

results of population and tourist growth are shown in Figure
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Figure5 The simulation results of population growth anchtiraber of tourists
around TNBNW Bone Bolango.
Figure 6 shows population growth and the number of touristsavitinue to
increase from 2013 to 2030. The population in 230&pected to increase from

130,025 people to 165,949 in 2013. The population is expected to increase to



380,357 by 2030. It will lead to an increase in the number of tousgs to
conservation areas. The number of tourists is expectettrease from 12,031
visitors in 2013 to 27,576 in 2030.

The number of tourist visits is predicted to increasénitme of local people
who are engaged in nature tourism field. In addition, thebeurof tourist visits
will also increase the tourism tax for the governmeButh of these can be shared
for subsidies for the improvement of tourism faahtiand infrastructure in
conservation areas. These conditions could have arciropathe increase in the
number of tourist visits. Nevertheless, the subsidy B8ti2 is still not set aside.
The results of the simulation of community income naism taxes are presented

in Figure 7
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Figure 6 The simulation result of community income artdingetourism taxes
The simulation results show that community incometandsm taxes will
continue to increase from 2013 to 2030. Revenue is expedtentdase from Rp
12,000,000 in 2008 to Rp 75,806,895 in 2030, while the original tourism &g of
1,250,000 in 2008 is expected to increase to Rp 41,177,099 in 2030.

Policy and Environment Simulation

The simulation results in Figure 65 show the tendendgaséasing primary
dry-land forest cover and shrubs. While in secondarysfolend cover and
agricultural land (plantation, rice field, and dry-laiadming), there is a tendency

to decrease the area of land cover. The trend prede&réa of primary dry-land



forest cover would increase from 49,561 ha in 2008 to 131,9342@8h

Meanwhile, a portion of the area of secondary forest &over will turn into
primary dry land and shrub#. resulted in the area of secondary dry-land forest
cover estimated to shrink from 47,445 ha in 2008 to 2,328 ha ial@04.6. If this
continues to be allowed, then it is predicted that by 20Waads the cover of the
secondary dry-land forest is already transformed intopttmary dry-land forest
and some shrubs.

The same thing happened in the area of an agricultudhklawer consisting
of dry farmland, plantation and rice field. If we |l@nlat the shrinking agricultural
land area of 1,787 ha in 2008 to 482 ha in 2012, it is predictedgheiltural land
will also change to other cover since 2014. The dynamicsfahd cover is still
represented by several types of land cover resultingn fsatellite image
interpretation which has relatively no dominant aredfelint types of land cover
include cloud cover, settlement, reforestation, open land,empty land made in

one class agmther land cover

100.000 +

Luas Lahan (ha)

50.000

Tahun

Figure 7 Simulation results of forest and land covarNBBNW area
Model Scenario

The policy scenario is structured based on changes in&@pbles in the
model that are in line with various government policiestlo® environment
forestry, and tourism. Each scenario will interventhexmodelto obtain results

by predetermined policies. The scenario consists @xiséing condition (business



as usual, BAU), pessimistic scenario, moderate scenadi®mpiimistic scenario
(Table 3).
Table 1 Scenario intervention model parameters

N Scenario
Condition _ _
Parameter o Pessimist Optimisti
Existing _ Moderate
ic c
Population growth 5,0% 5,5% 4,5% 4,0%
. . - good
Policy Variables existing less good good
enough
Community income
o 0,0% 0,0% 1,0% 5,0%
subsidies
Tourism tax subsidies 0,0% 0,0% 25,0% 50,0%

Based on the data obtained, the population growth rateoist 5% per year.
While the policy according to the current conditions (gxig is assumed not yet
to develop new policies. In addition, it is assumed that public and the
government have not set aside a portion of revenue and ttaxigbr tourism
development (0%).

The pessimistic scenario is prepared with predicted popuolatiowth to
increase (5.5%) and declining policy compared to current (less),gared subsidy
is still as it is today. The moderate scenario is pegpay predicting a reduced
population growth rate (4.5%) supported by policy improvemémtgnprove
performance by about 10% from previous conditions (good enoufjlsp, in a
moderate scenario, efforts have been made to setasidé 1% of public revenue
and about 25% of tourist taxes for the development of touriatters.

