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ABSTRACT

Pada tahun 2001, ada kebijakan desentralisasi daerah dari pemerintah untuk
melepaskan Kota Batu dari Kabupaten Malang. Setelah desentralisasi Kota Batu, pada
tahun 2012 Pendapatan Asli Daerah Kabupaten Malang meningkat sekitar 25,29%.
Salah satu kontribusi terbesar pertumbuhan PAD adalah dari sektor pariwisata. Peran
sektor pariwisata sangat diperlukan untuk meningkatkan pendapatan asli daerah
Kabupaten Malang. Baru-baru ini, pengembangan pariwisata juga mempertimbangkan
tentang kelestarian lingkungan. Konsep ini dikenal sebagai ekowisata. Berdasarkan
Statistik Kabupaten Malang, pengembangan ekowisata di subsektor peternakan
memiliki peluang tinggi untuk direalisasikan di Kabupaten Malang. Dengan demikian,
penelitian ini bertujuan untuk mensimulasikan beberapa skenario kebijakan
pengembangan ekowisata ternak dengan menggunakan sistem dinamik dan
menentukan win-win solution untuk pemain dengan menggunakan teori permainan.
Pemain yang digunakan dalam game ini adalah Dinas Pariwisata dan Dinas Peternakan
Kabupaten Malang. Skenario kebijakan ditentukan dengan menggabungkan masing-
masing strategi masing-masing pemain dan menggabungkan skema masing-masing
variabel yang dikontrol dalam model simulasi. Pemilihan skenario terbaik
diidentifikasi dengan menggunakan kriteria penilaian, yaitu Pendapatan Asli Daerah
(PAD), Produk Domestik Regional Bruto (PDRB), dan gas polusi dari Kabupaten
Malang. Skenario terbaik berada dalam skema tinggi jumlah promosi pariwisata,
skema tinggi proporsi promosi ternak, dan skema rendah tinggi jumlah objek ekowisata

ternak.

Kata Kunci: Ekowisata, Sistem Dinamik, Teori Permainan.
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ABSTRACT

In 2001, there is a regional decentralization policy from government to release
Kota Batu from Kabupaten Malang. After decentralization Kota Batu, in 2012 the own-
source of Kabupaten Malang is rising around 25.29%. One of the highest contribution
of own-source revenue’s growth is tourism sector. Role of tourism sector is very needed
to increase the local revenue of Kabupaten Malang. Recently, tourism development is
also considering about environmental sustainability. This concept is well known as
ecotourism. Based on Statistics of Kabupaten Malang, ecotourism development on
livestock subsector has high opportunity to be realized in Kabupaten Malang. Thus,
this research is aimed to simulate some policy scenarios of livestock’s ecotourism
development by using system dynamics and determine win-win solution for players by
using game theory. Players used in this game are Dinas Pariwisata and Dinas
Peternakan Kabupaten Malang. Policy Scenario is determined by combining each
strategies of each players and combining schemes of each controlled variables in
simulation model. Selection of best scenario is identified by using assessment criteria,
which are Own Source Revenue (OSR), Gross Regional Domestic Product (GRDP),
and gas pollution of Kabupaten Malang. The best scenario is in high scheme of number
of tourism promotion, high scheme of proportion of livestock's promotion, and low-

high scheme of number of livestock's ecotourism object.

Keywords: Ecotourism, System Dynamics, Game Theory.
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CHAPTER |
INTRODUCTION

This chapter explains about background, problem identification, objectives,
benefits, limitations, assumptions and outline of this research.
1.1 Background

By having 33 sub-districts, Kabupaten Malang becomes the district with
highest number of sub-district in East Java (Badan Pusat Statistik Kabupaten Malang,
2014). This potential enable Kabupaten Malang to increase its region own-source
revenue. Tourism sector which consists of trade, hotel and restaurant, is considered to
give highest contribution to own-source revenue. It is supported by a number of
interested tourism objects in Kabupaten Malang. Kabupaten Malang as the tourism
icon in East Java has many tourism objects like beach, bathing place, agro object,
forest, historical object, cemetery and others (Badan Pusat Statistik Kabupaten Malang,
2014). Tourism objects contribute indirectly to trade, hotel and restaurant revenue by
means of tourist number in all tourism objects. Thus, it gives contribution as well to
Malang’s Regency Gross Regional Domestic Product (GRDP).

Figure 1.1 shows that trade, hotel and restaurant sector give highest
contribution to GRDP of Kabupaten Malang in 2011 and 2012. There is significant
increasing of trade, hotel, and restaurant sector in 2010 and 2011. It can be shown that
tourism sector also gives highest contributions to gross regional domestic product
(GRDP) of East Java. There are many tourism objects in Kabupaten Malang such as
Jawa Timur Park, Batu Secret Zoo, Batu Night Spectacular and other tourism objects,
which support the revenues in Kabupaten Malang.

In 2001, government initiated the regional decentralization policy on East
Java. The decentralization policy stated that releasing Kota Batu from Kabupaten
Malang. Based on Undang-Undang Republik Indonesia No. 11 Tahun 2001 about the
establishment of Kota Batu, Kota Batu is officially released from Kabupaten Malang
and it became an independent region. It has three districts, which are Kecamatan Batu,

Kecamatan Bumiaji and Kecamatan Junrejo (President of Republik Indonesia, 2001).



Percentage Distribution of Gross Domestic Regional Product Malang Regency
at Current Prices by Industrial Origin, 2010-2012 (Percentage)

30

25

20

15

10

2010 2011 2012

= Agriculture Mining and Quarrying Manufacturing Industry
Electricity and Water Supply e Construction @J Hotel and Restaurant

e Transport and Communication = Financial, Ownership and Business Services == Services

Figure 1.1 Percentage Distribution of GRDP Kabupaten Malang at Current Prices by Industrial Origin
2010-2012
Source: (Badan Pusat Statistik Kabupaten Malang, 2013)

Regional decentralization opens an opportunity on bureaucratic and political
rent-seeking, which are getting funding source from central and local government
(Fitrani F., 2005). Autonomous region was given to the decentralized region with
sufficient natural and human resources because it will give rapid opportunity for the
region to increase prosperity (Adi, 2005). However, decentralization policy will
incriminate the region, which has no sufficient potential. It is because the region with
no potential in funding sources will be difficult to fulfill their expenses (Bappenas,
2003). Decentralization for Kota Batu, which has a potency to develop the tourism
sector will give contribution to own-source revenue so that government can give the
decentralization.

The regional decentralization gives impact to the economy of Kabupaten
Malang. Economy of a decentralized region can be seen from own-source revenue
which is being the legal own-source revenue in exploring the funding as the
decentralized region (Rahman, 2003). The regional decentralization will give economy
impact to Kabupaten Malang. The economy impact on Kabupaten Malang is the lost
opportunity revenue after the regional decentralization that comes from own-source
revenue of Kota Batu. Own-source revenue of Kota Batu after the decentralization

policy is Rp 4,958,041.59. It should be the own-source revenue of Kabupaten Malang
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if there is no decentralization policy. In other hand, Kabupaten Malang had own-source
revenue of Rp 21,315,880,000 in 2001. After the regional decentralization in 2002, the
own-source revenue of Kabupaten Malang was increasing about 25.59% and becoming
Rp 26,769,608,209 (Table 1.1). By looking at this condition, Kabupaten Malang as the
decentralized region has to explore its region potential. The development efforts could
be seen from the increasing of regional development expenditure in 2002. The
increasing of regional development expenditure in 2002 was about 50.05%. It
contributed about 27.88% of total expenditure in regional consolidation development
between Kabupaten Malang and Kota Batu in 2002 (Bappenas, n.d.). It showed that
there is an effort of Kabupaten Malang to develop their region after decentralization

policy until increasing the own-source revenue.

