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Abstract  Construction buildings and infrastructure must have an impact on the environment. The global warming issue is 

a trending topic discussed at the end of this decade. The development of construction is increasingly massive ay Yogyakarta 

City. Yogyakarta City has an area of 32,5 km² or approximately 1,02% of the Special Region of Yogyakarta area. Trademark 

as tourism city that stick of Yogyakarta city make 24,96% economic activities are focused on trading, hotel and restaurant. 

Green building concept is designed with environmental aspects in mind so that the construction impact is minimal and in line 

with energy saving objectives. This research’s aim is evaluating green building implementation on the buildings at 

Yogyakarta City. The expected output from this research is a number of evaluation from the existing buildings. This 

evaluation used the Greenship Rating Tools assessment criteria by adjusting the evaluation results of the application of Green 

Building in Yogyakarta City. There are six aspect that used to evaluate such as, appropriate site development, energy 

efficiency and conservation, water conservation, material resource and cycle, indoor health and comfort, also building and 

environment management. Each of the aspect is used to evaluate 140 building at 14 districts at Yogyakarta City. There are 

about 2,365 building construction units and 2,773 hotel units in the 14 districts, this research take 140 buildings as sample. 

The evaluation of green building implementation is using Standard of Greenship Existing Building Version 1.0 created by 

Green Building Council Indonesia. There are 117 points as total of the evaluation but from the evaluation, Yogyakarta City 

reach 50-75% in evaluation. Several aspect that can’t be optimized such as Energy Efficiency and Conservation aspect and 

Building Environmental Management aspect. The evaluation result can be used to suggest a policy to construct new building 

in Yogyakarta City. 
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1. Introduction 

The construction process often neglects environmental 

balance. The United Nations report on a publication entitled 

"Buildings and Climate Change" states that 30% -40% of 

energy is used for buildings. The construction sector also 

contributes to producing carbon emissions more than 40%, 

using a large amount of natural materials, contributing waste, 

and reducing water catchment areas and green areas (Sucipto, 

2017). The development of the city of Yogyakarta is also  

due to the increasingly massive construction developments. 

Yogyakarta City has an area of 32.5 km² or approximately 

1.02% of the area of the Special Region of Yogyakarta. The 

Tourism City Trademark attached to the City of Yogyakarta 

makes 24.96% of economic activity focused on trade, hotels 

and restaurants. When viewed on hotel booking applications, 
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the number of hotels in Yogyakarta is 2,773 units, the 

majority of which are located in Yogyakarta City. Based on 

this data, it can be imagined how much carbon emissions are 

produced in these buildings. 

In order to support environmental sustainability and 

development sustainability in the city of Yogyakarta, it is 

time for the city government to implement policies related  

to building construction in Yogyakarta. During this time, 

building construction has only been regulated in the 

ownership policy of Land and Building Tax (PBB) and 

Certificate of Acceptability of Function (SLF). The concept 

of Green Buildings (Green Buildings) is designed with 

environmental aspects in mind so that the construction 

impact is minimal and in line with energy saving objectives. 

Indonesia already has a special institution that handles this, 

namely the Green Building Council Indonesia (GBCI). One 

of the programs is a green building certification activity in 

Indonesia based on an rating scale system called Greenship. 

According to the World Green Building Council, A ‘green’ 

building is a building that, in its design, construction or 

operation, reduces or eliminates negative impacts, and can 
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create positive impacts, on our climate and natural 

environment. Green buildings preserve precious natural 

resources and improve our quality of life. 

Indonesia as members of World Green Building Council, 

they convene businesses and governments to collectively 

drive environmental, economic and social impact within the 

built environment on a national, regional and global scale. 

The membership levels for World Green Building Councils 

is Established,in Asia-Pacific region. 

The Indonesian government encourages commercial 

building owners to use eco-friendly, energy saving buildings 

to support the Green Building program. Several strategies 

that can be pursued to succeed in implementing Green 

Building are five stages of Go Green (Armstrong, 2008) 

including: 

1.  Reducing the consumption of resources (energy and 

water) 

2.  Reducing waste and making recycling efforts 

3.  Building materials (eliminating hazardous materials, 

choosing environmentally friendly materials, using 

materials that do not cause holes in the ozone) 

4.  Environment inside the building (air quality, room 

temperature, maintenance of air conditioning and air 

ducts) 

5.  Concern for occupants / building users 

(communication between owners and occupants / 

building users). This communication is very important 

as an effort to reduce negative environmental impacts. 