The optimistic scenario is prepared watpredicted growth rate of population
growth can be reduced to 4.0% supported by improvement ofypehich can
improve performance by about 25% from previous condition (gobdaddition
in a moderate scenario, efforts have been ntadet aside about 5% of public

revenue and about 50% of tourist taxes for the developoh¢otirism matters.



The simulation results of the population growth scenam the number of
tourists from 2008 to 2030 shoawelativdy stable growth dynamics such as the
current state. Growth for each scenario is an iser@ath different growth trends,
according to the rate of growth. The simulation resoftpopulation and tourist
growth scenarios are presented in Figure 10 and Table 4.
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Figure 8 Simulation results of population growth scenamalssmme tourists of
TNBNW.

The above simulation results show population growth thiednumber of
tourists will continue to increase from 2013 to 2030. The populatic2008is
expected to increase from 130,025 people to 165,949 in 2013. The popislation
expected to increase to 380,357 by 2030. In the pessimistic scémapopulation
in 2013 is estimated at 169,937 people and will increase to 422,261 in2dBe.
moderate scenario, the population in 2013 is estimated at 16%0p% and will
increase to 342,441 in 2030. While in the optimistic scenaegptipulation in
2013 is estimated at 158,195 people and will increase to 308,149 in 2030.
Generally, this shows that moderate and optimistic seereqguires various efforts
to reduce the number of population growth that could be ameaat threat to the
existence of conservation areas.

The simulation result of increasing number of tourisit ¥0 the conservation

area showarelationship with population growth. In general, the glopattern &



the number of tourists has a proportional relationship population growth.

The number of tourists in 2008 of 12,031 people is expected to sectea
27,576 in 2030. In the pessimistic scenario, the numbeyuoitts in 2013 is
estimated at 12,012 people and will increase to 27,246 in 2030. bderate
scenario, the number of tourists in 2013 is estimated at 1pé&@dle and will
increase to 79,446 people by 2030. While in the optimistic sceharmojpulation
in 2013 is estimated at 25,806 people and will increase to 145,22 In
addition to being one threat to the existence of conservatieas, population
growth can also be the potential and opportunities in isgrgdourist visits to the
conservation area.

Simulation results of public income scenarios, tourisregaand subsidies
show a correlation with the growing number of tourists. windor each scenario
is an increase with different growth trends, accordimgthe rate of growth.
Scenarios simulation results of community incomes,igoutaxes, and subsidies

are presented in Figure 67 and Table 21.
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Figure 10. Scenarios simulation results of communityrimes) tourism taxes,

and subsidies in surrounding areas.

The simulation results show that in all scenariospfE® income and tourism
taxes tend to increase due to the growing number of tourisiSng the

conservation area. While subsidies on moderate anahispti scenarios also tend



to increase along with the increase in the amountmheunity income and tourism
taxes.

Community revenues in 2008 of Rp 12,000,000 are expected to increase to
Rp 78,806,894 by 2030. In a pessimistic scenario, the community ini2013
estimated at Rp 21,734,873 will increase to Rp 74,662,136 by 2030. In eateode
scenario, the community in 2013 is estimated at Rp 41.22163herddase to Rp
256.020.001 by 2030. While in the optimistic scenario, the commimcibyne in
2013 is estimated at Rp 69,656,421 will increase to Rp 484,520,719 in 2030.

The tourism tax in 2008 is expected to increase from Rp 1,250,000 to Rp
41,177,099 by 2030. In a pessimistic scenario, community incora®1i8 is
estimated at Rp 6,649,631 will increase to Rp 40,446,118 in 2030. |dexrat®
scenario, the community income in 2013 is estimated at R®92821, which will
increase to Rp 156,251,438 in 2030. While in the optimistic scentre
community income in 2013 is estimated at Rp 37,249,739 will inereaRp
302,159,634 in 2030.

It shows that moderate and optimistic scenario requirdsugefforts to
increase community income and tourism tax that could beobti®e supporting
factors in the management of tourism in conservatieasalt can be implemented
by setting aside a portion of community income and tourisestas subsidies for
various tourism development efforts in conservatioasre

New subsidized scenario simulation results are seen iderate and
optimistic scenarios. It is possible because under egistinditions and pessimistic
scenarios it is assumed that there is no subsidgsig¢ from public income and
tourist taxes. In a moderate scenasabsidies in 2013 are estimated at Rp
5.185.421 and will increase to Rp 41.623.059 in 2030. While in the optimistic
scenario, the subsidy in 2013 is estimated at Rp 22.107.690 amucvahse to Rp
175.305.853 in 2030.It suggests that the increase in community incomes and
tourism taxes can increase the development of tourismoirservation areas

through subsidies for their management.



