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Abstract: A good spatial planning can be generated through an understanding over land cover 

change issues and a credential community management; meanwhile a good waste management can 

be generated through an understanding of impact from the waste over these communities. These two 

aspects are able to prevent the direct and indirect negative effects including land conflicts.  By 

expanding the involvement from stakeholders with aim lead to to more inclusive village spatial 

planning and waste management and by participation from all community components for taking 

active contribution in these activities. To let community get involved in spatial planning and waste 

management will provide better quality of acceptance of the result from these spatial planning and 

waste management. In particular, these activities promote rural areas (under clear definition from 

Spatial Planning Law No.26, 2007) as the answer to community anxiety over land expansion and 

waste pollutions of liquid, solid and gas, while in the meantime also ensure the rural communities 

convenience and their welfare will not neglected from their natural resources.    
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1. INTRODUCTION 

 

From administrative structure, Gading is a village located in Bululawang district of 

Malang Regency and bordered by several neighboring villages; in the north by Lumbangsari 

village of Bululawang Regency; in the west by Sukonolo village of Bululawang Subdistrict, 

in the south by Putuk Rejo village of Sukonolo, Gondanglegi Subdistrict; and in the east by 

Krebet village of Bululawang Subdistrict.    

Description of the condition and geological characteristics of the area are as follow; 

Gading village streches to 475,904 Ha which divided into several allotments categorized as 

public facilities, settlements, agriculture, plantations, economic activities, etc. While area 

sizes divided to serve three purposes: 46,350 Ha for settlements, 267,024 Ha for agriculture, 

and 160 Ha for plantation. Gading village area in general has black soil land as its geological 

charateristic which is very suitable as agriculture and plantation land. By percentage, the 

mapping of Gading village fertility soil are: 206,472 hectares in very fertile condition, 

29,553 hectares in fertile condition, 21 hectares in moderate condition and 11 hectares in 

unfertile condition.   

Why is spatial planning and participatory waste management chosen for this village? 

Gading village has several obstacles at present. Among others, the first is plantation products 

can not be marketed in maximum selling, second reason is this village does not have its own 

market which make difficulties when marketing their plantation products, and third reason is 

factory waste existing in this village which polluted and disturbing community activities. 

With calculated and participatory spatial planning and waste management it is expected that 

as a rural development, the Gading village can produce agriculture and plantation products 

that able to prevent direct and indirect negative effects which includes social problems and 

prevent market sentiment that able to hamper trading activities and protecting this village to 

be comfortable as a result of the waste management.  
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II. LITERATURE REVIEW 

 

A. Regional Planning Theory   

2.1. Planning Participation Theory  

According to Bornby in Adnin (2015) defines community participation as an action to 

"take part" i.e activities with the intention of obtaining benefits. Participation is related to the 

concept of relations and division of power between one actor and another in the decision 

making process. There are 8 levels of participation according to Arnstein (1969), namely: 

Manipulation, Therapy, Informing, Consultation, Placation, Partnership, Delegated Power, 

and Citizen Control. Whereas Anshari (2017) said that participation is the participation, take 

part or direct involvement of the community both as individuals, social groups and 

organizations, where the principle of community participation is to play an active role in the 

process stages of the program and its supervision starting from socialization, planning, 

implementation of work and preservation of activities by giving contribution in the form of 

energy, thoughts or material. 

Align with above definition, Arie in Anshar (2017) defines participation as a process 

when citizens, whether as individuals, social groups or organizations, take part in 

participating in the process of planning, implementing, and monitoring policy policies that 

directly affect their lives. Furthermore Ari stated in Anshar (2017) there are three reasons 

why community participation has a very important nature; (a). Community participation is a 

tool to obtain information about the conditions, needs and attitudes or desires of the 

community and without the presence or without community participation, development 

programs and projects will fail; (b). Communities will trust the project or development 

program better when they feel involved in the preparation and planning process, because 

they will know the intricacy of the project and posses a sense of ownership of the project; 

(c). One factor that encourages public participation in many countries is perception of their 

democratic right to be involved in the development of their own communities. 

The growth and development of community participation is often hampered the 

misleading perceptions by assessing community as "backward minded or hard to advance". 

