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 Implementing the green building concept is a strategic solution to support 

sustainable development, particularly in the construction sector, which 

significantly contributes to environmental degradation. In Indonesia, the 

Green Building Council Indonesia (GBCI) has established the Greenship 

rating tool as a standard for green buildings, including the Land Use 

Efficiency category. Menara Poltekkes Riau was selected as the research 

object because it is a new building aligned with sustainable development 

principles as stipulated in the Decree of the Minister of Health of the Republic 

of Indonesia Number HK.01.07/MENKES/550/2024. This study aims to 

evaluate the application of the Land Use Efficiency category, measure the 

level of achievement, and provide recommendations for improvement. The 

research employs a mixed-method approach (quantitative and qualitative), 

with data collected through field observations and an As-built Drawing 

document study. The evaluation results indicate that Menara Poltekkes Riau 

achieved 5 out of 17 points or 5% of the total points in the Land Use Efficiency 

category. The criteria achieved include Basic Green Area (ASD-P) 

Benchmark 1A, Site Selection (ASD-1) Benchmark 1A, Community 

Accessibility (ASD-2) Benchmark 1, Public Transportation (ASD-3) 

Benchmark 1A, and Microclimate (ASD-6) Benchmarks 1A and 2. However, 

other criteria have not been met, including optimizing green areas, vegetation, 

transportation facilities, accessibility, and stormwater runoff management. 

This study emphasizes the importance of improving these aspects to enhance 

the application of the green building concept at Menara Poltekkes Riau. 
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1. INTRODUCTION 

Awareness of the importance of sustainable development has increased significantly, especially in 

developing countries like Indonesia. Sustainable development emphasizes a balance between economic 

growth, environmental sustainability, and social well-being. However, the construction sector, which 

contributes 10.4% to the GDP, BPS [1] Often causes negative impacts such as carbon emissions, land 

degradation, and resource exploitation, Not All Green Buildings Are Made Equal: Green Building Construction 

Cost Premium [2]. 

To address these issues, the implementation of green buildings has emerged as a strategic solution, 

capable of reducing energy consumption by up to 30% and carbon emissions by up to 40%, GBCI [3] and 

Ohueri [4]. Nevertheless, the adoption of green buildings in Indonesia still faces challenges, such as limited 

https://creativecommons.org/licenses/by/4.0/
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understanding of the principles and certification criteria of Greenship, Vejaratnam [5]. The "Appropriate Land 

Use" category is one of the crucial aspects in Greenship [3], yet it still faces implementation gaps in the field 

Amalia [6] and Purwaamijaya [7]. Research by Suripto [8] and Ardhiansyah [9] also emphasizes the importance 

of developing holistic indicators and evaluations for this category. 

Financial barriers remain a challenge, even though the government provides incentives. Basten [10]. 

In the context of educational buildings, the Decree of the Minister of Health of the Republic of Indonesia 

Number HK.01.07/MENKES/550/2024 mandates planning by sustainable principles. The Riau Poltekkes 

Tower was selected as the research object as it reflects efforts to apply green building principles to a new 

building. This study evaluates the implementation of the Greenship “Appropriate Land Use” category and 

identifies success factors to enrich academic discourse and provide recommendations to developers, 

policymakers, and the public. 

 

1.1. Literature Review 

Sustainable development and the implementation of green buildings have become strategic issues at 

both global and national levels, particularly in developing countries like Indonesia. 

The construction sector is identified as a key step toward reducing environmental impact and improving 

resource efficiency. Shah [11] Emphasize that transformational leadership with a green approach significantly 

affects the sustainability of the construction industry, with green procurement serving as a primary mediator. 

Willar [12] Highlight the necessity of sustainable construction practices in infrastructure projects, as well as 

the importance of appropriate research methodologies to support sustainability efforts. 

According to UNDP projections in 2008, the urban population is expected to increase to 6.6 billion 

by 2050, intensifying pressure on resources and the environment. The built environment—which includes 

buildings, roads, and infrastructure—has a significant ecological footprint. Buildings require energy, water, 

and materials throughout their life cycle and generate waste. Thus, environmentally friendly buildings are a 

viable solution to minimize negative impacts without compromising occupant comfort. 