Table 1.1 Own-source revenue of Kabupaten Malang before and after decentralization policy in 2001

and 2002
Before Decentralization After Decentralization
Own-Source Revenue Policy (2001) Policy (2002)

Rp % Rp %
Total Revenue 481,047,052,251.00] 100 |508,713,859.517.00] 100
I |Own-Source Revenue 21.315,880,000.00 | 4.43 | 26,769.608.209.00 | 5.26
Fund Balance 454,431,172,251.00] 94.47 [ 459,375,570,308.00] 90.3
1 [Tax Sharing 16.492.987,653.00 | 3.43 | 17,500.000.000.00 [ 3.44
1 2 [Non Tax Sharing 2,711,112,598.00 | 0.56 | 2,705,570,308.00 [ 0.53
3 |General Allocation Fund |435,227.072,000.00] 90.47 | 439.170,000.000.00( 86.33

4 |Special Allocation Fund - 0 - 0

5 |Post Emergency Fund - 0 - 0
III |Regional Loan 5,300.000,000.00 | 1.1 | 22.,568,681,000.00 | 4.44

IV |Other Legitimate - 0 - 0

Source: (Bappenas, 2006)

In regional developments, tourism has important role as a catalyst to increase
the development of other sectors gradually. Tourism can contribute to positive
developments, not just negative impacts. It has the potential to promote social
development through employment creation, income redistribution and poverty
alleviation (United Nations Environment Programme, 2011). Competitive advantage is

needed to support the tourism development like tourism object differentiation, tourism



service, infrastructure, technology and human resources. The tourism differentiation
can be developed by using new paradigm which called ecotourism. Ecotourism has
been established for long time ago but the implementation has not been optimal.
Ecotourism is the development concept that combines the tourism importance with the
resource availability and it has to sustainable with the environment.

Use of natural source is one of tourism revenue to conserve the environment
of Kabupaten Malang. Superior agricultural products is one of agricultural source that
promising enough in Kabupaten Malang. It is supported by high number of agricultural
sector contribution on GDRP at constant or current prices from 2010 to 2012, which is
more than 25%. Kabupaten Malang was also noted as the highest number of
agriculture's household in 2013 with the number of 328,369 of household (Badan Pusat
Statistik Jawa Timur, 2014). While the Regional Long Term Development Plan (RPJD
in Indonesia) which is noted in Perda No. 1 tahun 2009, stated that agriculture
development is implicit on development vision of East Java, which is: "East Java as
the central leading of agribusiness, defenseless global competitiveness and sustainable
towards prosperous East Java. So, it can be stated that agriculture is the superior sector
of Kabupaten Malang.

Agriculture sector of Kabupaten Malang is consisted of five subsectors, which
are food crops, forestry, livestock, fishery and plantation. Each subsectors have their
own households and superior products to develop ecotourism based agricultural
resources. Ecotourism development was also pioneered by Badan Penelitian dan
Pengembangan (Balitbang) Kabupaten Malang. Balitbang has series of activities in
Sistem Inovasi Daerah (SIDa) Kabupaten Malang to increase own-source revenue.

The agriculture potency is very critical to be concerned by East Java
Government because agriculture sector is qualified economic driver. Agricultural
census 2013 noted that number of livestock’s household in Kabupaten Malang is 3.3
million (second rank after food crops). It is mostly consisted of 1.9 million of beef
cattle, 71 thousands of dairy cows and 10 thousands of buffalo. Besides, there are 11
livestock’s industries of beef cattle and 16 livestock’s industries of dairy cows in East
Java. Because the largest dairy cow’s industry is only in Kabupaten Malang, so
Kabupaten Malang is well-known as the largest producer of fresh milk in East Java

(Badan Pusat Statistik Jawa Timur, 2014).
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The ecotourism development on livestock subsector has high opportunity to
be realized in Kabupaten Malang. It is because there is high potency on livestock
subsector in Kabupaten Malang, Ecotourism development will give impact on
economy revenue of Kabupaten Malang in long term period. This research aims to
model the policy of ecotourism development in Kabupaten Malang. It is used to
increase the local economy that is measured by own-source revenue and GRDP of
Kabupaten Malang. Role of tourism and agriculture especially livestock are needed to
make the optimal policy for ecotourism development. Tourism sector in Kabupaten
Malang is under the responsibility of Dinas Pariwisata Kabupaten Malang, while
livestock is under the responsibility of Dinas Peternakan Kabupaten Malang. Besides,
other parties can support the ecotourism development of Kabupaten Malang but they
do not directly concern about livestock and tourism. Because of that, Dinas Pariwisata
and Dinas Peternakan are selected to be the players in this research. First, model
simulation of livestock’s ecotourism development is conducted by using system
dynamic to define value of each strategies. Then, by constructing the strategies for
players game theory is applied to propose a solution on a cooperative game between
two players, namely Dinas Peternakan and Dinas Pariwisata. Regarding the important
role of Dinas Peternakan and Dinas Pariwisata in ecotourism development, this
research attempts to provide recommendation about win-win strategy for Dinas
Peternakan and Dinas Pariwisata to support the economy in Kabupaten Malang’s

ecotourism development.

1.2 Problem Formulation

Based on the aforementioned background, the problem formulation in this
research is how to elicit the possible strategies for both Dinas Peternakan and Dinas
Pariwisata in improving its ecotourism development, how to assess and evaluate the
performance of each strategy combination, and how to propose the recommended win-
win solution to such livestock's policy problem in ecotourism development by
implementing game theory approach in order to increase the ecotourism financial

performance in term of own-source revenue and GRDP in Kabupaten Malang.



1.3 Objectives
The objectives of this research are:
1. To construct a conceptual and simulation model of livestock ecotourism
development.
2. To generate some scenarios for both Dinas Peternakan and Dinas Pariwisata
based on conceptual model.
3. To determine the win-win solution for Dinas Peternakan and Dinas Pariwisata
Kabupaten Malang by using game theory approach.
1.4 Benefits

The benefits obtainable from the research are:

1. Maintain a good relationship between Dinas Peternakan and Dinas Pariwisata,
by having a theoretical grip in making decision related to ecotourism
development.

2. Maintain a good relationship between Industrial Engineering Department,
Dinas Peternakan and Dinas Pariwisata of Kabupaten Malang, by proposing

link and match activity.
1.5 Research Scope

Research scope in the research is consisted of limitation and assumption that

is used to limit the research because the wide of research scope.
15.1 Limitations

The limitations used in the research are:

1. Tourism contribution is controlled by looking the impact of regional tax and
retribution to the own-source revenue of Kabupaten Malang. The regional tax
is from property tax of tourism objects and the regional retribution is from
admission ecotourism.

2. Players that will be used in this game are Dinas Peternakan and Dinas

Pariwisata



1.5.2 Assumption

The assumptions used in this research is both Dinas Peternakan and Dinas
Pariwisata aware the strategy used by each player to maximize their revenues within

the game.
1.6 Outline

Outline of the research is composed of some chapters in the research and it
will be explained below.
CHAPTER 1 INTRODUCTION

This chapter explains about background, problem formulation, objectives,
benefits, research scope and the outline that is used in the research.
CHAPTER 2 LITERATURE REVIEW

This chapter explains about literature review by using some literature reviews
in understanding the problem that can be solved by using a method. Literature review
explains about definition and contribution of tourism, explanation of ecotourism,
explanation of agriculture sector especially in livestock subsector, macro economy,
system dynamics and game theory.
CHAPTER 3 RESEARCH METHODOLOGY

This chapter explains about research methodology used in the research.
Research methodology is consisted of the sequence steps used by researcher so that the
research can be systematically run. Steps of the research is started from problem
formulation, problem solving and then make a conclusion and recommendation from
the research.
CHAPTER 4 DESIGNING SIMULATION MODEL

This chapter explains about constructing variables system dynamics model
and make an existing simulation of model
CHAPTER 5 GENERATING SCENARIO MODEL

This chapter explains about generating scenarios of each variables that will be
an input for matrix payoff. Then, the next step is running model based on the scenario

of each alternative strategies to get value of the game.



CHAPTER 6 SELECTING SCENARIO USING GAME THEORY

This chapter explains about inputting value of each scenarios to matrix payoff
of each goals. Then, each matrixes are conducted cooperative game with non-zero sum
games between two players to get benefit by using game theory. Game theory is used
to define the best strategy of each players to develop ecotourism of Kabupaten Malang.
CHAPTER 7 CONCLUSION AND RECOMMENDATION

This chapter explains about final conclusion of the research and

recommendation given to the players for the next research.