The Green Building Council Indonesia (GBCI) is        

a non-government and non-profit organization that is 

committed to educating the public for the implementation   

of sustainable building. The assessment tool Greenship has 

the characteristics of each country to accommodate local 

interests. There are 6 (six) aspects assessed using Greenship 

(GBCI, 2017): 

1. Appropriate Site Development, 

2. Energy Efficiency and Conservation, 

3. Water Conservation, 

4. Sources and Material Cycle, 

5. Air Quality and Air Comfort, 

6. Building and Environment Management. 

The greenship method building assessment guide is 

divided based on its application which includes, 

Neighborhood, Homes, New Buildings, Existing Buildings 

and Interior Space with different assessment criteria. This 

assessment system really helps a city in its efforts to 

implement the concept of green building to support saving 

the environment. This research was conducted to evaluate the 

suitability of the existing building conditions based on the 

principles of environmental sustainability in the city of 

Yogyakarta. The evaluation results are expected to become  

a reference for the management of the Yogyakarta City 

development plan to make it greener and more organized. 

2. Research Method 

The research method that will be used at this stage is   

the evaluative method. The evaluative method is used to 

evaluate the criteria for existing buildings in the city of 

Yogyakarta. The research tool used is the rating tools that 

exist in the Greenship criteria for existing building. The 

criteria reviewed include: 

 

 

Figure 1.  Percentage of District Area in Yogyakarta City 
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Table 1.  Appropriate Site Development 

Kode Rating Max Point Bonus Sub Total Percentage 

ASD P1 Site Management Policy     

ASD P2 Motor Vehicle Reduction Policy     

ASD 1 Community Accessibility 3    

ASD 2 Motor Vehicle Reduction 2    

ASD 3 Site Landscaping 3    

ASD 4 Heat Island Effect 2    

ASD 5 Storm Water Management 2    

ASD 6 Site Management 2    

ASD 7 Building Neighbourhood 2    

  16  16 13,68% 

Table 2.  Energy Efficiency and Conservation 

Kode Rating Max Point Bonus Sub Total Percentage 

EEC P1 Policy Energy Management Plan     

EEC P2 Minimum Building Energy Performance     

EEC 1 Optimized Efficiency Building Energy Performance  16    

EEC 2 Testing, Re-commissioning or Retro-commissioning  2    

EEC 3 System Energy Performance  12    

EEC 4 Energy Monitoring Control 3    

EEC 5 Operation and Maintenance 3    

EEC 6 On Site Renewable Energy  5B   

EEC 7 Less Energy Emission  3B   

  36  36 30,77% 

Table 3.  Water Conservation 

Kode Rating Max Point Bonus Sub Total Percentage 

WAC P Water Management Policy     

WAC 1 Water Sub-Metering 1    

WAC 2 Water Monitoring Control 2    

WAC 3 Fresh Water Efficiency 8    

WAC 4 Water Quality 1    

WAC 5 Recycled Water 5    

 

Kode Rating Max Point Bonus Sub Total Percentage 

WAC 6 Portable Water 1    

WAC 7 Deep Well Reduction 2    

WAC 8 Water Tap Efficiency  2B   

  20  20 17,09% 

Table 4.  Material Resource and Cycle 

Kode Rating Max Point Bonus Sub Total Percentage 

MRC P1 Fundamental Refrigerant     

MRC P2 Material Purchasing Policy     

MRC P3 Waste Management Policy     

MRC 1 Non ODS Usage 2    

MRC 2 Material Purchasing Practice 3    

MRC 3 Waste Management Practice 4    

MRC 4 Hazardous Waste Management 2    

MRC 5 Management of Used Good 1    

  12  12 10,26% 
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Table 5.  Indoor Health and Comfort 

Kode Rating Max Point Bonus Sub Total Percentage 

IHC P No Smoking Campaign Outdoor Air 

Introduction Environmental Tobacco 

Smoke Control 

CO2 and CO Monitoring Physical, 

Chemical and Biological Pollutants 

Thermal Comfort 

Visual Comfort Acoustic Level 

Building User Survey 

 