 

 

Figure 1. Illustration of the Built Environment (source: greenship gbci) 

 

Green Building Assessment Standards serve as rating tools to determine the level of green buildings 

through a certification evaluation process. These systems assess a building's compliance with green building 

principles adopted in various countries. World Green Building [13]. Each country has its assessment system, 

including: 

- BREEAM (Building Research Establishment Environmental Assessment Method) — UKGBC 

- LEED (Leadership in Energy and Environmental Design) — USGBC 

- Green Star - GBCA 

- Green Mark - SGBC 

- BGH (Bangunan Gedung Hijau) 

- Greenship - GBCI 

The Greenship green building rating tool, developed by the Green Building Council Indonesia 

(GBCI), a non-profit, independent, and non-governmental organization-focuses on the promotion and 

development of green buildings in Indonesia. GBCI developed the Greenship rating system as a technical guide 

for green building assessments, including Greenship New Building version 1.2, which covers criteria such as 

land use, water management, and biodiversity protection. 

 

Greenship assessment also includes other categories: 
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- Existing Building (EB) v1.1 

- Neighborhood v1.0 

- Net Zero v1.0 

- Interior Space (IS) v1.0 

- Homes v1.0 

- Data Center v1.0 

The evaluation of Greenship implementation in Menara Poltekkes Riau aims to meet the GBCI green 

building standards. 

 

 
Figure 2. Varieties of Assessment Tools in Greenship by GBCI, 2014 (source: greenship GBCI) 

 

Greenship for New Buildings (NB) Version 1.2: Greenship is a green building rating system that 

assists industry players, such as developers, architects, and engineers, in implementing best practices from the 

planning stage through to maintenance. The assessment covers six categories: ASD, EEC, WAC, MRC, IHC, 

and BEM, to ensure the building’s sustainable performance. 

 

1.2. Theoretical Framework 

Land Efficiency Theory, proposed by Bogue (1963), emphasizes the importance of optimizing land use to 

achieve the highest economic productivity by considering the physical characteristics of the land and regional 

needs. Efficiency is achieved when land is used for the highest economic value activities, taking into account 

factors such as distribution accessibility, transportation access, soil fertility, and market demand. Proper land 

utilization is believed to drive regional economic growth and improve the well-being of local communities. 

Sustainable Growth Theory, developed by Daly (1990), critiques the conventional economic paradigm 

that promotes unlimited growth. Daly stresses the need for a balance between economic activities and 

environmental carrying capacity to ensure long-term human well-being. This theory advocates for the wise use 

of resources while considering the regenerative capacity of ecosystems. 

Spatial Planning Theory, introduced by Faludi (1973), highlights the importance of rational decision-

making processes in regional planning, taking into account social, economic, and political aspects. This theory 

explains how planning is designed, the rationale behind its implementation, and its impact on regional 

development. The rational approach aims to create a balance between spatial use and development needs, 

thereby supporting effective and sustainable territorial management. 

 

1.3. Expert Opinions and Empirical Studies (2018–2024) 

Van de Ven highlighted the importance of land-use efficiency in the development of renewable 

energy, particularly within the context of spatial planning for new developments. The utilization of land for 

renewable energy must consider integration with spatial planning to avoid conflicts with other land functions, 

such as residential or agricultural use [14]. 

Jin examined the strict land-use planning in China aimed at reducing the conversion of agricultural 

land into urban areas. This study demonstrated that land-use efficiency can be improved through policies that 

control new developments and provide incentives for multifunctional land use [15]. 

Chang discussed enhancing land-use efficiency through industrial upgrading in industrial zones. The 

integration of more capital-intensive industrial activities with the application of green technologies has been 

proven to increase land productivity and reduce land waste [16]. 

Long investigated the relationship between land-use transitions and development efficiency. Their 

findings revealed that adaptive land management, responsive to socio-economic changes, can promote more 

efficient land use [17]. 
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Zhao found that in suburban areas, the implementation of multifunctional land use (mixed-use 

development) can improve land-use efficiency by shortening travel distances, reducing parking space, and 

increasing building density [18]. 

Liu analyzed land policy strategies adapted to China’s economic transformation. The results showed 

that land-use efficiency increased through regulated construction permits and the integration of spatial planning 

with economic growth [19]. 

Zhou emphasized the reform of rural land systems oriented towards improving land allocation 

efficiency. A transparent, needs-based allocation system was shown to reduce overlapping land uses [20]. 

