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Abstract. One of the main issues for cities in the world today is peri-urbanization. The rate of urbanization that 
occurred as an impact of industrialization resulted in a rapid population increase of urban areas. The increase of 
urban population causes the need of space for housing and other urban facilities also increase simultaneously, 
while administratively, urban area is relatively constant. The consequences is, the annexation of productive 
agricultural lands (especially rice fields) in the suburbs by urban functions. This study attempts to examine peri-
urbanization and its relationship with sustainable agricultural land protection programs. This study aims to (1) 
assess the level of peri-urbanization in DIY; and (2) Elaborate the relationship between peri-urbanization and 
sustainable agricultural land protection programs. The spatial approach is used in this study considering that 
space is an integral part of a city which is a container for various urban activities and functions. This research is 
also in line with the ideas of a "sustainable city" that has been proclaimed by the United Nations (UN) and all 
countries in the world. The results of the study show that the implementation of regional regulations on 
sustainable agricultural land is quite effective in holding back the pace of peri-urbanization. 

1. Introduction  
One of the main issues for cities in the world today is 

the expansion of cities towards the outskirts [1], [2]. 
Urban physical development that goes beyond city 
administrative boundaries has an impact on the 
conversion of productive agricultural land into built-up 
land, decreased agricultural production, energy waste, 
increased pollution, and social problems in suburban 
areas [3]. Conversion of productive agricultural land in 
the suburbs is one of the impacts of urbanization. As a 
result, there has been a decrease in agricultural 
production because the area of agricultural land has 
decreased and the quality of human resources in the 
agricultural sector has tended to decline [4], [5]. This 
phenomenon is even more prevalent in developing 
countries that still rely on the agricultural sector in the 
national economy. 

The high population growth in cities of developing 
countries has resulted in higher competition for land 
tenure in cities. The consequence of this phenomenon is  
the occurrence of peri-urbanization, on the grounds that 
land is still readily available and cheap to obtain [6]. 
This peri-urbanization is supported by the improvement 
of transportation facilities and infrastructure that connect 
the center and the suburbs of the city. The consequences 
of peri-urbanization include an increase in the level of 
energy use due to the increasing use of private modes of 
transportation. 
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The increase in the number of motorized vehicles has the 
impact of increasing levels of pollution, especially air 
pollution [7], [4], [8], [9], [10]. The high level of air 
pollution is increasingly felt in the city center and the 
inner membrane of the city, due to the increasing 
tendency of traffic jams. 

Some of the empirical facts that have been 
researched are; according to the Natural Resource 
Defense Council report in 2002, in the United States 
between 1960 and 1990, more than twice as much land 
has emerged as a result of the encroachment of the 
metropolitan city, while the population has only 
increased by less than half [11], [3]. It is noted that the 
average addition of newly built land is 148 hectares per 
hour. Kushner in 2006 presents the fact that in Atlanta 
between 1975 and 1992 there was a reduction of 1,540 
square kilometers of vegetated land to built up land as a 
result of urban expansion. Atlanta is the least populated 
city among other cities in America (only a quarter of the 
population density of Los Angeles). 

This periurbanization phenomenon also occurs in 
Indonesia, especially in Java. One of the areas 
experiencing periurbanization symptoms is DIY. The 
following is a graph of population numbers and 
population growth rates in Sleman, one of the districts in 
DIY that experienced the highest periurbanization. 
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Fig. 1. Population and Its Growth Graphs of Sleman.  
 
This research attempts to examine peri-urbanization 

and its relationship with sustainable agricultural land 
protection programs. The spatial approach will be used 
in this study considering that space is an integral part of 
a city which becomes a container for various urban 
activities and functions. This research is also related to 
the ideals of a "sustainable city" that has been 
proclaimed by the United Nations (UN) and all countries 
in the world [12]. The study conducted in this research 
emphasizes the spatial aspects, especially the analysis of 
spatial processes, and their impact on physical and social 
space. 