2 

2 

2 

8 

1 

1 

1 

3 

 

20 

   

IHC 1    

IHC 2    

IHC 3    

IHC 4    

IHC 5    

IHC 6    

IHC 7    

IHC 8   

20 

 

17,09% 

Table 6.  Building Environment Management 

Kode Rating Max Point Bonus Sub Total Percentage 

BEM P Operation and Maintenance Policy     

BEM 1 Innovations 5    

BEM 2 Design Intent and Owner’s Project Requirement 2    

BEM 3 Green Operational and Maintenance Team 2    

BEM 4 Green Occupancy/ Lease 2    

BEM 5 Operation and Maintenance Training 2    

  13  13 11,11% 

Total Maximum Overall Score   117 100% 

 

Figure 2.  Number of Existing Buildings in Yogyakarta City (quick survey result) 

3. Results and Discussion 

Yogyakarta has approximately 2,365 building 

construction units and 2,773 hotel units. The area owned   

by the city of Yogyakarta is approximately 32.50 km² 

divided into 14 districts. Figure 1 describes the percentage of 

sub-district area in Yogyakarta City. 

Based on this data it can be imagined the density of the 

buildings in Yogyakarta that has been trademarked as a 

Tourist City. Nearly 80% of the area is built up areas. This 

research took a sample of buildings in the city of Yogyakarta 

with building function criteria based on the Minister      

of Public Works Regulation Number 29/PRT/M/2006 

concerning Guidelines for Building Technical Requirements. 

Based on the policy, building functions are divided into 5 

(five), namely: 

1. Residential function, 

2. Religious function, 
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3. Business function, 

4. Socio-cultural function, and 

5. Special functions. 

The sample was determined by conducting a quick survey 

of 1,272 building units in the city of Yogyakarta, and then 

140 building units were selected to be evaluated using    

the Greenship Rating Tools. Figure 2 shows the number of 

existing buildings in Yogyakarta City based on the results of 

a quick survey. 

Based on the results of a quick survey, it is known that the 

highest number of existing buildings is in Mantrijeron 

District with 471 units and the lowest is in Gondomanan 

District. Mantrijeron sub-district is the center of offices and 

trade in Yogyakarta City, this can be seen from the number 

of buildings in that location. Meanwhile, Gondomanan 

District is a center for shopping and cultural tourism. The 

buildings are only limited to shops, markets, and cultural 

tourism. Detailed evaluation of each Greenship component 

will be discussed based on the components of each aspect. 

1. Appropriate Land (Appropriate Site Development) 

Evaluation of the right components of land seen from the 

building owner's commitment to emissions reduction and 

environmental management, accessibility provided, as well 

as the implementation of Standard Operating Presedur (SOP) 

with good building management. The maximum total value 

based on the standard is 16 with the percentage of the overall 

criteria Greenship is 13,68%. The results of the evaluation 

show that the application of land-use criteria in the city    

of Yogyakarta has an average value of 11.686 or 9.99%    

of the overall percentage. The highest score was found in 

Gondokusuman District and the lowest was in Tegalrejo 

District. 

2. Energy Efficiency and Conservation 

Discussion on energy efficiency and conservation is  

about optimizing building performance efficiency as well as 

monitoring and control activities for daily energy use. The 

survey was conducted by knowing the savings efforts made 

by the building manager. 

The maximum total value based on the standard is 36 with 

the percentage of the overall criteria Greenship is 30.77%. 

The evaluation results showed that the application of energy 

efficiency and conservation criteria in the city of Yogyakarta 

has an average value of 24.45 or 20.90% of the overall 

percentage. The highest score was found in Gondokusuman 

District and the lowest was in Umbulharjo District. 

3. Water Conservation 

Water conservation is related to the use of water resources 

in buildings, water management to the use of water recycling 

as a fulfillment of needs. The maximum total value based on 

the standard is 20 with the percentage of the overallcriteria 

Greenship is 17.09%. The evaluation results show that the 

application of water conservation criteria in the city of 

Yogyakarta has an average value of 14.286 or fulfills   

12.21% of the overall percentage. The highest score was 

found in Gondokusuman sub-district and the lowest was in 

Kotagede sub-district. 