Difficulties in the growth and development of community participation are also caused by 

interference from the authorities or the government. The following are various typologies of 

community participation, namely: (1). Passive/manipulative participation; (2). Informative 

participation; (3). Consultative participation; (4). Intensive participation; (5). Functional 

participation; (6). Interactive participation; and (7). Self mobilization. 

 Community participation in planning is basically a form of active and voluntary 

community involvement and participation from internal and external self in the whole 

process of the planning activities. Community participation in planning is not community 

mobilization, but it is a collaboration between the community with the planners and the 

government with other parties in planning, implementing and financing the project or 

development. 

 In the participatory approach, community participation is not only limited in the sense 

of physical participation but also an involvement that allows them to carry out an assessment 

of the potentials and problems within their own environment, then determine the required 

activities. This community involvement is a type of involvement that leads to their ability 

growth to have better empowerment in dealing with life challenges without having to depend 

on others. When the community is strong, the role of outsiders is reduced. That is why the 

participation approach is also called the community empowerment approach. To achieve a 

successful planning, it requires community participation in its planning activities. A planning 

can be carried out solely and continuously but the results will be very different when it is 

supported by community participation. Their participation in planning must be considered as 

one important part of planning itself.  



 

The most ideal stage of community participation is the stage where in addition to being 

able to choose and determine with their own ability to all forms of activities that are 

appropriate and determine what is best for their welfare, they are also able to exercise control 

over its implementation. At this ideal stage, activities are planned, carried out and assessed 

with the community  and to get good participation, an appropriate approach and method of 

participation to the character of the community is needed. 

The goal of a participatory approach is a social change, where the community is able to 

determine the best for themselves. The community gives all their abilities whether physical, 

thoughts and possessions for the need to strengthen and develop their capacities (capacity 

building). Thus, participatory approaches are part of strengthening civil society. 

 

2.2. A Village Spatial Structure  

When given close attention about land utilization in rural areas, these areas always 

used for social activities of the community such as their residences, religious places, schools, 

and gathering places. This shows the characteristic pattern of village community activities 

where rural people tend to have gathering interest thus it is rarely find a solitude living place 

that located in the middle of a plantation or rice farm. 

Economic activities are usually held in the outerpart of their villages as in the rice farm 

or plantation. If there is plantation that integrated with the settlement, it only exist in certain 

areas. Futhermore, the settlement format between one village to another has certain 

differences where these occur due to different geographic factors. According to Bintaro 

(1983) a basic principle of rural settlements are characterized by a centered, linear, scattered 

and surrounding certain facilities. 

1. Centralized Rural Form 

Centralized rural form is found in mountainous regions. This rural form is dispersed 

solely (agglomerated rural settlement) and inhabited by residents who come from one 

descendant or in other words are one family or relatives. The number of houses are generally 

less than 40 houses. 

2. Linear Rural Form 

Linear rural form is mostly found in coastal areas, highways and along riverbank. These 

rural forms are extending along the highway, river channel or coastline. This pattern is used 

by the community aimed to get close with the transportation infrastructure (roads and rivers) 

or to approach the workplace location, like those whose job are fishermen on the coastline.  

3. Scattered Rural Form 

In Indonesia, scattered rural form is hard to find because this type of village is only 

found in European countries, the United States, Canada, and Australia. Scattered rural form 

tends to be isolated (disseminated rural settlements). In usual,  such villages are only farm 

steads or remote farmhouses but have a complete machine tool sheds, grain mills, barns, 

cattle pens, and farmer houses.  

4. Facilities Surrounding Rural Form  

This form of rural life is generally found in lowland areas where there are existed public 

facilities which used by local residents to meet their daily necessities.  

 

 

 

 

 

 

 

 



B. Waste Management Theory 

2.1. Waste 

a. Definition of Waste 

According to Kristanto (2013) Waste is residual disposal that arises due to activities 

at certain times and places that do not have economic value and its existence is not wanted 

by the environment. Meanwhile according to Indonesia Government Regulation No. 18 of 

1999, waste is the residue of a business and/or activity. Residue of an activity can be 

interpreted as the leftover of production process, which among others, resulted from 

households, hospitals, industry, mining and other activities. Waluyo (2010) further explains 

that waste is the residue resulting from activities and businesses that have negative effects on 

the environment which contain toxic and dangerous substances caused by their nature or 

their concentration. 