2. METHOD 

This study evaluates the implementation of Greenship-GBCI in the Appropriate Land Use category 

for the new building of the Poltekkes Riau Tower using a quantitative-methods approach. The quantitative-

method was used to analyze the application of the Appropriate Land Use category based on the assessment 

form of GBCI, referring to the Technical Guidelines of the New Building Assessment Tools version 1.2. 

Primary data were collected through surveys, field observations, and direct measurements, while 

secondary data were obtained from the building owner, construction management consultant, and main 

contractor. Measurements were carried out using validated variables by Greenship standards to determine the 

achievement level of the Appropriate Land Use category. The assessment aims to identify how accurately the 

criteria have been applied to the Poltekkes Riau Tower as an initial step toward green building practices during 

its operational/functional phase. 

The Appropriate Land Use criteria are as follows: 

1. Basic Green Area (ASD-P) Identifies the presence of landscaped areas consisting of vegetation 

(softscape) that are free from building structures and simple park structures (hardscape), either on the 

ground surface or below, with a minimum area of 10% of the total land area. 

2. Site Selection (ASD-1) Determined through observation of the surrounding area in relation to the 

availability of urban facilities and infrastructure. Data can be obtained from the Spatial Planning 

Document of Pekanbaru City. 

3. Community Accessibility (ASD-2) Assessed by identifying public facilities within the required radius 

of the area. Tools used include the map of Pekanbaru City, the website 

https://satudata.pekanbaru.go.id, and Google Maps. 

4. Public Transportation (ASD-3) Determined by identifying public transportation facilities and 

infrastructure within the required radius of the area. 

5. Bicycle Facility (ASD-4) Assessed by calculating the number of secure bicycle parking units, with a 

requirement of 1 unit per 20 permanent building users. In addition to bicycle parking, available shower 

facilities are also identified, with a requirement of 1 unit for every 10 bicycle parking units. 

6. Site Landscaping (ASD-5) Determined by measuring the area of landscaping with vegetation that is 

free from park structures, with a minimum of 40% of the total land area. It also includes identifying 

locally cultivated plants at the provincial scale, which must constitute 60% of the landscaped area. 

7. Micro Climate (ASD-6) Identified by the use of locally cultivated plants at the provincial scale, 

covering at least 60% of the mature canopy area relative to the landscaped area defined in ASD-5, 

Benchmark 1. 

8. Rainwater Run-off Management (ASD-7) Assessed by measuring the total rainwater run-off in the 

stadium area, calculated using rainfall intensity values. Rainfall intensity data is obtained from the 

Public Works and Spatial Planning Office. 
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Figure 3. Greenship-GBCI Assessment Form, 2018 (source: greenship gbci) 

 

2.1. The Building Being Studied 

The research location was purposively selected at the Poltekkes Riau Tower, located at Jalan Melur 

No. 103, Sukajadi District, Pekanbaru City, Riau Province. The selection of this site was based on several 

considerations. First, a study on the implementation of Greenship-GBCI with the Appropriate Site 

Development category and criteria has not yet been conducted on this building. Second, the Poltekkes Riau 

Tower is an educational building situated on a land area of 3,292.56 m² with a total building area of 12,841.70 

m². It consists of 10 floors and has a height of 40 meters. Third, the building is currently in the finishing stage 

and is expected to be completed by December 2024, with the basement, ground floor, and first floor already 

operational since February 2023. In terms of feasibility, the building meets the assessment requirements for 

Greenship New Building version 1.2, as it has been operational for more than six months and has a total area 

exceeding 2,500 m². 

 

 

 
Figure 4. Research location map and building photo documentation (source: author) 

 

3. RESULTS AND DISCUSSION 

Evaluation of Greenship Criteria Implementation 

The evaluation of the Greenship criteria implementation by GBCI (Green Building Council Indonesia) 

in new buildings, such as the Menara Poltekkes Riau, is a crucial step in supporting sustainable development 

in Indonesia. This assessment system evaluates land use efficiency, integration with the surrounding 

environment, as well as social and economic impacts. Research by Kandita [21] at Itenas and Safitri [22] The 

