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Abstract. The research aims to analyze the economic potential in Panggang and Saptosari 

Districts, Gunungkidul Regency, Special Region of Yogyakarta. Using information from 

land value mapping from Google Earth Engine technology, the results showed that there 

were three main classes, namely yards, explosions, and forests, with the highest land value 

being yards. Based on these three main classes, SWOT analysis is then used to analyze the 

development of economic potential in Panggang and Saptosari Districts. The results of the 

SWOT analysis show that Subdistrict Roast And Saptosari have great potential _ For 

managing sector tourism, though the government still have the task Of repairing weakness 

And minimizing the threat. 
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1 Introduction 

Land is something that has sale value and can be used as an investment, both short and long-

term. The amount of land that can be controlled by humans is very limited, while the number of 

people who want land is increasing for their needs and business activities [1][2]. Problems arise 

when people do not know the exact market price of land, making market prices uncontrolled 

and disrupting the smooth running of development. The sale and purchase transactions that 

occur still use the Sales Value of Tax Objects (NJOP), where the Sales Value of Tax Objects is 

in reality much lower than the real market price of land because it is not updated every year 

while land prices increase every year [3]. 

Gunungkidul Regency is a district that has the largest area compared to other districts/cities 

in the Special Region of Yogyakarta Province (DIY) at 49 percent of the total area of DIY, 

however, Gunungkidul Regency is still lagging in its development [4]. The GRDP growth rate 

of Gunungkidul Regency is still the lowest, namely IDR 13,515,288 million with a population 

of 758,316 people and an area of 574,820 km2 [5]. Changes in land use in an area can provide 

an idea of how much development and development has occurred in that area [6]. 

Land value is a measurement based on the economic capability of land about its productivity 

and economic strategy [7][8]. A survey is needed to follow the dynamics of changes in land use 

that can reflect a reasonable average price. The technique used to obtain land prices is carried 

out using conventional methods, but this method has the weakness of large costs and quite a 

long time to process data [9][10]. The value of land will increase due to a fairly high increase 

in demand, while differences in land use interests in an area can cause the need for land to 

increase. 
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Research analyzing the development of a region's economic potential has been widely 

carried out [5][11][12][13][14][15]. Research by El et al., [16] shows that the local economic 

potential in Gunungkidul Regency that can be developed is upland rice (agricultural sector) and 

the fisheries sector. These two potentials will be maximized if integrated with tourism 

development. In line with research [17][18], the price of land that is further away from the 

Central Business District (CBD) location has decreased, and vice versa, the price of land that is 

closer to the CBD location has increased. the land price. 

This research aims to analyze the economic potential in Gunungkidul Regency and take case 

studies in Panggang and Saptosari Districts. This location was chosen because the land cover at 

this location is not too diverse, making spatial analysis easier. Considerations were made based 

on significant changes in land use in the last five years. The existence of new tourist attractions 

and the construction of a southern access route that stretches from Purwosari to Girisubo District 

are attracting investors to own land in this area. The latest in this research analyzes the economic 

potential of an area using SWOT analysis from the results of land identification maps and land 

values using technology Google Earth Engine (GEE). The use of GEE can provide an overview 

in mapping the soil classification in Panggang and Saptosari Districts. 

2 Study of literature 

2.1   Land Value and Land Prices 

 

Direct land value is a measure of the value of land capabilities that directly provide value 

for its productivity and economic capabilities, such as land or land that can directly produce, for 

example, agricultural land. Indirect land value is a measure of the value of land capabilities seen 

from the perspective of strategic location so that it can provide productivity value and economic 

capabilities, such as land that is located in the center of trade, industry, offices, and recreation 

areas. A land may have a low direct value because of its low fertility level, but based on its 

strategic location it is very economical. So value is a monetary unit attached to a property that 

is influenced by physical factors which are expressed in prices where this price reflects the value 

of the property. Land value is an assessment of land based on the economic capability of the 

land about its productivity and economic strategy [7][13][19]. 

Land price is an assessment of land that is measured based on the nominal price in units of 

money for a certain unit area through the land market mechanism [20]. Land price is an 

assessment of land that is measured based on the nominal price in units of money for a unit area 

on the land market [21]. The value and price of land have a functional relationship, where the 

price of land is determined by the value of the land or the price of land reflects the high and low 

value of the land [19]. 

 

2.2 Google Earth Engine 

 

Google Earth Engine (GEE) is a cloud computing-based satellite image processing platform. 