2. Research Problem 
Urban Sprawling is a dilemma problem faced by 

many metropolitan cities in developing countries. Meet 
the two primary human needs (food and housing) at the 
same time as well as same space, become a big dilemma. 
Fulfilling food needs requires productive agricultural 
lands, while providing the needs for housing forces city 
residents to seize fertile agricultural lands. 

This phenomenon is very worrying for the future of 
farmers and the agricultural sector. Agricultural 
production is degraded because productive agricultural 
lands are converted into built-up land. Limitation of 
productive agricultural lands conversion into built up 
areas is required firmly, but it must be based on 
appropriate and accountable reasons. 

DIY is an example of an area experiencing this 
massive land conversion occurence. To minimize the 
conversion of agricultural land to non-agricultural land, 
the Yogyakarta Regional Government have established 
regional spatial plans listed in the DIY Regional 
Regulation No.5 of 2019. Simultaneously, Sleman 
Regency as a part of DIY also launch the Regional 
Regulation of Sleman Regency No.12 of 2012. Spatial 
planning is very important, because Sleman Regency has 
high agricultural potential and is the main source of food 
production to support regional and national food supply. 
DIY government has also established a sustainable food 
agriculture area as part of the policy to protect 
sustainable food agriculture land, and is listed in the DIY 
Regional Regulation No. 10 of 2011 concerning the 
Protection of Sustainable Food Agricultural Land. 

From the description above, there are two problems 
faced in the research area: (1) What is the peri-

urbanization rate in DIY ?; and (2) How does the 
PERDA-regulated sustainable agricultural land 
protection program affect peri-urbanization process? 
Based on that research problems, this study aims to: (1) 
assess the level of peri-urbanization in DIY; and (2) 
Elaborate the relationship between peri-urbanization and 
sustainable agricultural land protection programs. 

3. Research Methods 
Based on the research objectives, this research is an 

exploratory-descriptive study, it aims to determine the 
process of periurbanization and its effects on 
environmental conditions. The analytical approach used 
is a deductive approach. In the deductive approach, it 
starts with a general study of phenomena first, then is 
used as a basis for understanding more specific 
phenomena. 

In relation to the research object, this research used 
survey method, which is to observe and measure various 
variables used to assess the process and effect of 
periurbanization. The data collection technique uses a 
sampling methods, which is in the form of an area 
sample. The analysis used is mainly spatial analysis. The 
household sampling technique used was purposive 
sampling. The reason for determining the selected 
sample is its level of importance.  

Based on the analytical method, this research is a 
quantitative research. The location of this research is 
DIY. Specifically, the research location is focused more 
in the Sleman Regency. This location was chosen based 
on the consideration of the phenomenon of peri-
urbanization and the existence of a local regulation on 
sustainable agricultural land protection. The condition of 
the research area is in the form of fertile agricultural 
lands around the city of Yogyakarta which have a high 
level of productivity, but have become the locus for the 
expansion of the urban area of Yogyakarta. As a result, 
many agricultural lands have been invaded and 
converted into developed land. This phenomenon is quite 
in accordance with the objectives of the research which 
is to examine the process and impact of periurbanization. 

To be able to study the peri-urbanization process 
carefully, administrative boundaries and morphological 
boundaries are used together. The boundaries used to 
determine the morphological boundaries of urban refer 
to Pryor (1968), which is areas that have more than 75% 
urban land use. In addition, this study also uses the types 
of urban physical growth as suggested by [13], [14], [15] 
as a reference for determining the urban development 
process in the study area. 

This research is including in the field of geography 
with the main focus on the spatial approach. The main 
object of study study is the phenomenon of urban 
encroachment towards the outskirts (peri-urbanization) 
with an emphasis on assessing urban function invasion, 
tracing the variables and factors involved in the process 
of encroachment, and their effects on agricultural land. 