CHAPTERII
LITERATURE REVIEW

This chapter explains about literature review, which has been conducted and
used in this research. Literature reviews used in this research are consisted of tourism,
ecotourism, own-source revenue and gross domestic regiona product, investment,

modelling of dynamic system and game theory.
2.1 Tourism

World Tourism Organization stated that tourism is a social, cultural and
economic phenomenon which entails the movement of people to countries or places
outside their usual environment for personal or business/professional purposes. These
people can be called as tourists and tourism has to do with their activities, some of
which involve tourism expenditure (World Tourism Organization, 2014).
Consequently, tourism has implications on the economy, on the natural and built
environment, on the local population at the destination and on the tourists themselves.

Based on Undang-Undang Republik Indonesia No. 10 Tahun 2009 tentang
Kepariwisataan, tourism is the various kinds of tourism activities and supported by
some facilities and services, which provided by society, businessman, central
government and local government. Generally, ecotourism covers al activities relate
with tour. Tourism not only relates with object and tourist attraction, but also it relates
with service and tourism facilities. Object and tourist attraction here mean like tourism
area, park, museum, historical heritage, art and culture, mountain, lake, beach, and
other natural beauties. While service and tourism facilities mean like travel agent,
convention, exhibition, tourist consultant, accommodation, restaurant and

transportation.



2.1.1 Elements of Tourism

Elements of tourism is divided into:
1. Tourists
Tourists are people who conducts tourism activities (Republik Indonesia, 2009).
Within the meaning of that, people who conduct tourism tour with whatever
destination can be called as tourists. Tourists can be divided into international
and domestic tourists. International tourists are people who conduct tour
overseas, while national tourists are Indonesian people who conduct tour in
Indonesia outside domicile area, within period at least 24 hours or overnight
except activities that can generate income in the visited place.
2. Object and Tourist Attraction
Object and tourist attraction is the important thing in tourism which can support
government to conserve national culture as assets that can be sold to tourists.
According to K Menparpostel No. KM 98 PW. 102 MPPT — 87, Tourism Objects
are the places or natural state that have tourism source built and developed
therefore it has attractiveness as the place visited by tourists (Situs Resmi
Kabupaten Bone Prov. Sulawes Selatan, 2014). Tourism objects can be a
mountain, lake, beach, sea, or other buildings like museum, historical heritage
and so on. While according to Undang-Undang Nomor 10 Tahun 2009, tourist
attraction is everything that has uniqueness, beauty, natural diversity, cultural,
and product of man-made that can be visited by tourists.
3. Tourism Industry
According to Undang Nomor 10 Tahun 2009, tourism industry is group of
tourism business related each other to generate a product or service to fulfill
tourists needed in tourism. The tourism industry can be as tax source and income
for the company who sells products and services to tourists.
2.1.2 Typesof Tourism
A tourist has ajourney because he is pushed by some motives reflected in the
types of tourism. It isimportant for an areato study about the motive because it relates
with facilities and programs that prepared to be promoted. James J. Spillane (1989)
stated in Badrudin (2000) that types of tourism are consisted of (Budi, 2000):
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1. Pleasure Tourism, isatour that aimsto have a holiday, looking for anew fresh
air, enjoy abeautiful scenery or enjoy a holiday.

2. Cultural tourism, is atour based on desire to expand views of life by visiting
other places or overseas, study about society, habit and customs.

3. Recreation Tourism, is a tour that aims to spend a weekend for taking a rest,
recover the physical fitness and spiritual, and refresh the weariness.

4. Sports Tourism, is a tour that aims to sport or sporting event, such as ski
holidays or the Olympics.

5. Business Tourism, is a tour to complete a business transaction or atend a
business meeting like conference and exhibition.

6. Convention Tourism, is a tour that is usualy constructed to support the

convention tourism like hotel and convention hall.
2.2 Agriculture

Agriculture is utilization activity of biodiversity resource (cultivation, arrest,
exploitation) to produce foodstuffs, industrial raw materias, or energy resource, and
manage environment. Agriculture can be define as all activities that involve use of
organism (include plants, animals, and microbial) for human interest (Jawa Timur,
2014)

Agriculture is divided into five subsectors, which are food crops, plantation,
livestock, forestry and fishery. Agriculture can involve some subject with the efficient
reason and financial improvement, this mostly occurs on farmer who conducts a
cultivation on more than one type of subsectors. Agriculture is basically economic
activity, so it needs same knowledge basics. The knowledge basics include businesses
management, seed selection, cultivation method, result collection, product distribution,
processing and packaging, and marketing. If farmer viewed all aspects with efficient
consideration to reach maximum profit, farmer can do intensive farming.

Food crops are consisted of grain, crops (corn, nut, sweet potato), and
horticulture (vegetables, fruits, medicinal and decorative plants). Production approach
is conducted by Dinas Pertanian by compiling data on sub-district level, data of grain
and crops are through compilation on data of harvested area and horticulture data is
data of through horticulture production. Data production of grain and crops are

11



obtainable through multiple result between harvested area and productivity based on
plant types.

Plantation is consisted of type of cultivation plants which can’t be consumed
directly and it is the raw materia for processing industry like sugarcane, tobacco,
coffee, tea. Plantation can be defined as smallholders, country estates and private
estates. Data of plantation production can be obtained from Dinas Perkebunan in that
area.

Forestry Plant is the total production of round wood, sawn wood, and rattan.
The data can be obtained from Dinas Kehutanan. Forestry is mostly divided into the
total of production from forest area and outside forest area. Types of forest area are
mostly teak wood, firewood, wild wood, pine sap, gum resin and eucalyptus. While
types of outside forest area are mostly teak wood and wood jungle.

Fishery sector involves the marine fisheries, public water, ponds, cage, and
Mari culture. The production can defined all products that obtained to be sold and
consumed. Aquaculture involves all other aquaculture from natural fishery resource
and fishery industry. The fishery products can be defined as capture and non-capture
fisheries.

2.3 Ecotourism

Definition of ecotourism has developed during period. But essentially,
ecotourism isresponsibletravel on natural area conservation, give benefitsin economy
and keep social culture of local area (Fandeli, 2000). Ecotourism is a sub-component
of the field of sustainable tourism. It is important to clarify that all tourism activities
should aim to be sustainable.

Ecotourism isnow defined asresponsibletravel to natural areasthat conserves
the environment, sustainsthe well-being of thelocal people, and involvesinterpretation
and education (The International Ecotourism Society, 2015). This means that the
planning and development of tourism infrastructure, its subsegquent operation and also
its marketing should focus on environmental, social, cultural, economic, and education
sustainability criteria.

Ecotourism is about uniting conservation, communities, and sustainable

travel. This means that those who implement, participate in and market ecotourism

12



activities should adopt the following ecotourism principles (The International
Ecotourism Society, 2015):
e Minimize physical, social, behavioral, and psychologica impacts.
e Build environmental and cultural awareness and respect.
e Provide positive experiences for both visitors and hosts.
e Providedirect financia benefits for conservation.
e Generate financial benefits for both local people and private industry.
e Deéliver memorable interpretative experiences to visitors that help raise
sengitivity to host countries political, environmental, and social climates.
e Design, construct and operate low-impact facilities.
e Recognize the rights and spiritual beliefs of the indigenous people in your
community and work in partnership with them to create empowerment.

It can be concluded that ecotourism has a definition as a journey to natural
area. Although the trip is an adventure, but tourists can enjoy it. Ecotourism always
keep quality, integrity, natural sustainability, and cultural by siding at society. Role of
local people is very high in order to keep natura integrity. The role is started from
planning, development process and supervision in utilization
2.4 Livestock

Based on Pasal 1 Undang-Undang Republik IndonesiaNomor 41 Tahun 2014,
livestock is the affairs that relate with physical resources, seeds, livestock’s foods,
livestock’s tools and machines, raising livestock, harvest, postharvest, processing,
marketing, cultivation, financing, and infrastructure (President of Republik Indonesia,
2014).

Kabupaten Maang has quite big farm potential with the livestock’s superior
products like dairy cows, beef cattle, chicken (laying and cattle) and goats especially
goats type PE (Peternakan Etawah). The livestock’s superior products develop and are
concentrated in area of Sentra production like Sentra dairy cows production (in East,
West, and North of Malang), Sentra beef cattle production (in South of Malang), area
of Sentra chicken production (in Centre of Malang), and goat PE which located in East,
North, and South of Malang (Dinas Peternakan dan K esehatan Hewan, 2015).
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Development Policy of livestock and animal health are synergized with
development policy direction of Kabupaten Maang which is listed in RPIMD
Kabupaten Malang Tahun 2010-2015. Dinas Peternakan dan Kesehatan Hewan
Kabupaten Maang in accelerating agriculture sector development which includes
(Dinas Peternakan dan Kesehatan Hewan, 2015):

a. Increase of population, production, and livestock productivity.

b. Increase of farmer resources quality.