Simulation results of land cover change scenarias 2608 to 2030 shoa

relativdy stable growth dynamics such as the current state. tGréow each
scenario is an increase with different growth trendsp@ling to the rate of growth.

Simulation results of population and tourist growth scesaare presented in
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Figure 67 and Table 26.

(a) Primary and secondary dry-land forests

Luas Lahan (ha)

30.000

20.000 +

10.000 +

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 = 2030

Tahun

— Lahan Pertanian
— Lahan Pertanian_pesimis
Lahan Pertanian_moderat
— Lahan Pertanian_optimis
— Semak Belukar
— Semak Belukar_pesimis
— Semak Belukar_moderat
— Semak Belukar_optimis
— Tutupan Lain
Tutupan Lain_pesimis
— Tutupan Lain_moderat
— Tutupan Lain_optimis

(b) Agricultural land, shrub and other covers.

Figure 9 Simulation results of land cover change scenarioonservation areas.

The simulation results of the various scenarios abbwes she dynamics of

land cover from 2013 to 2030. Generally, primary dry-land fa®ger and shrub

show a tendency to increase coverage area. Whilstréheoh secondary forest

lands cover, agricultural land, and other cover tends tcedse the area of land

cover.

In various scenarios, these three types of dawver are predicted to be




replaced by primary forest cover and shrubs from 2014 to 2017.

The area of primary dry-land forest cover in 2008 of 49.561 &sgpected to
increase to 131.914 ha by 2030. In a pessimistic scenariagtefgprimary dry-
land forest cover in 2013 is estimated at 99.424 ha and will Beteal29.902 ha
by 2030. In a moderate scenario, the area of primaryatid/fbrest cover in 2013
is estimated to be 135.510 ha and will decrease slightly to 13324y 2030. In
an optimistic scenario, the area of primary dry-lamdgbcover in 2013 is estimated
to be 136.040 ha and will slightly decrease to 134.910 ha by 2030.

Meanwhile, the area of secondary forest land covemhén existing and
pessimistic scenario is expected to be exhausted and replapedbyy dry-land
and shrubs.The area of 47.445 ha of secondary ldnd forest cover in 2008 is
estimated to be reduced to 2.328 ha by 2016. The area of secdndtyd forest
cover is expected to be exhausted by 2017. In a pessimistargecehe area of
secondary dry-land forest cover in 2013 is estimated to be 2&®@8and will be
reduced to 2.771 ha by 2016, and is expected to begin to run out in 2047. |
moderate and optimistic scenario, the area of secomttgriand forest cover has
been running out since 2013.

The same is true of agricultural land, where the areaga€ultural land
cover will be exhausted in 2014 on the existing and pessimsistitario, and runs
out since 2013 in a moderate and optimistic scenario. drainder of the four
types of land cover is categorized as the exteatmther cover. Other cover areas
have the remaining area of an aggregate of four typesdfdover above.

In addition to primary dry-land forest cover, shrub casealso expected to
replace secondary forest land cover and agricultundl I he shrub area of x ha in
2008 is expected to increase to an area of x ha by 203Be pessimistic scenario
of shrub cover in 2013, it is estimated that an afeaha will increase to x ha by
2030. In moderate scenarios, the shrub cover in 2013 écted to cover an area
of x ha and will increase to an area of x ha by 2030. Whileeioptimistic scenario,
the area of shrub cover in 2013 is estimated to covareanof x ha and will increase

to an area of x ha by 2030.



Conclusion

Structurally, the interacting elements in the nature tousigstem, in general,
is the population; some tourist visitors; community incprimeome tax; land
use/forest cover and development policy direction. Basethese elements, sub-
model identification is classified into a sub-model ois-economic and policy
and environmental models. The dynamics that occur in tbi@esmnomic sub-
model are if there is an increase in the population @sllit in increased number of
tourist visitors which also affects the increase in tiewnt of public income and
taxes. The dynamics of the policy and environmental sotdetis shown by the
increase of population, the amount of income and thebeuwf tourist visitors in
2008 until 2013 can result in the decrease of the area ohdac forest cover

where the location as a place of natural touristattnain TNBNW.
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