The identification of spatial process is carried out by 
tracing the increasing of urban built land in the last 10 
years (2011-2020). Multi-time satellite imagery is used 
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as a data source as the basis for spatial analysis by 
overlapping maps between two time basis. This 
identification process is intended to obtain a picture of 
the peri-urbanization that has occurred. The activities 
carried out in this research include: interpretation of 
digital images in the laboratory, observation and physical 
measurements in the field, and data analysis. Activities 
in the laboratory include: maps making, maps overlying, 
compiling a field observation checklist and tracing 
secondary data, compiling a questionair for informants, 
and determining area samples. 

Field activities carried out included interviews of 
several informants, especially from the bureaucracy and 
farmers. Secondary data documentation and field 
photographs were also carried out during field activities. 
Research activities were resumed in the laboratory for 
the process of field data input, data editing, statistical 
analysis, and presentation of some research information. 
To support all research activities in accordance with 
these procedures, several sets of materials and tools, 
variable measurements, procedures for determining the 
population, samples and units of analysis are needed, as 
well as data analysis procedures. 

The data used in this study are primary and 
secondary data. Primary data is data obtained from direct 
observations and/or measurements in the field or 
identified from research materials directly in the 
laboratory. Some of the primary data collected in this 
study are maps of satellite imagery interpretation, field 
observation data, and data taken from interviews with 
selected respondents. Secondary data is data obtained 
from another sources, either from existing publications 
and reliable data validity and accuracy, or data obtained 
from previous research results. Some of the secondary 
data collected in this study include thematic maps, tables 
and or graphs (especially population data), and 
publications from various agencies as well. 

The stages carried out in this research include (1) the 
pre-field stage; (2) stage of field activities; and (3) the 
post-field stage. The pre-field stage is a series of 
activities related to preparation to support the 
implementation of field activities, covering a variety of 
activities ranging from literature studies, tracing 
secondary data, preparation of research materials to be 
used in the field (list of fields and field maps), and 
sample determination. area and informants. 

Some indicators and how to measure a sustainable 
agricultural land protection program is obtained by 
comparing the area of agricultural land stipulated in the 
PERDA as sustainable agricultural land with changes in 
actual land use. This comparison is taken by using of the 
Geographical Information System. The sustainable 
indicator is determined by the percentage of the area of 
sustainable agricultural land that still remains as existing 
agricultural land. 

The data analysis framework in this study consists of 
two types, namely spatial analysis and correlation 
analysis. The spatial analysis is intended to answer the 
first objective of the study, which is the identification of 
peri-urbanization process. Correlation analysis is used to 
elaborate on the second research objective, which is to 
examine the relationship between peri-urbanization and 

the implementation of sustainable agricultural land 
protection programs. Figure 2 shows the flow of research 
activities stages. 

 

 
Fig. 2. Research Methods Flow Chart 

 
To determine the agricultural land shortening 

process, it is carried out by using a spatial approach. The 
data that has been obtained are processed using ArcGIS 
software and processed using the overlaying method of 
zoning maps for sustainable food agriculture and land 
use maps in Sleman Regency to determine the area of 
agricultural land. Then the data obtained is calculated 
using the Conversion Rate formula (V) as follows: 

                       (1) 
V = agricultural land shortening (%) 
Lt = agricultural area in year t 
Lt-1 = agricultural area before year t 
 
A negative V value indicates that existing agricultural 
land  are experiencing land conversion or depreciation. 

4. Literature Reviews  
The world's population continues to increase from 

year to year. According to the United Nations, the 
world's population has doubled in a period of 50 years 
between 1950, from 3 billion to 6 billion in 2000 [16]. 
The high total population growth of the countries in the 
world is mostly contributed by the population growth in 
developing countries. 

In the context of developing countries, the high 
population growth in urban areas is more dominant due 
to the uncontrolled rate of urbanization. Cities as centers 
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of socio-economic and cultural activities have 
experienced growth in line with population growth, both 
non-physical (social, economic, political and cultural) 
and physical growth. However, many cities that are 
experiencing growth actually have a negative impact on 
the physical and sociocultural environment in and 
around them [17]. Expectations regarding a city that can 
provide a safe, comfortable, and prosperous place for its 
residents have not been realized because the growth of 
the city, especially the growth in population and building 
density, is not as expected. 