This geospatial analysis platform provides satellite image data that can be accessed online for 

free so that users can carry out various types of real-time analysis of the earth's surface [22]. 

GEE allows users to process georeferenced satellite imagery stored in archives (cloud). The 

GEE platform is an open-source platform, free of charge, and uses a web-based Application 

Programming Interface (API) or Interactive Development Environment (IDE) [23]. Technology 
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for capturing, storing, and processing satellite image data for land mapping has now developed 

rapidly towards Big Data and Cloud Computing, especially those developed by GEE. Data 

processing using GEE is very effective and efficient, this is because GEE which is based on 

Cloud Computing can process various types of images without the need to download images 

and does not require devices with high specifications to carry out image processing, only stable 

internet support is needed. GEE also provides a collection of satellite imagery for more than 40 

years for the entire world [24][25]. 

 

2.3 Economic Potential Development 

 

Economic potential is the economic capacity that exists in a region that is possible and 

feasible to develop so that it will continue to develop into a source of livelihood for local people 

and can even encourage the regional economy as a whole to develop automatically and 

sustainably [26]. According to [27], regional economic potential is defined as the existing 

economic capacity in a region that is possible and feasible to develop so that it will continue to 

develop into a source of livelihood for local people and can even encourage the regional 

economy as a whole to develop automatically and sustainably. 

In the Economic Basis Theory [28], the rate of economic growth of a region is determined 

by the magnitude of the increase in exports from that region. The regional economy can be 

divided into two sectors, namely base and non-base activities. The basic activity is exporting 

goods and services to places outside the economic boundaries of the community concerned. 

Meanwhile, non-based activities are activities that do not export, that is, they are only activities 

carried out to meet needs within the area itself. An increase in the number of base activities in 

an area will increase the demand for goods and services there and cause an increase in the 

volume of non-base activities. On the other hand, reduced base activities will result in reduced 

income flowing into the area concerned and a decrease in demand for products from non-base 

activities. In this way, basic economic activities have a role as the first mover (primary mover 

rule), while every change has a "multiplier effect" on the regional economy, both in the short 

and long term [29]. 

Utilizing cheap land or land prices that suit your interests can produce quite high economic 

value. In research (Damanik Zepat B, 2023)by [30] who analyzed the use of cheap and suburban 

land, in the city of Semarang cheap land has the potential to be developed into affordable and 

economically valuable housing by classifying residential and non-residential areas to separate 

areas that have been built and not yet. built, then an analysis of the area and slope is carried out 

to determine the feasibility of the housing development area based on the space requirement 

specifications. After knowing which areas are suitable, it is necessary to study land prices in the 

area the with method evaluation land later customized to the Regency /City RDTR map. House 

affordable that is means affordable for people at any economic level, including families with 

middle and even lower income scales or what are called Low-Income Communities (MBR). To 

determine locations for affordable housing development, accessibility factors can still be taken 

into consideration with certain planning standards. The results of research [30] in the Curug 

Embun Waterfall Tourism Village, a location that was previously still messy, after being 

developed into a tourist village, the location became beautifully arranged so that some people 

took the initiative to open businesses in the area and had implications for improving the 

economy, villagers. 

In line with research [31] which states that land certification, distance to regional 

development centers, and the level of regional economic development (GRDP) significantly 

increase land prices over time. [32] shows that the use of built-up land around the research 
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location is dominated by services trade and the tendency for land conversion to occur is for 

services trade. Changes in land use are influenced by 2 factors, namely accessibility and land 

prices. So that regional development directly provides new growth space for the development 

of suburban areas and adds to the physical development of the city in the form of built-up land. 

3 Method 

The research method used is as follows: 

 

3.1 Google Earth Engine 

 

1. Data Collection: (a) Approaches to land price values were obtained through field 

surveys using interview techniques with village officials who were considered to know 

the dynamics of land price developments in the research location. (b) The 

determination of NJOP is based on the classification of Average Index Values as stated 

in Law Number 1 of 2022 and Regent Regulation Number 12 of 2014. 

2. Google Earth Engine Data Processing: Scripting via the Google Earth Engine platform; 

Enter land value attribute data from surveys by integrating the data into Google Earth 

Engine scripts as a replacement for conventional land value zone maps. 