C. Increase of livestock’s infrastructure.

d. Development of livestock’s agribusiness.

e. Increase of controlling and eradication on animal plague and aso controlling

on livestock’s pollution.
2.5 Macro Economy

Macroeconomic, that can be the local economy measure, is consisted of own-

source revenue, local tax, local retribution and Gross Regional Domestic Product.

2.5.1 Own-sour ce Revenue

Own-source revenue according to Undang-Undang Republik Indonesia
Nomor 32 Tahun 2004 is all rights which is recognized as adding value of wealth in
the related budget period (Republik Indonesia, 2009). Own-source revenue comes from
revenue of local and central funding balance and al so comesfrom self-financing, which
are own-source revenue and other legal revenues.

Financial balance between central and local government according to Undang-
Undang Republik Indonesia Nomor 32 Tahun 2004 is a system of finance division
which isfair, proportional, democratic, transparent, and responsible in decentralization
funding by considering potency, condition, regional needs, and number of deco
centration funding and co-administration (Republik Indonesia, 2009).

Nurcholis stated that own-source revenue is a revenue earned by region from
local tax, local retribution, local business profit, and other legitimate revenues (Hanif,
2007).

Warsito stated that own-source revenue is a revenue comes from loca

government. Sources of own-source revenue are consisted of local tax, local
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retribution, regional owned enterprise, and other legitimate own-source revenues
(Warsito, 2001).

According some opinions above, it can be concluded that own-source revenue

isall financial receiptsof aregion, which comesfrom the potency of region for example

local tax, local retribution, and other legitimate revenues, and also the financial receipts

are managed by local regulation.

Sources of own-source revenue according to Undang-Undang RI No.32

Tahun 2004 are:

1. Own-source revenue consisted of:

Loca Tax Outcome is loca charge established by region for household
financing as the legal public entity. Local tax as loca government charge is
used to general expenditure which the service recompenseisnot directly given
but the execution can be forced.

Outcome of Local Retribution is a legitimate charge to be local levy as
payment of discharging or acquiring service jobs, business or belonging to the
local government concerned. Local retribution has implementation of which
is economic, direct rewards athough it has to fulfill formal and material
requirements, but there is an alternative without payment. In certain things,
local retribution is repayment cost released by local government to fulfill
society claim.

Outcome of company belonging to a region is own-source revenue which
comes from net income of local business by regional development fund and
budget of local expenditure distributed to local cash. So, role of local company
is a unified production to add own-source revenue, provide services,
organizing public benefit and develop regional economy.

Other legitimate own-source revenues is not including in the types of local
tax, loca retribution, government income. It is opened for local government

to support or steadying aregional policy in aparticular field.

2. Baance funds is obtained through own-source revenue of land and building tax

revenue fromrural, urban, mining and natural resourcesaswell asfrom thetransfer
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of rights over land and building. Balance funds is consisted of sharing fund,
general alocation fund, and specia alocation fund.

3. Other legitimate own-source revenues are own-source revenue that come from
other sources like third party contributions to the region and it is implemented in

accordance with prevailing regulation.
2.5.2 Local Tax

According to Pasal 1 Undang-Undang Nomor 28 Tahun 2009 Tentang Pajak
Daerah dan Retribusi Daerah, local tax is compulsory contributions to regiona owed
by private person or agency that is spatially force based on the act, by not gain the
rewards directly and used for the purpose of regionsfor optimal public welfare. Agency
refers to an integration of people and capital, whether or doing business or not that
includes perseroan terbatas, perseroan komanditer, and other companies, Badan Usaha
Milik Negara (BUMN), Badan Usaha Milik Daerah (BUMD), with the name of any
kind (Republik Indonesia, 2009).

1. Characteristicsof Local Tax
Asra stated that characteristics of own-source revenueis (Afifah, et al., 2013):
a. Local tax derived from original local tax and national tax given to the regions
asaregional tax
b. Local Tax iscollected by limited area in the authorized administrative region.
c. Outcome of own-source revenue charge is used to finance household affair or
to finance the regional expenditure as legal entities.
d. Local tax is collected by the region based on strength of local regulation, thus
the local tax charge can be forced on the society who is obligated to pay in
authorized administrative charge.
2. Typesof Local Tax

Based on Pasal 2 Undang-Undang Nomor 28 Tahun 2009 Tentang Pajak
Daerah dan Retribusi Daerah, there are five types of tax provincial and 11 types of
tax districts. It can be seenin Table 2.1.
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Table 2.1 Typesof Local Tax

Tax Provincial Tax Districts
1. Motor Vehicle Tax 1. Hotel Tax
2. Beafrom motor 2. Restaurant Tax
vehicle 3. Entertainment Tax
3. Fud Tax of Motor 4. Advertisement Tax
Vehicle 5. Street-lighting Tax
4. Tax of Surface Water 6. Nonmetallic-minerals and rocks Tax
5. Cigarette Tax 7. Parking Tax
8. The Water Tax
9. Swallow nest Tax
10. Land and Building Tax Rural and

Urban Areas
11. Acquisition of Land and Building
Customs

3. Local Tax Rates

Based on Undang-Undang Nomor 28 Tahun 2009 Tentang Pajak Daerah dan
Retribusi Daerah, local tax rates is divided into local tax rates provincial and

districts. Table 2.2 shows about determination of tax rates provincia

Table 2.2 Tax Rates of Provincial

Tax Provincial

Tax Rates

1. Motor Vehicle Tax

1-2% (first motor vehicle) and 2-10% (second motor vehicle)

2. Beafrom the motor

20% (first transfer) and 1% (second transfer and continued)

vehicle

3. Fuel Tax of Motor 0
Vehicle 5>10%
4. Tax of Surface Water | 10%
5. Cigarette Tax 10%

Tax provincial that has to be paid is consisted of five, which are motor vehicle

tax, customs from the motor vehicle, fuel tax of motor vehicle, tax of surface water
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and cigarette tax. While the determination of tax rates for districts can be seen on
Table 2.3.

Table 2.3 Tax Rates of Districts

Tax of Districts Tax Rates

Hotel Tax 10%
Restaurant Tax 10%
Entertainment Tax 35-75%
Advertisement Tax 25%
Street-lighting Tax 1,5-3%
Nonmetallic-minerals and rocks Tax 25%
Parking Tax 30%
The Water Tax 20%
Swallow nest Tax 10%
Land and Building Tax Rural and Urban Areas 0,3%
Acquisition of Land and Building Customs 5%

2.5.3 Local Retribution

According to Pasal 1 angka 10 Undang-Undang Nomor 28 Tahun 2009,
retribution is local charge as payment for the services or provision of specific
permissions, which is specially provided or given by local government to interests of
anindividual. Local retribution is consisted of three groups, which are:

— Retribution of General Service, isaretribution of services provided and given by
local government for general interests and can be enjoyed by private person.

— Retribution of business Service, is a retribution of services provided by local
government by following acommercia principle.

— Retribution of Specific Permission, isaretribution of certain activitiesfrom local
government in order to give apermission on individual or agency which intended
to coaching setting, control and supervision.

Types of Retribution Genera Services, Business Services, and Specific

Permission can be seenin Table 2.4.
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Table 2.4 Types of Local Retribution

Retribution of General
Services

Retribution of Business
Services

Retribution of
Special Per mission

. Retribution of Healthy
Service,

. Retribution of Clean Service;
. Retribution of Print
Replacement Cost of An
Identity Card and A deed of
Civil Registration;

. Retribution of Cemetery
Service and Cremation

. Retribution of Parking
Service on the edge of A
Public Road;

. Retribution of Market
Service,

. Retribution of Motor Vehicle
Testing;

. Retribution of A Fire
Extinguisher;

. Retribution of Print the
Replacement Cost of A Map;
and

1. Retribution of Extraction
of Local Resources;

2. Retribution of Wholesale
Markets and Shops;

3. Retribution of the
auction;

4. Retribution of Terminals;

5. Retribution of Special
Parking Lot;

6. Retribution of Lodging
Place;

7. Retribution of outhouse
suction;

8. Retribution of Slaughter
House;

9. Retribution of Ship Port
Services,

10. Retribution of A
Recreation and Sports,

11. Retribution of Crossing
on The Water;

12. Retribution of Liquid
Waste Processing; and

13. Retribution of Sales of
the Production of

1. Retribution of
Building Permit;

2. Retribution of
Permit Place Sale of
Alcoholic
Beverages;

3. Retribution of
Disturbance Permit;
and

4. Retribution of
Route Permits.

10.Retribution of Fishing Vessel

I nspections. Regional Business.