 

b. Classification of Waste 

There are three classifications of waste  which will be explained as follow; 

a. Liquid waste, i.e. waste that have volatile or movable characteristic, can dissolve in 

water and has a liquid form. For example: water produced as waste of industrial 

production. 

b. Solid Waste, i.e. waste that cannot be moved and has solid form. For example: pulp 

produced by industry. 

c. Gas waste, which is waste that is always moving and can be seen in the form of smoke 

and tangible gas which spread through the air. For example: gas produced from sugar 

factory industry, fertilizer industry and cement. (Setiawan, 2015) 

 

2.2. Liquid Waste Management  

According to Said (2002) one alternative of liquid waste treatment is the conventional 

activated sludge process method where in general this process starts from the initial settling 

basin, followed by aeration basin and final settling basin, then chlorination basin to kill 

pathogenic bacteria. Said (2002) elucidates futher of the treatment: wastewater is stored in a 

wastewater container. This reservoir serves as a wastewater debit regulator and is equipped 

with a coarse filter to separate the large impurities. Then, the wastewater in the reservoir is 

pumped to the initial settling tank. The initial settling basin serves to reduce suspended solids 

by around 30-40%, and BOD by around 25%. Runoff water from the initial settling basin is 

channeled into the aeration tank by gravity. In this aeration tub, waste water is blown with 

air so that the microorganisms that are present will decompose the organic substances 

present in the wastewater. While the energy obtained from the breakdown of organic 

substances will be used by microorganisms for their the growth process.Thus, a large 

quantities of biomass will grow and develop in this aeration tank, and these biomass or 

microorganism are going to decompose pollutant compounds that present in wastewater. 

From the aeration tank, water flows into the final settling basin. In this tank, activated sludge 

containing microorganisms is deposited and pumped back to the inlet part of the aeration 

tank by a mud circulation pump. Overflow water from the final settling basin is channeled 

into the chlorinated tank. In this chlorine contactor tank the wastewater is contacted with 

chlorine compounds to kill pathogenic microorganisms. Whereas processed water, which is 

water that comes out after the chlorination process can be directly discharged into rivers or 

public channels. With this process, wastewater with a BOD concentration of 250-300 mg/l 

can be reduced into 20-30 mg/l. The scheme of wastewater treatment process with 

conventional activated sludge system can be seen in the following diagram: 



 

Figure 1.  Diagram of the conventional activated sludge wastewater treatment process 

                Source : Said (2002). 

 

The second alternative is Aeration Pond Method by utilizing microorganisms 

activities to reduce the content of organic matter. Although in general high organic matter 

waste is recommended being managed by aerobic treatment, its operation has a higher 

difficulties (Montalco et al., 2010) whereas Aeration ponds are having advantages of  easier 

to monitor, operate and maintain. Aside from it, its operational consider to have affordable 

cost. The existence of a surface aerator not only functions as a stirring force but also 

provides additional dissolved oxygen so as to prevent the growth of algae in the system 

(Reynold, 1982).  

Processing with aeration ponds is a combination of Activated Sludge Pond and 

Stabilization Pond Systems. Aeration ponds have a BOD removal efficiency of greater than 

90% with a fairly long retention time of 2 days to 6 days. A retention time of less than 2 days 

is not recommended because it is too short to allow good flocculent formation. Solids 

concentrations can reach 200-500 mg / l (Reynold, 1982). However, according to Randall 

(1980) the design criteria for aeration pond detention times are 1-6 days. The smaller 

detention time also means reducing the reactor volume. The performance of aeration ponds 

is influenced by its hydraulic flow, aerator placement and baffles (Pougatch et al., 2007). 

The baffle not only increases stirring, but also prolongs its hydraulic flow, thereby increasing 

contact time between wastewater and microorganisms. 