 

3.2 SWOT Analysis 

 

This research uses the SWOT analysis method (Strength, Weakness, Opportunity, Threat) 

to analyze the suitability of land value prices. SWOT is an analysis used to determine the factors 

that influence the development of something by looking at it in terms of strength, weakness, 

opportunity, and threat, as well as inventorying these factors in the planning strategy used as 

the basis for determining corrective steps needed in further development. SWOT analysis can 

include external factors, namely opportunities and threats, with internal factors, namely 

strengths and weaknesses. 

 

Fig. 1. SWOT analysis 

4 Results and Discussion 

4.1. NJOP Saptosari District and Panggang District  
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Fig. 2. Research Location 

Panggang District is one of the sub-districts in Gunungkidul Regency. Panggang District 

consists of six villages consisting of Giriharjo Village, Giriwungu Village, Girimulyo Village, 

Girikarto Village, Girisekar Village, and Girisuko Village. The furthest village from the sub-

district capital is 8 km (Girisekar Village). The area of Panggang District is 9,980.4 Ha and the 

largest village is Girisuko Village with an area of 2,583.5 Ha. The most extensive land use in 

Panggang District is dry land use, namely 6,786.53 Ha, followed by state forest use of 1,896.13 

Ha, building use of 702.82 Ha, other land use of 482.7 Ha, and a small portion of land use: 

paddy field use covering an area of 30.61 Ha. (Roast by the Numbers 2022). The total population 

of Panggang District is 27,430 people, consisting of 13,588 men and 14,772 women. The village 

with the largest population is Girisekar Village with a population of 7,4445 people. The 

residents of Panggang District are mostly farmers with 67 percent of the total agricultural land 

area in Panggang District. The biggest producers are lowland rice, rice fields, corn, soybeans, 

peanuts, and cassava. 

Table 1. NJOP and Market Prices in Panggang District 

Kapanewon Ʃ NJOP Ʃ Market price ASR Information 

Girimulyo IDR 3,278,000.00 IDR 11,100,000.00 0.11 
NJOP Less than 

Market Price 

Girisekar Rp. 582,000.00 IDR 4,230,000.00 0.137589 
NJOP Less than 

Market Price 

Girikarto IDR 604,000.00 IDR 7,627,500.00 0.079187 
NJOP Less than 

Market Price 

Giriwungu Rp. 483,000.00 IDR 6,850,000.00 0.070511 
NJOP Less than 

Market Price 

Roast IDR 4,947,000.00 Rp. 29,807,500.00 0.166 
NJOP Less than 

Market Price 

Girisubo IDR 3,031,000.00 IDR 41,990,000.00 0.072 
NJOP Less than 

Market Price 

Saptosari Rp. 546,666.67 IDR 6,700,000.00 0.082 
NJOP Less than 

Market Price 

Source: Processed Data (2023). 
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Saptosari District is one of the sub-districts in Gunungkidul Regency. Saptosari District 

consists of seven villages consisting of Krambillisawit, Kanigoro, Planjan, Monggol, Kepek, 

Ngloro, and Jetis villages. The villages furthest from the district capital are Planjan Village and 

Krambillit Village, respectively 26.2 km and 25.1 km away. The area of Saptosari District is 

87.83 km2 and the largest village is Kanigoro Village with an area of 24.88 km2 or around 28.33 

percent of the area of Saptosari District. Saptosari District had a population of 36,658 people in 

2016, consisting of 17,646 male residents and 19,012 female residents. The village with the 

largest population is Kanigoro Village with a population of 6,215 people. Saptosari District 

consists of 60 hamlets where the average population per hamlet is 611 people and the largest 

number of hamlets is in Planjan Village, namely 14 hamlets. 

Table 2. NJOP and Market Prices in Saptosari District 

Ward Ʃ NJOP Ʃ Market price ASR Information 

Jetis Rp. 479,000.00 IDR 7,387,500.00 0.065 NJOP Less than Market Price 

Kepek IDR 412,000.00 IDR 7,387,500.00 0.056 NJOP Less than Market Price 

Gnarled Rp. 749,000.00 IDR 5,325,000.00 0.141 NJOP Less than Market Price 

Saptosari IDR 1,640,000.00 IDR 20,100,000.00 0.082 NJOP Less than Market Price 

Source: Processed Data (2023). 

4.2. Value Map Analysis Using Google Earth Engine 

 

Open source images that can be used on the Google Earth Engine platform, namely: Citra 

Modis, Landsat, and Sentinel. The Sentinel 2A image was chosen in this research because it has 

good spatial resolution, namely 10 m, which is considered sufficient for land cover analysis 

which is the basis for mapping land prices in Saptosari and Panggang Districts, Gunungkidul 

Regency. The RGB color system in GEE is an HTML color code system that is part of the HEX 

or hexadecimal triplets color system with a code type in the form #RRGGBB. This color system 

will later become the result of visual analysis of land value mapping. 