2.3.4 Gross Regional Domestic Product

Development of the state economy, especially Indonesia can be measured by
using Gross Domestic Product (GDP). GDP in economy sector is value of all products
and services produced by a country in specific period that is usually used as a method
to calculate national income (Makiw, 2005). While Badan Pusat Statistik stated that
Gross Regional Domestic Bruto is total of production value of product and service
produced by aregion in specific period, which is one year (Statistik, 2012).

GRDP is calculated and differentiated into two, which are Gross regional
domestic bruto at Current Prices and Gross regional domestic bruto on the Basis of

Constant Price. Gross regional domestic bruto at Current Pricesis used to know shifts
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and economic structure. GRDP showsincomethat can be enjoyed by society in aregion
and describe added value of product and service that are calculated by using price in
every year. Grossregional domestic bruto at Current Prices shows economic sector role
in a sector region that has big role in showing of economic base of a region. Thus,
GRDP in aggregative shows the ability of a region to produce income on production
that participate in the production process of the region. While Gross regional domestic
bruto at Constant Prices is used to know economic growth in every years and show
economic growth rate in each sectors every years. Data of Gross regional domestic
bruto on the Basis of Constant is more describing the real production development of
service and product produced by economic activities of the region.

In this research, Gross regional domestic bruto at Current Prices is used to
measure development of sector in a region. Approach used to calculate GRDP is
production approach. According to production approach, it is calculated from added
value of all economic activities by subtracting cost between each total output and each
sectors. Calculation of GRDP is as follows.

Output,, = Production, x Price;
NTBy, = Output,, — Costs between,,,
atau

NTBy; = Outputy,,x Ratio NTB

Where:
Output,, = Qutput of bruto production bruto at Current Pricesin year t
NTBy, = Added value of bruto at Current Pricesin year t
Production, = Quantum production in year t
Price, = Production Price year t
Ratio NTB = Ratio NTB of Output (NTB/Output)

2.6 Modelling of Dynamic System

Modelling of a system is important to imitate real case problem. It needs a
method to capture each components of a system especially in complex problem. One
of the appropriate method for complex problem is dynamic system. Dynamic System

is a method of problem analysis which is the important factor and understanding how
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a system can defensed from disturbance outside the system or based on purpose of
system modelling that will be made (Coyle, 1996)

2.5.1 Steps of system dynamic modelling

According to dynamic system point of view, model is made to answer whole
of question. Steps for modelling process are as follows (Sterman, 2004).

1. Problem Identification, is the selection on theme, variable key and concept,
time, and definition of dynamics problem.

2. Hypothesis of dynamic formulation, is explaining initial hypothesis and
mapping (model diagram, subsystem diagram, cause effect diagram, stock flow
diagram and policy structure diagram).

3. Formulation of simulation model, is the specification of structure and rule of
decision, parameter estimation, correlation between behavior and initial
condition, testing for consistency with the purpose and limitation.

4. Testing, is comparing with reference, strength in extreme and sensitive
condition.

2.5.2 Causal L oop Diagram

Causal loop diagrams are used to record mental models representing
interrelation and feedback processes in a system (Yuen & Chan, 2010). Behdad Kiani
stated that main purpose of Causal Loop Diagram is used to describe causal hypothesis,
so it make the presentation of structure in the form of aggregate (Kiani, et al., 2009).
Causal Loop Diagram helps user fast to communicate structure of feedback and basic
assumption. It can represent how the system works. Causal Loop Diagram has long
used in academia, and more commonly used in business world, it is very good for:

— Giving hypothesis description of dynamics causes.
— Giving important input trusted for a problem.
— Triggering and describing model either for individua or team.

Causa Loop Diagram is consisted of variables related with arrow to show the
causal effect between variables. Causal Loop describes one of elements that impacts
other elements. In order to show the feedback of related elements, CLD requires
additional positive (+) and negative (-) polarities. A positive relationship is presented
with "+" and anegative one with "-" as shown in Figure 2.1
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Figure 2.1 Causal Loop Diagram (CLD)
Positive relationship refersto acondition in which acasual element, A, results
in apositive influence on B, where an increase of A value responds to the B value with
a positive increase. Negative relationship refers to a condition in which a causa

element, A, resultsin anegative influence on B, where an increase of A value responds

to the B value with a decrease.

2.5.3 Stock Flow Diagram

Stock Flow Diagram (SFD) is a system that describes relation between
variables. A model for simulating the system is used to represent condition of real
system. A dynamic model is group of variables which is influencing each other in
certain period (Aminullah, 2001). Each variables stated in particular quantities and in
the form of numerical. Variablesin simulation of dynamics system are described with
symbols. Flow diagram is always related with stock symbol through thick arrow for
flow process.

O—.

.,
Corm erter %, Connector

Stock

O3

F Iorwy

Figure 2.2 Symbol of Stock, Flow, Converter, and Connector

Stock or level is represented by rectangular symbol that states accumulation
and shows condition of a system. Content of stock only can change by inflow and
outflow. Without the difference on both flows, accumulation in stock will be in
constant. Flow isarate causing the changing of system condition (Sterman, 2004). The
flow is used to represent activities in system. Then, the next symbol is converter. It

contains equation that generates output in each periods. Converter usually takes
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information to be used by other variables in the model. The last symbol is connector
that is used to transfer information and input used to set the flow.

2.7 Game Theory

Game theory is the name given to the methodology of using mathematical
tools to model and analyze situations of interactive decison making. These are
situations involving severa decision makers (caled players) with different goals, in
which the decision of each affects the outcome for all the decision makers. This
interactivity distinguishes game theory from standard decision theory, which involves
a single decision maker, and it is its main focus. Game theory tries to predict the
behavior of the players and sometimes al so provides decision makers with suggestions

regarding ways in which they can achieve their goals (Maschler, et al., 2013)

2.6.1 Pure Strategy

When playing a game in the normal form each player selects a strategy that
they believe will yield the best result (Hogarth, 2006). These two strategies form a pair
and can be denoted by (ai, ;). The example below shows how each player may go
about doing this. The convention of this example is that positive amounts represent a
payment from Player 1 to Player 2 and negative amounts represent a payment from
Player 2 to Player 1. Player 1’s possible strategies are the rows and Players 2’s possible

strategies are the columns. The rows and columns of the matrix are called the players

pure strategies.
B p: p: :
o 14 2 1 2
o .1 3 9 1l
ol 4 3 4 20
o 8 6 7 16

Figure 2.3 Matrix for pure strategies

In the example shown in Figure 2.3 it looks as if Player 2 has a rough deal as the best
he can do is win £1 and that will only occur if the strategy pair (02, ) iS Selected.
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2.6.2 Mixed Strategy
Whenever a game does not possess a saddle point, game theory advises each

player to assign a probability distribution over her set of strategies. To express this
mathematically, let

xi: probability that player 1 will usestrategy i (i 1, 2,...,m),

yi: probability that player 2 will usestrategy j (j 1,2, ..., n),
Where mand n are the respective numbers of available strategies. Thus, player 1 would
specify her plan for playing the game by assigning valuesto xi, .. . . xm. Because these
values are probabilities, they would need to be nonnegative and add to 1. Similarly, the
plan for player 2 would be described by the values she assigns to her decision variables
V1, V2. . . Y. These plans (Xi, Xz. . . Xm) and (Y1, Yz, . . ., Yn) are usualy referred to as
mixed strategies (Hillier & Lieberman, 2000).