In a global context, a new form of urban 
development is characterized by the appearance of a new 
concentration of labor and urban activities in areas 
outside the city center, as a result of the flexibility of 
production systems and technology [18], [19]. In the era 
of 1980 to 1990, from several dictionaries appeared 
several terms related to urbanization such as edge city, 
megalopolis, technoburbs, flexspace, peperoni-pizza 
cities, a city of realms, superburbia, disurb, perimeter 
cities, outer cities, technopolis, heteropolis, exopolis and 
perimetropolitan bow waves. In France, the term 
periurbanisation is used to refer to any place outside the 
city and its surroundings with a function as a place to 
live. The term rurbanisation was introduced around 1970 
which is used to be the same as periurbanisation. 

Urban area  is a term used to identify an area that has 
a large population, is based on a non-agricultural 
economy, and its land use is dominated by developed 
land [20], [21], [22]. The definition of a city or urban 
area can be viewed from various perspectives, including 
juridical-administrative, morphological (physical), 
demographic (population), population density, functional 
in organic areas, and socio-economic [23]. Although 
urban areas can be viewed from various perspectives, in 
general the boundaries of urban areas are always related 
to: (1) population (number and or population density); 
(2) spatial function (economic basis); and (3) 
morphology. 

An urban area is an area that has an atmosphere of 
modern life and life which is characterized by, among 
others: (1) Facilities and infrastructure for urban life 
(buildings, housing, transportation, communication, 
industry, recreation, etc.); and (2) specific social, 
economic, cultural, political, demographic [24] [25] [26]. 
To be categorized as an urban area, an area must meet 
certain requirements, which is called the urban threshold. 
Each country has its own urban threshold standard. For 
example, it can be stated that the urban threshold 
standard according to the SMSA (Standard of 
Metropolitan Statistic Area) in effect in the United States 
includes: (1) a minimum population of 50,000 people; 
(2) non-agricultural land use is more than 75%, (3) 
workers in the city center are more than 15% or workers 
who live in the city center are more than 25%, (4) there 
are public transportation facilities; and (5) more than 
50% of high density settlements (according to a certain 
threshold), in this case the United States uses a minimum 
population density of 1000 people per square mile [30] 
in [27]. 

In Indonesia, Law Number 18 of 1965 has been 
stipulated which regulates the boundaries of an area as a 

city or an urban area, namely an area with a population 
of more than 50,000 people [28]. Based on the hierarchy, 
there are three city hierarchies according to this Law, 
namely Kota Praja with a population of between 50,000 
and 75,000, Municipal City with a population of between 
75,000 and 100,000, and Kota Raya with a population of 
more than 100,000. In line with the high population 
growth, especially in urban areas, this limit changes. 
Based on Law Number 5 of 1974, for regions in Java, a 
minimum limit of 150,000 people is defined as cities, 
while outside Java, the minimum limit is 50,000 people 
[23]. 

There are several terms related to the definition of 
urban, including city, urban areas, and urbanity. City is a 
term to indicate a certain area associated with the 
authority of regulating territory by the city government 
[1]. An urban area is an area bounded by juridical 
administrative boundaries and is under the authority of 
the city government. Urbanity is areas that have the 
characteristics of a city, both in physical, social, 
economic and cultural terms. In Law No. 22/1999, it is 
explained that what is meant by urban areas is an area 
that has non-agricultural main activities, with the 
arrangement of the functions of the area as a place for 
urban settlements, centralization and distribution of 
government services, social services, and economic 
activities. 

Conceptually, urban areas are easy to define, but in 
practice the delineation of urban boundaries is not easy 
to do. To limit urban areas, especially from a 
morphological (physical) point of view, a clear definition 
of urban land is required. Urban land can generally be 
divided into functional and physical definitions. Urban 
functionally related to industrial activities, settlements, 
trade, services, and so on. Physically associated with 
high population density and land cover (land use), which 
is characterized by built-up lands. 