Inside a biological reactor there is biomass which composed from total combination 

of all life of microorganisms in the process: bacteria, protozoa, and algae. Bacteria are the 

main agents of biological processing (Mara, 1978) and overall bacteria have the 

characteristics and minimum growth conditions needed in their role to integrate organic 

content in waste (Adeoye, 2009). 

 

1. The Solid Waste Treatment of Sugarcane Bagasse and Blotong (Sugar Factory Waste)  

Sugarcane bagasse is a solid waste from a sugar mill factory produced bout 32 % of the 

grounded sugarcane. Sugarcane bagasse also called as the side product that mostly used 

directly by the sugar factory itself as steam boiler fuel acts as a substitution of diesel fuel 

(Asih, 2017). According to Sutrisno (2009); Santoso (2009); and Hutasoit (1994) the amount 

of reused sugarcane bagasse as boiler fuel is around 10.2 million tons per year (97.4% of 

pulp production). The rest (about 0.3 million tons per year) is spread out on the factory land 

which resulted the air pollution, unpleasant views and awful odors around the sugar factory. 

In addition, Firmansyah (2012) said that the utilization of sugarcane bagasse taken from 

PTPN IX PG Rendeng Kudus can also be used as a substitute for making paving blocks. 

Blotong is the result of the deposition of dirty sap that is filtered in a rotary vacuum 

filter. Blotong is a solid sugar factory waste like black sandy soil with water content and 

unpleasant odor when this waste still wet. When it does not dry out pretty fast then a foul 

odor will emerge. Blotong still contains a lot of organic material, minerals, crude fiber, crude 

protein, and sugar which are still absorbed in those impurities (Purwaningsih, 2011). 

According to Pakpahan, et.al. (2015) Blotong can be used as a substitute for cement in the 



production of concrete blocks which has a very significant effect on the compressive strength 

and water absorption capacity of the concrete block. Whereas Sutrisno (2009); Santoso 

(2009); and Simoen (1993) said that the Blotong waste was mostly taken by farmers to be 

used as fertilizer while others were dumped in open fields and cause air pollution, unpleasant 

views and foul odors around the land. 

 

2. Gas Waste Treatment  

According to Saputra (2015), there are two ways to overcome the waste gas from the 

sugar factory boiler chimney, namely: (1). Using a separator, where one of the chimney  

works with the principle of settling with gravity. Tool that work with this principle is 

utilizing the difference between gravity forces and the speed that experienced by particles. 

This equipment will work well for particles with a size larger than 40 microns and does not 

used as a final level of dust separator. In more advanced industries there are applied several 

equipments that able to separate dust and gas simultaneously. These tools utilize the physical 

properties of dust as well as the properties of gases which dissolve in liquids. A common 

method that can be used for simultaneous separation is Irrigated Cyclone Scrubber; (2). One 

separator that can also be used is a spark tower. The working principle of a spark tower is 

contacting a low-speed gas flow with high-pressure water flow in the form of granules. This 

tool is a relatively simple tool with moderate removal capabilities. Spark tower can reduce 

dust content with a diameter size of 10-20 microns and also the water-soluble gas content. 

 

III. RESEARCH METHODS 

 

Spatial planning and the waste management from the Krebet sugar factory in 

Gading village, Bululawang, Malang Regency is a participatory method called Rapid Rural 

Appraisal (RRA). RRA is a rapid assessment method applied to see the Gading village 

situation. RRA activities are type of methods that mostly carried out by researchers with less 

involvement from the village community. It is used to collect accurate information during 

limited time when decision making about spatial planning and waste management must be 

immediately taken. 

The basic principle of RRA method is an intensive learning process for 

understanding rural conditions that carried out repeatedly and quickly. Communication and 

cooperation between the village community, its officials and researchers are very important 

in the framework of understanding problems in rural areas. According to Beebe James 

(1995), the RRA method presents accelerated observations made by two or more researchers 

where usually come with different academic backgrounds. This method aims to produce 

qualitative research for decision makers. 

The RRAS method has three basic concepts of: (a). System Perspective; (b). Data 

triangulation; and (c). Iterative Data Analysis. This study combines several techniques 

ranging from: (a). Review of Secondary Data which includes a brief observation to field and 

map area; (b). Direct field observations; (c). An Interview with community leaders and 

village officials; and d). Mapping and sketching graphics.  