2.6.3Non Zero Sum Games

The theory of zero-sum games is vastly different from that of non-zero-sum
games because an optima solution can always be found. However, this hardly
represents the conflicts faced in the everyday world. Problemsin the real world do not
usually have straightforward results. The branch of Game Theory that better represents
the dynamics of the world welivein is called the theory of non-zero-sum games. Non-
zero-sum games differ from zero-sum games in that there is no universally accepted
solution. That is, there is no single optimal strategy that is preferable to all others, nor
is there a predictable outcome. Non-zero-sum games are a so non-strictly competitive,
as opposed to the completely competitive zero-sum games, because such games
generally have both competitive and cooperative elements. Players engaged in a non-
zero sum conflict have some complementary interests and some interests that are

completely opposed.

2.6.4 Zero Sum Games

In a Zero-sum game the profits of al players are exactly equal to the losses of
the other players. In other words the total winnings minusthetotal lossesfor any set of
strategies chosen in the entire game must equa zero. Poker is an example of a Zero
sum game as the winner of any hand will receive an amount of money exactly equal to
the sum of the losses of all the other players participating in that hand.
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2.6.5 Cooper ative Games

Cooperative gameis a game that the interests of both sidesincrease or at least
one party’s interest’s increases in the condition that the other party will not be harmed,
therefore the overall interests increases. Two-person bargain is the basic problem of
cooperative game, it is a problem about how to divide the interrelated gains (profit)
between two players, that is to say, achieve greater co-interest and self-interest of both
sides by coordinating behaviors with a contract in the situation that they have common
but not entirely consistent interests (Su & Hu, 2013).

2.6.6 Solution for games
Solution for games can be determined by considering the maximin-minimax

or domination strategy, graphical method, and complementary slackness.

2.6.6.1 M aximin-minimax

It is clear to see from the theories that have been so far presented, the best
strategy to employ is one that minimizes your maximum possible loss (or alternatively
maximizes your minimum reward). This phenomenon is the basic foundation of John
von Neumann’s Minimax and Maximin theorems (Hogarth, 2006). The theorems
basically state that for every finite two-person zero-sum game there exists a strategy
for each player such that if both players employ the strategy, they will arrive at the
same expected payoff. This means that one player will lose the maximum of the
minimum that he expected to lose and the other player will win the minimum of
maximum he could have possibly won. In other words both players are able to employ
a strategy so that Player A knows he will win an amount P at the least and Player B
knows he will lose at most an amount P resulting in an equilibrium should both players
employ the Maximin and Minimax theorems respectively. Minimax and Maximin
theorems enforce the idea that an optimal strategy exists for each player and

determining the optimal strategy is now focus of this research.

2.6.6.2 Domination

The first steps usually take when trying to find optimum strategies have to
deal with dominated strategy. This is one of the early works that can be done on a
matrix to work asolution. The reason, asthe nameimplies, isthat it eliminate strategies

in our matrix by removing dominated strategies from a game. It can be argued that
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situations can be found where by only using this tool a solution can be found. By
eliminating through duplication what we actually do is remove any strategies that are
identical in our payoff matrix. Elimination by dominance is when we use common
sense to eiminate any strategies that provide lower, weaker payoff. We say that
strategy 1 of player A dominatesstrategy 2 when for at any given time strategy provides
more payoff to player A (Figure 2.3)

Figure 2.4 Two person zero-sum game that dominated strategies exist

2.6.6.3 Graphical method

One of the solution of matrix game theory is graphical method. It supposed
that Player 1 has probability p and the othersis 1-p. Then, we graph the linear function
of matrix game. The graphical (or geometrical) method for solving Mathematical
Programming problem is based on a well define set of logical steps. Following this
systematic procedure, the given Programming problem can be easily solved with a
minimum amount of computational effort (Gupta, n.d.). Programming problems
involving only two variables can easily solved graphically. As we will observe that
from the characteristics of the curve we can achieve more information. We shall now
several such graphical examples to illustrate more vividly the differences between
linear and non-linear programming problems. The graphical solutionisshow inFig 2.4

The region of feasible solution is shaded.
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Figure 2.5 Optimal solution by graphical method

Source; (Das, 2010)

2.6.6.4 Complementary slackness
The game which has no saddle point and no dominated strategies, so we set up the row
and the column players’ LP’s. All entries in the reward matrix are nonnegative, so we
are sure that the value of the game is nonnegative. Example to calculate the optimal
point and value is (Widodo, 2014):

ay;; ap
A=
a; Qz;
x* = Az — A2
1= n — —
Ay T Q11 — Qg2 — A2q
a;1 —ag
* —
X; =

Ay + a1 — Qg3 — A4

A1 X Qzp — Q12 X Apq

*

Az + A1 — Q12 — A4
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CHAPTER I
RESEARCH METHODOLOGY

This chapter explains about steps proceeding in this research. The steps of this
research are divided into four steps which are: (1) Variable Identification and Model
Conceptualization Stage, (2) Model Simulation Stage, (3) Generating Strategies of
Each Player Stage, and (4) Analysis and Making Conclusion Stage.

3.1  Variable Identification and Model Conceptualization Stage
This stage is consisted of player and goal identification, variable
identification, and system conceptualization and data collection. It aims to give initial

description on researched system and can be determined by related variables of system.

3.1.1 Player and Goal Identification
This sub-stage is conducted on stakeholders of system and it can be defined
as the player of the game. Then, goal of the games can be defined as the goal of

simulation model which is used to select the optimal alternative’s strategy.

3.1.2 Variable Identification
This sub-stage is conducted on related variables and influenced parameter in
livestock’s ecotourism development in Kabupaten Malang. Related variables are

limited by research scope first.

3.1.3 System Conceptualization

This stage is conducted by designing conceptual model of existing system.
Designed conceptual model can be described by using input-output diagram and causal
loop diagram. Input-output diagram describes desired and undesired input-output of
livestock’s ecotourism development system in Kabupaten Malang. The diagram is used
to identify the input and output of system. While causal loop diagram describes causal
loop relationship between variables in livestock’s ecotourism development system of
Kabupaten Malang. It is used to identify description of system from point of view

relationship between systems.
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3.1.4 Data Collection

This stage is conducted by collecting related data with livestock’s ecotourism
development system in Kabupaten Malang. Data collection is conducted on some
sources to get related data with related variables in the system. Source of data collection

Is from related institution like Dinas Kabupaten Malang.

3.2 Model Simulation Stage
This stage is conducted by designing simulation policy strategy designing,

design and simulation model formulation and policy strategy implementation.

3.2.1 Design and Simulation Model Formulation

This sub-stage is conducted by designing simulation model of system which
is livestock’s ecotourism development in Kabupaten Malang. After designing
simulation model, the next step is formulating the model. Design and simulation model
formulation uses STELLA® (iSee System) Software. Model is designed and formulated

in systematical formulation of variables based on their relationship.

3.2.2 Policy Strategy Implementation

This sub-stage is conducted by running model simulation for each strategy’s
scenarios. Each scenarios has the same objectives which are to increase own-source
revenue and GRDP of Kabupaten Malang. After that, model verification and validation

are conducted to the model to make it valid.

3.2.3 Policy Strategy Designing

This sub-stage is conducted by determining goal of the games, which are own-
source revenue and gross regional domestic product of Kabupaten Malang. Then this
stage is continuing by determining decision variables of each player and designing

scenario for each players.

3.3  Generating Strategies of Each Player Stage
This stage is conducted after the model can be stated as valid model. It is
conducted by designing matrix payoff and using game theory approach to get strategy

for each player.
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3.3.1 Matrix Payoff Designing

This sub-stage is conducted by designing matrix payoff based on output of
system dynamics simulation. The number of matrix payoff is determined by number of
strategies in scenario’s model. The number of each payoffs can be obtained after

calculating formulation and simulation model in STELLA software.

3.3.2 Game Theory Approach
This sub-stage is conducted by structuring the game and find solution of the

game for each players by using game theory approach.

3.4 Analysis and Making Conclusion Stage

After the strategies for each players are obtained by using game theory, then
analysis and interpretation of strategy’s scenario are conducted to make the result more
applicable for each players. After that, the next sub-stage is making conclusions based

on the objective’s research.

3.4.1 Analysis and Interpretation
This sub-stage is conducted by analyzing and interpreting on output of
simulation and output win-win solution for each players in game theory approach.

Analysis and interpretation of the result must be based on the objective’s research.

3.4.2 Making Conclusion

This sub-stage is conducted on analysis and interpretation of the result. Points
of making conclusions must answer the objective’s research. Besides, giving advices
related with the research are needed for future research about ecotourism in Kabupaten

Malang.