This research also utilizes the Normalized Difference Built-up Index (NDBI) algorithm to 

extract information from Sentinel 2A imagery. This is because the natural landscape of 

Gunungkidul Regency as a whole has unique characteristics, especially in the southern areas 

such as Saptosari and Panggang Districts. What is unique is the land cover in the form of 

Bedok/Budokan land which is in the lowlands and is usually located between hills. The 

classification method resulting from processing the NDBI algorithm which is processed via the 

GEE platform in the results of this study can distinguish explosion objects, built-up areas, and 

forests better than other methods such as the supervised classification method, where the NDBI 

algorithm is as follows: 

 

𝑁𝐷𝐵𝐼 =
𝑆𝑊𝐼𝑅 − 𝑁𝐼𝑅

𝑆𝑊𝐼𝑅 + 𝑁𝐼𝑅
 (1) 

 

Near Infrared (NIR) wavelengths and Short Wave Infrared (SWIR) wavelengths are used in 

the NDBI algorithm which functions to highlight built-up area information. This is because the 

characteristics of the SWIR wavelength are responsive to ground objects with maximum 

reflection, while NIR wavelengths tend to be absorbed into the ground. 
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Based on the results of field surveys in Saptosari and Panggang Districts, Gunungkidul 

Regency, 3 land use categories were obtained that differentiate land prices. The three categories 

are yard, explosion, and forest. Ledokan is a fertile area located between hills, which the local 

community uses for agricultural land. Therefore, this type of land is in demand as a source of 

livelihood and farming. As a result, explosion-type land cover has a relatively high price 

compared to forests. The forest referred to in this research is an area that has a high contour with 

a hill-shaped appearance. Areas like this are widely used for plantation activities, such as teak. 

The types of plants that can be grown in several locations are perennial types where the harvest 

time is longer in the annual period. 

Table 3. Table of Land Prices Results from Interviews 

Class Land Price (Rp) 

Yard near National Road 200,000-600,000 

Yard/burden near Village Road access 120,000-200,000 

Bang 50,000-120,000 

Forest/Plantation of Perennials 25,000-50,000 
Unproductive Forest <25,000 

The three categories of land cover owned by the research area were then visualized in false 

colors resulting from the NDBI algorithm processing following the HTML type color index 

which can be read in the GEE script. Figure 3 below is the result of GEE processing. Based on 

the algorithm results there are 4 soil classifications: 

a. Unproductive forest (dark green) 

b. Village road yard (red-orange) 

c. Settlements including Regency and National roads (dark red) 

d. Development areas (yellow) with prices above IDR 1,000,000 

 

Fig. 3. Map of Soil Classification and NJOP in Gunungkidul Regency Based on GEE 

Source: Processed data (2023). 
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4.3. SWOT Analysis 

 

Region Economy Special (KEK) is an area with certain boundaries in the legal territory of 

the Unitary State of the Republic of Indonesia which was established to carry out economic 

functions and obtain certain facilities [35], (Article 1 number 1; Government Regulation 

Number 2 of 2011, Article 1 number 1). KEK per preparation To maximize industrial activity, 

exports, imports, and other countries' economic activities have high economic value. KEK 

development aims To speed up development area And as a breakthrough model development 

area For economic growth, including industry, tourism, and regional regulations so that it can 

create field jobs [35], (General Explanation; Government Regulation Number 2 of 2011, 

General Explanation). The development of Special Economic Zones (KEK) is carried out 

through the arrangement of areas that have superior geoeconomics and geostrategies and 

function to accommodate industrial activities, exports, imports, and other economic activities 

that have high economic characteristics and are internationally competitive [35], (Section 2). To 

accelerate economic development in certain regions which are strategic for economic 

development and to maintain balanced progress in several regions within an economic unity, it 

is necessary to develop special regional economies [35], (Considering letter b). One of the SEZs 

that can be developed based on mapping results using Google Earth Engine is Panggang and 

Septosari Districts, South Mountain Regency. 