 

3.1. The Advantage of Rapid Rural Appraisal Method  

a. Fast in time and low in cost with unbiased results. 

b. Able to administer the policy makers who need to make immediate decision about some 

matters and those who need latest information before the decision is taken. 

c. Able to monitor and evaluate village development programs. 

d. Able to identify and diagnose problems or issues both in the field of research also during 

planning phase. 



e. Able to assist in solving social and economic constraints. 

f. Able to understand a problem through interdisciplinary perspectives. 

 

IV. RESULT AND DISCUSSION  

4.1. The Village Area Divisions  

Area of Gading village is divided into four (4) Rukun Warga (Hamlets) and seventeen 

(17) Rukun Tetangga (Neighborhoods) where these union is incorporated into four (4) sub 

villages: Sawunggaling, Diponegoro, Wachid Hasyim, and Gading Selatan, each of these 

areas is led by The Head of village. His or her position becomes very strategic because many 

village tasks are delegated to this apparatus.  

 

4.2. The Economic State of Gading Village  

Majority of Gading village economy is earning from agriculture and trade activities 

while the rest of it are obtained from other occupations.  

 

4.3. The Condition of Village Government  

The existence of the Rukun Tetangga (Neighborhoods) as part of the territory unit of 

Gading village administration has a very significant function to community service of 

Gading village residents especially related to its relationship with the upper government 

level. From this neighborhood union, a Padukuhan or Rukun Warga (Hamlets) was formed.  

 

4.4. The Structure of Government Organization 

As a village, the leadership structure of Gading village is obviously cannot be 

separated from the administrative structure of the government at the upper level. The formal 

structure can be seen in the following chart: 

 

 

Figure 2. The Organizational Structure and Governance of Gading Village 



 

4.5.  The Existing Condition of Research Location  

1. The Existing Path  

 

 

 

The aerial picture displayed above is the boundary of Gading village which is located 

in the Bululawang sub-district, Malang Regency. It is bordered by the neighboring villages: 

(1). North side border by Lumbangsari village, Bululawang sub-district; (2). East side border 

by Sukonolo village, Gondanglegi sub-district; (3). South side border by Putuk Rejo village, 

Bululawang sub-district; and (4) West side border by Krebet village, Bululawang sub-

district. Total area of Gading village is 475,904 hectares. Land area is divided into several 

designations, which can be classified as public facilities, settlements, agriculture, plantations, 

and economic activities. The area of land designated for settlement is 46,350 Ha, which is 

inhabited by ± 4,498 people, area of land for agriculture is 267,024 Ha, and the area of land 

for plantations is 160 Ha. 

 

2. The Settlement Area 

 

 

 

 

 

 

 

 

 

 

 

 

 
The settlement area is divided into three subvillages:  

 Northern Gading Subvillage   

 Southern Gading Subvillage  

 Eastern Gading Subvillage  

 

 

Central Government of Gading village is located in Northen Gading Subvillage.  

Figure 3. Pictures of  area boundaries of Gading Village  

Figure 4. Pictures of Gading Village Settlement Areas 



 

3. Rice field and Plantation Areas  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Rice fields and plantations in Gading village are found in the entire subvillages where 

some types of plants produced from these regions are rice, corn, sugar cane, cassava, etc. 

 

4.6. Research Findings  

The result analysis conducted with Rapid Rural Appraisal method applied in Gading 

Village has found two primary problems which expected by community members and 

village officials to be resolved, namely; (1). A marketplace problem for engaging marketing 

activities of  buying and selling agricultural products; (2). waste problem that produced by 

sugar factories in form of liquid, solid or gas waste. 

 

4.7. The Market Setting of Gading Village  

According to the first problem as explained above and also taken from discussion 

results with community and official of Gading village, then market position will be 

established in western end of the village area, under consideration of the most strategic 

location in terms of transportation coverage and its close range to the village settlement (see 

the market setting position referred in the picture below) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Approved alternative market 

position based on the discussion 

results between villagers, village 

officials, and the researchers. 