The stages above can be described by using flowchart of research

methodology on figure 3.1 below.
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Player and Goal Identification:
Identifying the player that will be gamed in the research and goal of the game

Variable Identification:
The related variables in the system analysis of livestock’s ecotourism development in
Kabupaten Malang are obtained from some steps, which are:
1. Interview with related stakeholder (Kabupaten Malang)
2. Benchmarking on other tourism objects
3. Literature review on previous research that has been conducted by using dynamic system

System Conceptualization:
1. Input-Output Diagram
2. Causal Loop Diagram

Data Collection:
Data collection related with livestock in ecotourism
development of Kabupaten Malang based on
identification variables Variable Identification and
Model Conceptualization

Design and Simulation Model Formulation :
1. Stock and Flow Diagram Designing

2. Mathematical formulation of dynamic system model
[

Policy Strategy Implementation :
1. Running model simulation for each scenarios
2. Model Verification and Validation for each scenarios

No .

Figure 3.1 Flowchart of Research Methodology
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Policy Strategy Designing:

Kabupaten Malang
2. Determining decision variables of each players
3. Designing scenario for each players

1. Determining goal of the game, which are own-source revenue and GRDP of

Model Simulation Stage

Matrix Payoff Designing:

Designing matrix payoff based on output of system dynamics simulation

Game Theory Approach:
Structuring the game and find solution of the game for
each players by using game theory approach

Generating Strategies of Each

Players Stage

Analysis and Interpretation:
Making an analysis and interpretation of
alternative strategy based on game theory result

Making Conclusion:
1. Making conclusion based on the research objective
2. Making recommendation for stakeholders and next research

Analysis and Making

Conclusion Stage

End

Figure 3.1 Flowchart of Research Methodology (Con’t)
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CHAPTER 4
DESIGNING SIMULATION MODEL

This chapter designs simulation and formulation model which describes about
system on livestock’s ecotourism development in Kabupaten Malang. It is started by
identifying the existing system, designing and formulating model using system
dynamics, validation, and verification.

4.1 System I dentification

System identification is needed in order to make representative model with
the existing condition. Thisresearch isconducted to determine strategiesin developing
livestock ecotourism in Kabupaten Malang. It is also conducted to analyze impact on
economy of Kabupaten Malang by considering Own Source Revenue and Gross
Regional Domestic Product. System identification is conducted on general description
of Kabupaten Malang, Agriculture sector especialy in livestock, tourism sector of
Kabupaten Malang, Own Source Revenue and Gross Regional Domestic Product of
Kabupaten Malang.

4.1.1 General Description of Kabupaten Malang
Kabupaten Malang is a regency in Eas Java and based on Peraturan

Pemerintah Nomor 18 Tahun 2008, Capital of Kabupaten Malang was moved from
Kota Maang to Kecamatan Kepanjen Kabupaten Malang (President of Republik
Indonesia, 2008). Kabupaten Malang is located between 112°17 ', 10.90" East
Longitude and 112°57', 00.00" East Longitude and between 7°44 ', 55.11' south latitude
and 8°26 ', 35.45' south latitude. District administrative boundaries are as follows.

— North: Kabupaten Jombang, Kabupaten Probolinggo, Kabupaten Mojokerto

and Kabupaten Pasuruan.

—  West: Kabupaten Blitar and Kabupaten Kediri.

— East: Kabupaten Lumajang.

— South: Samudera Indonesia.

— Center: Kota Maang and Kota Batu.
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With an area of about 3,534.86 km?, Kabupaten Malang is located on the
sequence of the second largest area after Kabupaten Banyuwangi of the 38 districtsin
East Java. Kabupaten Malang has 33 sub-districts which some of them are Lawang,
Singosari, Turen and Kepanjen. Figure 4.1 below shows administrative map of
Kabupaten Malang.

_#"“*. PETA KABUPATEN MALANG

\“1 > =i .

KABUPATEN KEDIRI

---------

KABUPATEN BLITAR

INVIVINAT  N3LV4NBY)

ot o j |
SAMUDERA™ &gl N DONE S I 4

Figure 4.1 Administrative Map of Kabupaten Malang
Source: (Pemerintah Kabupaten Malang, n.d.)

Topography of Kabupaten Malang is a plateau area which is surrounded by
lowland, severa active and Non-active Mountain and also rivers flow throughout
Kabupaten Malang. The topography condition give high impact on development
process. Because K abupaten Malang are surrounded by mountain, so the region istend
to be steep and bumpy with slopes 40%. By looking at this condition, Kabupaten
Malang has a potency as protected district so that conservation of water and soil can be
preserved well. Structure of land usage of Kabupaten Malang is consisted of 22.76%
habitation, 0.17% industry, 13.04% farm, 23.65% dry land agriculture, 6.20%
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plantation, 28.59% forest, 0.2% swamp, 0.03% pond, 0.29% meadow, 1.54% badlands,
0.26% quarry and 3.26% others.

Based of Statistics of Kabupaten Malang, Population growth of Kabupaten
Malang on 2013 is 2,619,069 or 0.86% of average growth per year which is consisted
of 1,306,930 (49.9%) of male and 1,312,139 (50.1%) of female with 880 soul/km? of
average population density. While the population distribution of 2013 by age,
Kabupaten Malang hasthelargest number of population on productive age (15-64 years
old) whichisabout 1,647,778 people, onthe agelessthan 15 yearsold is about 609,398
people and the age more than 64 years old is about 189,042 people.

4.1.2 Livestock Subsector in Kabupaten Malang

Agriculture potential in Kabupaten Maang is very diverse and amost
dispersed to al sub districts. Agricultureis divided into five subsectors which are food
crops, plantation, fishery, livestock, and forestry. Kabupaten Malang keep devel oping
agriculture potential which is promising enough as one of regional revenue. It is
supported by SIDa program which is classified on the agricultural region development.
The region development are like Kota Malang, Kepanjen, Ngantang, Turen, Dampit
and Sumbermanjing.

The potential livestock of Kabupaten Malang is consisted of large livestock,
small livestock, and poultry. Commodities of large livestock are consisted of dairy
cows, cows, buffaloes, and horses. The dominant growth of large livestock in
Kabupaten Malang are cows and goats. While for the dairy cows is very appropriate
on a hilly area or mountains with low relative temperature like in Kecamatan
Kasembon, Ngantang, Pujon, Tumpang, Poncokusumo, Jabung and Wajak. The
commodities of small livestock are consisted of goats, sheep, pigs and rabbits. The
poultries which is cultivated on Kabupaten Malang are consisted of domestic hen,
imported hen, duck, breast of chicken and quail bird. Table 4.1 and 4.2 shows
livestock’s population and production series of livestock of Kabupaten Malangin 2014.

37



Table 4.1 Number of Livestock Population Kabupaten Malang 2013

No Livestock Type 2014

1 | Dairy Cows 189,145
2 | Cows 72,217
3 | Buffaloes 1,394

4 | Horses 614

5 | Goats 12,028
6 | Sheep 225,374
7 | Pigs 30,392
8 | Layer hen 2,920,857
9 | Domestic Hen 2,141,663
10 | Imported Hen 16,044,990
11 | Duck 226,149
12 | Breast of Chicken 92,412
13 | Rabbit 36,256
14 | Quail Bird 77,796

Source; (Statistic Malang Regency, 2014)

Table 4.2 Number of Livestock Production 2013

No | Production Type [ Unit 2013
1 | Meats Ton | 21,866.55
2 | Egos Ton | 25,080.21
3 | Milks Ton | 116,033.57

Source: (Statistics Malang Regency, 2014)

4.1.3 Tourism Sector in Kabupaten Malang

Kabupaten Malang is one of tourism regency in East Java. Based on the

geomorphology, Kabupaten Maang is consisted of mountains, plains and beaches so

it gives beautiful natural. Kabupaten Malang has also so many historical buildings that

support regional growth based on tourism and supported by natural resources and best

sectors like agriculture, livestock, fishery, industry, mining and tourism. Tourism

development is conducted through tourism package development, tourist track,

facilities and infrastructure like hotel and lodging. Besides, the tourism development is

increasing accessibility by increasing road condition and providing transportation to
attraction. Table 4.3 shows the number of tourists in 2009-2013 visit to Kabupaten

Malang.
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Table 4.3 Number of Tourists Kabupaten Malang 2009-2013

: Number of Tourists Kabupaten Malang
No Tourists
2009 2010 2011 2012 2013
1 | Domestic 1,876,132 | 1,938,066 | 2,101,822 | 2,144,334 | 2,362,583
2 | International 3,752 4,187 9,983 33,226 21,895
TOTAL 1,879,884 | 1,942,253 | 2,111,805 | 2,177,560 | 2,384,478

Source: (Badan Perencanaan Pembangunan Daerah Kabupaten Malang, 2013)

By increasing number of touristsin 2009-2013, so Kabupaten Malang has showed the force to
devel op tourism sector. Kabupatan Maang also has many types of tourism object like natural
tourism, artificial tourism, cultural tourism, special interest tourism, and agro tourism.
Beside therole of Balitbang in tourism devel opment program, so the tourism setor will
increase contribution on own source revenue of Kabupaten Malang. Table 4.4 shows
the number of tourism object destination owned by Kabupaten Malng in 2009-2013.