4. Material Resource and Cycle 

The discussion on the source and the cycle of material 

rated of checks on the use of building materials used, 

maintenance policies with fixed uses green materials, waste 

management and the implementation of reduce, reuse, 

recycle (3R) on the building Building. The maximum total 

value based on the standard is 12 with the percentage of the 

overall criteria Greenship is 10.26%. The evaluation results 

show the application of source criteria and material cycles  

in Yogyakarta has an average score of 9,279 or it fulfils  

7.93% of the overall percentage. The highest value was 

found in Gondokusuman District and the lowest value was in 

Umbulharjo District. 

1. Air Quality and Air Comfort (Indoor Health and Comfort) 

Evaluation of air quality and air comfort is carried out by 

measuring air quality in the building, implementing a 

smoking ban and asking about the comfort of the building by 

users of the building. The maximum total value based on the 

standard is 20 with the percentage of the overall Greenship 

criteria is 17.09%. The evaluation results show that the 

application of the criteria for air quality and comfort in the 

city of Yogyakarta has an average value of 14.029 or fulfills 

11.99% of the overall percentage. The highest value was 

found in Gondokusuman District and the lowest value was in 

Kotagede district. 

2. Building and Environment Management 

Evaluation of the building’s environmental management 

is done by checking the long-term of operations plan and 

maintenance of the building, and training are held regularly 

associated with the Health Safety Environment and Security 

(HSES). The maximum total value based on the standard is 

13 with the percentage of the overall criteria Greenship    

is 11.11%. The evaluation results show the application of 

environmental management criteria for buildings in the 

Yogyakarta city has an average value of 7.76 or fulfills  

6.63% of the overall percentage. The highest value was 

found in Gedongtengen district and the lowest in Kraton 

District. The results of the evaluation of the overall 

Greenship criteria in Yogyakarta City are presented in  

Figure 3. 

While the total value of the evaluation against of 

Greenship criteria, It is known that the Gondokusumo 

District has the highest score with a total value of 106.5 and 

the lowest value is the Kotagede District with a total value 

68.9. The details of the value can be seen in Figure 4. 

The results showed that the application of the green 

building concept in Yogyakarta City was not fully effective. 

This is because based on policy, the Yogyakarta City 

government does not have an operational standard for 

building construction that adopts the green building concept. 

The policy was launched is the SLF policy of the central 

government and which has recently applied for pressing the 
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increas number of hotels in Yogyakarta city via Moratorium 

No. 111 of 201. Comparison of the results of the evaluation 

with a standard percentage Greenship values are presented in 

Figure 5. 

If the generalized results comparison, it is known that the 

application of the green building concept to buildings in 

Yogyakarta City reaches 50-75% of the standard values 

applied to the criteria. But the sustainability of management 

must be improved in order to achieve the success of 

Yogyakarta as a city with a concept green. The criteria that 

needs to be observed is energy efficiency, which based on the 

evaluation results is still 20.9% of the standard which should 

be 30.77%. In practice, not many building have provided 

restrictions or carried out energy efficiency campaigns such 

as limiting power outlets, sticking stickers or suggesting 

savings. 

The implementation of policies related to green building is 

also absolutely necessary to maintain the preservation and 

regularity of the structuring of the city of Yogyakarta. Figure 

6 try to figure out the implementation framework of green 

building concept in Yogyakarta City based on analysis result 

and discussion with expertise. 

 

Figure 3.  Evaluation Results of Criteria Greenship in Yogyakarta City 

 

Figure 4.  Total Value of Greenship Criteria in Yogyakarta City 
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Figure 5.  Comparison of Standards and Evaluation Results of Criteria Greenship in Yogyakarta City 

 

Figure 6.  Framework of Green Building Implementation 

4. Conclusions 

The results of this research indicate that the application  

of the green building concept in Yogyakarta  City is still not 

very effective. This can be seen from the comparison value 

of the percentage of standard application from the evaluation 

results which shows the value for (1) ASD 9.99% from 

12.68%; (2) EEC 20.9% from 30.77%; (3) WAC 12.21% 

from 17.09%; (4) MRC 7.93% from 10.26%; (5) IHC  

11.99% from 17.09%; and (6) BEM 6.63% from 11.11%. 
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