 

 

Rejected alternative market 

position by most of villagers and 

village officials. 

 

Figure 5. Pictures of Rice Fields and Plantation Areas 

Figure 6. Picture of Market Setting Proposal 



 

Liquid waste released by the Krebet 

Sugar Factory  is channeled into the 

river through the settlement of Gading 

villagers. 

 

 

Solid waste in the form of bagasse 

released by the Krebet Sugar Factory 

which later will be processed and 

utilized into other materials, however, 

Krebet factory is overwhelmed due to 

the large amount of the waste and 

eventually becomes a problem for the 

Gading Villagers. 

 

 

The waste gas released by the Krebet 

Sugar Factory according to 

information from the Gading villagers 

is hazardous to human respiratory 

system. 

 

4.8. The Waste from Krebet Sugar Factory  

Krebet sugar factory was established in 1906 by The Dutch East Indies government 

and then was bought by Oei Tong Ham Concern (OTHC), which oftenly referred as the first 

Indonesian tycoon. The Bululawang Krebet Sugar Factory operates once a year in the period 

from June to December. Waste generated by this plant is taking form in liquid waste, solid 

waste, and gas waste. 

Distance from the Krebet Sugar Factory from Gading Village is about 2 km, however 

disposal of liquid waste is channeled through a waste channel that has been made separately 

then goes to a large river in the village of Gading. According to information from the 

villagers and village officials, this waste emits a very strong odor and spreads to village 

settlements. (see picture of the Krebet Sugar Factory liquid waste disposal). 

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Pictures of three types of waste produced in Krebet Sugar Factory  



Bovenlight 

4.9. The Mutual Solution Based on Discussion Results and Comparative Theory.  

 

1. The Solution for Liquid Waste  

Most of the liquid waste contains dangerous compounds such as nitrates, phosporous 

and acids. This is certainly very dangerous when these waste are thrown into the 

environment without good waste treatment because it will have a detrimental effect to the 

surrounding community. Therefore, it needs a better management for adequate waste 

treatment. The results of the discussion obtained through the Rapid Rural Appraisal method 

will be passed on or suggested to the factory management. There are several options of 

wastewater treatment systems to be chosen, namely: (1). Activated sludge system; (2). 

Trickling filter system; (3). RBC system; (4). SBR system; (5). Oxidation pond system; (6). 

UASB system; and (7). Septic Tank system.  

 2. The Solution for Solid Waste  

The results of the discussion obtained through the Rapid Rural Appraisal method are 

passed on or suggested to the factory management, to distribute solid waste in the form of 

bagasse or blotong immediately for preventing bagasse accomulation around the factory 

which resulted a very strong or foul odour. 

3. The Solution for Gas Waste 

 The results of the discussion obtained through the Rapid Rural Appraisal method are 

suggested as follow: (1). Every house must use shutters that can be opened and closed; (2). 

Every house must not use an open roster because air pollution will still able to enter the 

house; (3). Providing a barrier in the  residents' homes by planting dense leafy trees in their 

neighborhood and also along the main road of Southern Gading area by mutual cooperations 

between villagers and government. 

The example of shutters and boven light windows are recommended below:  

  
 

The example of vegetation is recommended below:  

 
 

 

 

 

 

 

 

 

 

 

 

Figure 8. Pictures of shutter and boven light recommedation 

Figure 9. Picture of Fellicium Decipiens tree 



5. CONCLUTIONS  
 

The results of this study can be summarized into two conclusions. The first conclusion 

is creating a village market setting that close to residential areas. The second conclusion is 

several stages to reach completion of waste management in the Krebet Sugar Factory are: 

(1). Liquid waste treatment with alternative systems that have been proposed; (2). Solid 

waste treatment for bagasse and blotong. Sugarcane bagasse can be used as a medium for 

growing mushrooms, paper industry materials and brick fuel. While blotong can be used as 

brick making material and made into compost; (3). Waste gas treatment. It can be avoided by 

planting dense leafy protective trees both in the residents' yard and along the main road of 

Southern Gading area. In addition, for each house in Gading village must have 

windows/shutters and bovenlights that can be opened and closed. 
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