Table 4.4 Number of Tourism Objects Kabupaten Malang 2009-2013

. Number of Tourism Object
No. Type of tourism
2009 2010 2011 2012 2013

1 | Beach 5 5 5 23 23
2 | Recreationa Park 7 7 7 13 13
3 | Historical Heritage 16 16 16 16 16
4 | Agro-tourism 2 2 2 8 8
5 | Forest 6 6 6 10 10
6 | Pilgrimage tours 1 1 1 6 6
7 | Natural tourism 2 2 2 6 6
8 | Cultural Heritage 14 14 14 14 14

TOTAL 53 53 53 96 96

Source: (Badan Perencanaan Pembangunan Daerah Kabupaten Malang, 2013)

4.1.4 Macro Economy of Kabupaten Malang

Regional economy can be quantified by own source revenue and gross
regional domestic product of Kabupaten Malang. Regiona revenue of Kabupaten
Malang is consisted of three components, which are Balance Funds, Other Revenues
of Kabupaten Malang, and Own Source Revenue.
1. Own Source Revenue of Kabupaten Malang

Own Source Revenue (OSR) is aregional economy generated from aregion
which is consisted of regional tax, regional retribution, natural resources product and
other revenue of Kabupaten Malang.
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Table 4.5 Own Source Revenue of Kabupaten Malang 2009-2013

No Sour ce of Total of Own Source Revenue (Rupiahs)
Revenue 2009 2010 2011 2012 2013
1 | Regional Tax | 33,782,874,886 39,362,653,309 64,689,653,942 71,301,888,447 95,918,841,190
2 Riter?::)%?ﬁl) n 24,512,496,389 29,861,750,121 37,145,935,538 42,775,834,435 45,314,153,760
Natural
3 Resources 4,920,768,488 6,299,098,670 9,084,767,456 10,508,131,833 12,017,868,770
Product
4 Otélgr/elzcaren;al 90,310,301,775 54,942,413,502 61,412,979,063 72,668,104,090 107,331,767,590
TOTAL OSR | 153,526,441,538 | 130,465,915,602 | 172,333,336,000 | 197,253,958,805 | 260,582,631,310
Source: (Badan Perencanaan Pembangunan Daerah Kabupaten Malang, 2013)
Table 4.5 shows that OSR Kabupaten Malang is still increased until 2013,
except in 2010. There is decreasing OSR Rp 23,060,525,936.07 in 2010 and till
increased until 2013.
2. Gross Regional Domestic Bruto of Kabupaten Malang
GRDP is the total production of goods and services that produced in certain
area and in the certain period (ayear). GRDP is used to see the shifting and economic
structure and show the possible revenue earned by theregion, it isaso used to describe
value added of goods and services calculated by using price each year.
Table 4.6 GRDP at Current Prices of Kabupaten Malang 2009-2013
: . GRDP (Billion Rupiahs)
No. | Industrial Origin 2009 2010 2011 2012 2013
1 | Agriculture 7,79251 | 8,621.80 | 9,382.92 | 10,331.89 | 11,445.40
2 | Mining & Quarrying 627.35 689.99 764.23 843.48 906.68
3 | Manufacturing Industry | 5,797.29 | 6,631.11 | 7,663.81 | 8,929.00 | 10,304.40
4 EL‘?)CJ;C' ty & Weater 23517 | 26244 | 29615 | 33049 | 377.38
5 | Construction 529.87 649.25 793.08 980.34 1,178.95
g | lrade Hotel & 744840 | 850342 | 9,936.54 | 11,621.79 | 1374156
Restaurant
7 | Transportand 966.33 | 110444 | 1,267.11 | 145103 | 1,685.34
Communication
g |Hnancia, Ownesnip& | 4 15595 | 129342 | 149671 | 172395 | 1,993.47
Business Services
9 | Services 3,231.51 | 3,634.72 | 4,07445 | 4,551.84 | 5,197.57
TOTAL PDRB ADHB 27,754.39 | 31,390.58 | 35,674.99 | 40,763.81 | 46,830.73

Source: (Badan Perencanaan Pembangunan Daerah Kabupaten Malang, 2013)
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Table 4.6 shows that GRDP of Kabupaten Malang still increases every year
started from 2009 to 2013. Agriculture and trade, hotel and restaurant sector aways
givethe highest contribution on GRDP every years. Both sectors are the |eading sectors
of Kabupaten Malang. Agriculture sector is supported by natural resource and climate
of Kabupaten while trade, hotel, and restaurant sector is high growing sector caused by
tourism sector.

4.2 System Conceptualization

System conceptualization is conducted after the system identification has been
finished. This conceptualization generates output which is a conceptual model to
generate general description about simulation model. This stage is started by
conducting identification on related variables in the system, designing output-input
diagram, causal loop diagram and stock flow diagram.

4.2.1 Variable ldentification
Variable identification is conducted to get related variables in developing
system of livestock ecotourism in Kabupaten Malang. Variable identification is based

on interaction to related stakeholders and some literature studies.

Table 4.7 Variable |dentification of Sub model Labor

Labor

No Variable Name Description Symbol
1 I\N/liaslaalr: gy Level of Kabupaten Ee;rgjg;?gre]: pﬂu;lnaaeé of nasality in Converter
5 m;r;aléty Level of Kabupaten Ee;rgjg;?gre]: pﬂu;lnaaeé of mortality in Converter
3 | Migration Came Level T;ib?;;umze;g migration came Converter
4 | Out Migration Level Ezrgsg;?gﬁ pﬂu;lnaaeé of out migration in Converter
5 | Rate of Nasdlity E:&?gtg: Ii]AaZIalalr;[g every yearsin Rate

6 | Rateof Mortality E:&?gtg: nggy every yearsin Rate

7 | Rate of Migration Came :\:}u};n a%eurpc;erzilg/lr 3';:; Came EVery Yers | Rate

8 | Rate of Out Migration E:&ﬁg I(\)/qugl ;nrigrati on every yearsin Rate
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Table 4.7 Variable I dentification of Sub model Labor (Con’t)

Labor
No Variable Name Description Symbol
Population of Kabupaten Number of population in Kabupaten
9 Stock
Malang Malang
10 | Fraction of Workforce Percentgge number of workforce Converter
population
11 | Number of Workforce Number of workforce population Converter
12 | Ratio of Unemployment Ratio of unemployment population and Converter
workforce
13 | Number of Unemployment Number of unemployment population Converter
Number of Labor Force Other | Number of labor force population on
14 Converter
Sectors other sectors
Ratio of Labor Force Other Proportion of number of labor force
15 . Converter
Sectors other sectors from workforce population
Number of Absorbed Labor Number of population which is labor
16 Converter
Force force
Number of Agriculture Labor | Number of population which is labor
17 . ! Converter
Force force in agriculture sector
. . Proportion of number of labor forcein
18 Eat'o of Agriculture L.abor agriculture sector from number of Converter
orce
workforce
Ratio of Livestock L abor Proportion of number (_)f |IVQStOCk labor
19 force from labor force in agriculture Converter
Force
sector
Number of Livestock Labor Number of population which is labor
20 - Converter
Force forcein livestock
Number of Tourism Labor Number of population which is labor
21 . . Converter
Force force in tourism sector
Number of Non Ecotourism Number of population which is labor
22 . ; Convert