Some experts have described quantitatively to limit 
urban land use, one of which is Pryor. The concept put 
forward is based on the percentage of urban land use, the 
percentage of rural land use and the percentage of 
distance from the main urban land to the main rural land 
which are members of the rural-urban land use triangle. 
Urban areas are characterized by residential land, 
commercial land, and industrial land with a higher 
density than the average density for rural areas. Rural 
areas are characterized by a lower population density, a 
higher proportion of vacant land and agricultural land, as 
well as changes in land use and non-dynamic daily 
population mobility to urban areas [2]. 

Pryor made a model based on a gradual 
transformation from city to village or vice versa village 
to city, where the farther away from the real urban area, 
the more blurred the urban appearance and the clearer 
the distant decay principle. Morphologically, the closer 
to the urban area, the dominance of urban land use forms 
is getting bigger. There are 4 gradual zones from urban 
to rural areas, namely: 

(1) Urban areas 
(2) Suburban areas 
(3) Rural areas 
(4) Rural areas 
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Based on the Pryor model, suburban areas are areas 
located between urban built-up land and areas with a 
maximum urban land use area of 50%, and vice versa are 
rural areas. 

One of the interesting phenomena of peri urban urban 
areas in Asia is the existence of commuters. Commuters 
in developing countries are low-income people who are 
trying to find additional income in cities. Over time, it 
turns out that in this peri-urban area pockets of very 
good quality and luxurious settlements appear, so that 
the activities of moving from the suburbs are also carried 
out by the upper class, although there are not many of 
them. 
 

5. Results and Discussion 

Two important findings in this study are (1) 
periurbanization process that occurred in DIY; and (2) 
the relationship between the implementation of regional 
regulations for the protection of perpetual agricultural 
land and the periurbanization process. The discussion 
about the findings of this study focuses on that two 
issues. 

5.1 Periurbanization Process 

This research was conducted in Sleman Regency, 
DIY. Sleman Regency is an area that has the largest 
fertile agricultural land and at the same time has 
experienced intensive land conversion. Figure 3 shows 
an administrative boundary of Sleman Regency. 

 

 
Fig. 3 Administrative Map of Sleman Regency 

 
The conversion of fertile agricultural land to built up 

land mainly occurs in areas adjacent to the city of 
Yogyakarta. This process is known as periurbanization. 
The positive impact of the periurbanization process is an 
increase in economic growth, and this has happened in 
Sleman Regency. Figure 4 is a graph of the economic 
growth rate for 5 years. 

 
Fig. 4 Economic Growth Rate of Sleman Regency 

 
Based on the graph, it can be seen that the rate of 
economic growth in Sleman Regency is always 
increasing, and this is due to the conversion of 
agricultural land to developed land. 

Referring to BPS data for 2020, the area of 
agricultural land always tends to decline, on the other 
hand, developed land always tends to increase. Table 1 
shows the changes in land area for each land use. 

Table 1. Landuse Change in Sleman Regency (Ha) 

No Landuse 2014 2015 2016 2017 2018 

1 Housing 18,591 18,627 18,756 18,786 18,823 

2 Ricefield 24,719 24,628 24,577 24,550 24,517 

3 Dry Field 3,924 3,922 3,922 3,922 3,918 

4 Forest 53 53 53 53 53 

5 Bare land 1,264 1,264 1,264 1,264 1,264 

6 Others 8,932 8,989 8,911 8,908 8,908 

 Total 57,483 
Source: BPS Sleman, 2020 [29] 
  

Most of the conversion of agricultural land to 
developed land occurs on fertile land. Thus, it can be 
stated that periurbanization has a positive impact on the 
urban economy, but has a negative impact on 
agricultural production. To anticipate the worsening 
impact of periurbanization on agricultural production, 
the government has enacted a regional regulation on 
perpetual agricultural land. The hope is that food 
security will not be threatened by the uncontrolled 
periurbanization process. 