Specifically, Regional Development Economics is one of Indonesia's in-depth strategies to 

encourage investment and increase Indonesia's competitiveness. For this reason, a policy is 

needed that includes criteria for determining the main selection location, something that meets 

the conditions of the KEK development area; agree on the policies needed by these regions, and 

the most important thing is to provide investment services and institutions that have 

international standards. Currently, Indonesia operates in various economic zones, including 

Integrated Economic Development Zones (KAPET), Bonded Zones (KB), Free Trade and Free 

Port Zones (KPPBB), and Industrial Zones (KI). Thus, the development of this area has not 

provided optimal results and there are various obstacles in its implementation. For this reason, 

the government will develop Special Economic Zones (KEK), by presenting various attractive 

facilities that will attract the interest of many investors to try various regions in Indonesia. 

A Special Economic Region is an area where special provisions in the fields of customs, 

taxation, licensing, immigration, and employment are implemented. This means that the 

development of SEZs allows for increased investment through the arrangement of areas that 

have advantages and are ready to accommodate industrial activities, export-import, and 

economic activities that have a high economy. Based on the definition above, it can be seen that 

the objectives of developing Special Economic Regions include: helping or supporting the 

regional economy, creating jobs, improving the industrial structure in the region, increasing 

exports, and increasing foreign exchange reserves. For this reason, the approach to development 

investment must be characterized by: 1) "Reasonable ": Economically, socially, and politically 

appropriate, 2) "Sustainable": Time-term oriented, and 3) "Measurable": Clear in terms of 

instruments and targets. The main criteria for selecting KEK locations determined by the KEK 

National Team are 1) Commitment to Regional Government, 2) Spatial Planning, 3) 

Accessibility, 4) Infrastructure, 5) Land, 6) Labor, 7) Industrial Support, 8) Geoposition, 9) 

Environmental Impact, 10) Regional Boundaries. 

It can be seen that the region is very enthusiastic about forming a special economic zone. 

Currently, there are only two regions that have submitted requests for forgiveness, and each 

region has a strong justification for the regional proposal. SEZs are believed to be able to spur 

regional economic growth driven by trade and investment liberalization activities, creating new 
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jobs to reduce unemployment, increase purchasing power, and ultimately improve community 

welfare. SEZ formation can be done done with optimizing the availability of existing land _ 

with seeing How the condition of available land is. _ However, the formation of KEK does not 

only give benefit courses, however area Also needs to anticipate the possibility of happen impact 

on the existence of KEK. 

In SWOT Analysis, Quadrant 1 is a very profitable situation. The company has opportunities 

and strengths so it can take advantage of existing opportunities. The strategy that must be 

implemented in this condition is to support aggressive growth policies ( growth-oriented 

strategy ). Quadrant 2, even though it faces various threats, this company still has strength from 

an internal perspective. The strategy that must be implemented is to use strengths to take 

advantage of long-term opportunities using a diversification strategy (products or services). 

Quadrant 3, the company faces huge market opportunities, but on the other hand, it faces several 

internal obstacles or weaknesses. The focus of this company's strategy is to minimize the 

company's internal problems so that it can seize better market opportunities. Quadrant 4 is a 

situation of No profitability, and company the face various threat And internal weakness. 

Table 4. SWOT Analysis 

Strength Weakness 

● Price land more affordable 

● Own strategic location ( near _ _ _ road 

kingdom And near with city Wonosari ) 

● Lots of spacious land _ And Still Not yet 
utilized 

 

● Wide land dominated by forest No 

productive 

● Own sufficient price _ tall   

● Own type contour partial land _ big own 
land tough blast _ For developed 

● Accessibility And infrastructure on Mt 

Less southerly _ support And Far from the 

settlement 

Opportunities Threats 

● Can develop become place valuable tourism _ 

economy 

● Contour land Enough stable so that more easier 
To develop And worth the economy 

● Can utilized to become a place tour or 

recreation that carries draft natural 

• Condition land which is forest No 

productive part big is in a cliff area And 

difficult For managed 

• Crowd-level road highway on Mt Still 

South _ limited need to pay attention 
before development 

• The infrastructure on Mt South does not 

have enough support to result in 

accessibility maximum 

5 Conclusion 

Analyzing economic potential through information from mapping and land value 

classification using the Google Earth Engine is a contribution of this research. Based on the 

GEE results, the value classification in Panggang and Saptosari Districts has three main 

classifications, namely yard, explosion, and forest. Results SWOT analysis shows that 
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Subdistrict Roast And Saptosari have great potential _ For managed become sector tourism, 

though the government still have task To repair weakness And minimize the threat. 
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