The regional regulation has stipulated that protected 
lands do not change their function. The procedure is that 
the government will not issue title certificates if the 
agricultural land which is designated as perpetual rice 
field is converted into developed land. Figure 5 shows 
the distribution of paddy fields designated as perennial 
agricultural land in Sleman Regency. 
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 Sustainable Agricultural Land Distribution 

 

5.2 Relationship between periurbanization and 
agriculture land protection  

Since the Yogyakarta Special Region and Sleman 
regencies enacted regional regulations on perpetual 
agricultural land, the rate of periurbanization has 
decreased. In Figure 5, it can be seen that since 2013, the 
rate of conversion of agricultural land has decreased. 
This is the impact of the implementation of the Perpetual 
Paddy Field Regional Regulation.  
 

 
. Trends of Land Conversion in Sleman 

Along with the times and population growth, land 
conversion is mostly done to meet human needs. Change 
in land use or land use change or commonly referred to 
as land conversion is a change in the function of part or 
all of the land area from its original function to another 
function one time to the next 

Land conversion is the process of changing the use of 
part or all of the land from its original function to other 
functions. The agricultural land that decreased causes a 
decreasing of agricultural production. The conversion of 
paddy fields is the most intensive land use change for 
conversion to settlement as a result of population 
growth. Agricultural land conversion generally occurs in 
two stages, namely the land owner relinquishing his 
rights to non-farmers, then followed by the new owner 
using the agricultural land for non-agricultural activities. 

Land conversion tends to be in line with population 
growth. The rate of population growth will indirectly 
affect the conversion of agricultural land to developed 
land and settlements. The high rate of population growth 
will be directly proportional to the growth rate of 
settlements. The factors that directly affect land 
conversion are the growth of infrastructure development 
including transportation facilities, land growth for 
industry, and growth of residential facilities, while 
indirectly influenced by population, economic structure, 
urbanization, and consistency in the implementation of 
the spatial plan. 

The increase in population results in increased 
population pressure on land and an impact on land use 
changes. Changes in land use in general can occur 
because of the need to meet the needs of an increasing 
population and increasing demands for a decent quality 
of life. There are three important factors that cause 
agricultural land conversion, namely: 1) external factors 
which are the main factors caused by the dynamics of 
urban development, demography and economy; 2) 
internal factors, namely factors arising from farmers and 
agricultural land owners due to the crisis in their socio-
economic conditions; 3) the policy factor, namely the 
regulatory aspect that regulates everything concerning 
agricultural land that has been determined by the central 
and regional governments. 

Land conversion from agriculture to non-agriculture 
can have a negative impact on agriculture, either directly 
or indirectly. The direct impact is a decrease in 
agricultural production capacity and an increase in food 
problems, while the indirect impacts include damage to 
the irrigation system in agricultural production areas due 
to built-up land, loss of investment that has been 
invested in building reservoirs, irrigation networks, and 
printing rice fields. In addition, land conversion also has 
a negative impact on social activities, such as loss of 
livelihoods as farmers, reduced job opportunities and 
income opportunities for farming and all economic 
activities that intersect with farming. The impact of land 
conversion will be permanent because most of the 
converted land has never been returned to agricultural 
land. 

Sustainable agriculture is the management of 
resources to meet basic human needs for clothing, food 
and signage while maintaining the quality of the natural 
environment itself and preserving it. To create 
sustainability, an appropriate policy is needed. Policy is 
an effort or action that is strategic in the long term and 
comprehensive to achieve the desired goals. The central 
and local governments have made several policies for 
land control and protection. However, at the present time 
we still encounter a lot of land that is still being 
converted. 

6. Conclusions 
1. Periurbanization rate in DIY, especially in Sleman 

Regency, tent to be very high before year 2013, and 
declining since year 2013. 

Land Conversion of Rice Fields (Hectares) 
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Fig. 6



 

2. Regulation of  sustainable agricultural land 
protection program (PERDA) affected to reducing  
peri-urbanization process. 
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