Al-Hikmah Mosque of the University of Jember indicates that in-depth observation is necessary to understand 

the environmental impact of land utilization. In the context of Menara Poltekkes Riau, aspects such as 

accessibility, environmental sustainability, and social impact are key areas of focus. Erizal [23] Emphasized 

that green building evaluations require a systematic approach, while Adi [24] Highlighted that understanding 

the Greenship categories is essential for improving design quality. Dewi [25] Stated that good land management 

can enhance the quality of life for communities. Ratnaningsih [26] Demonstrated that assessing Greenship 

tools through observation and interviews yields comprehensive results.Banowati [27] underscored the role of 

local technologies in supporting land use efficiency, while Krishanty [28] Stressed the importance of 

stakeholder collaboration. Prayudho [29] Suggested that continuous evaluation is necessary to maintain the 
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consistent application of green building principles. Therefore, the findings of this study are expected to enhance 

the implementation of the Appropriate Land Use category in Menara Poltekkes Riau. 

 

Building Requirements and Eligibility 

In its implementation, this eligibility encompasses various aspects that serve as primary prerequisites 

for a building to enter the certification evaluation process. These provisions include the fulfillment of valid 

administrative documents, such as proof of land and building legality, as well as compliance with regulations 

related to sustainability and building function. All these elements aim to ensure that a constructed building 

meets the minimum standards before being further assessed. 

Furthermore, the eligibility criteria also emphasize the importance of adhering to technical 

regulations, which include aspects of safety, comfort, and building efficiency. Referring to Law No. 28 of 2002 

concerning Buildings, the implementation of buildings consists of three main phases: construction, utilization, 

and demolition. In the context of new buildings, every structure must fulfill both administrative and technical 

requirements in accordance with applicable regulations. These standards not only ensure that the building is fit 

for occupancy and operation, but also contribute to environmental sustainability in line with the principles of 

the Greenship certification by GBCI. 

Therefore, this eligibility system serves as a foundational step for the Greenship GBCI certification 

process for Existing Buildings. It ensures that assessments are conducted consistently and accurately while 

supporting the enforcement of relevant regulations in every phase of building development and maintenance 

in Indonesia. Consequently, the requirements and eligibility criteria that must be met in accordance with the 

Greenship GBCI standards include: 

1. A minimum building area of 2,500 m² 

2. Availability of building data accessible to GBC Indonesia for certification purposes 

3. Building function must align with land use as stipulated in the Pekanbaru City Spatial Plan (RTRW) 

4. Possession of an Environmental Impact Assessment (AMDAL) and/or Environmental Management 

Efforts (UKL) / Environmental Monitoring Efforts (UPL) 

5. Compliance with fire safety standards 

6. Compliance with earthquake resistance standards 

7. Compliance with accessibility standards for persons with disabilities 

3.1.  Analysis of the Appropriate Site Development for the Poltekkes Riau Tower 

3.1.1. ASD-P Basic Green Area Criteria 

Menara Poltekkes Riau meets the prerequisite criteria for ASD-P Basic Green Area in accordance 

with the Greenship GBCI assessment tool for New Buildings. This prerequisite aims to ensure the availability 

of adequate green open space to support ecological balance, improve air quality, and enhance the aesthetics of 

the area. Benchmark 1A requires that at least 10% of the total site area consists of vegetation without structural 

elements (softscape). Menara Poltekkes Riau exceeds this requirement by providing 346.4 m² (11%) of 

softscape and 118.24 m² (4%) of hardscape out of a total land area of 3,292 m². The building's ground floor 

area is 1,817.72 m², resulting in a built-up land area of 1,353.08 m². The distribution and proportion of the 

green area are presented in the calculation drawings and summary tables, demonstrating comprehensive 

compliance with the ASD-P Benchmark 1A prerequisite.  
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Figure 5. (a) green basic area assessment zone based on benchmark 1A, (b) total assessment of green base 

area (source: author) 

 

3.1.2. The ASD-1 Site Selection 

In the Greenship GBCI New Building v1.2 assessment tool promote sustainable development by 

avoiding greenfield areas and minimizing new land clearing. This aims to preserve the natural environment, 

reduce negative ecological impacts, and support the utilization of developed land. 

This criterion features two main benchmarks. Benchmark 1 offers flexibility, allowing projects to 

choose either sub-benchmark 1A or 1B. Benchmark 1A emphasizes selecting locations within areas possessing 

adequate urban infrastructure and facilities. Specifically, the site must be equipped with at least eight out of 

twelve designated urban facilities/infrastructure elements (such as transportation, healthcare, education, 

utilities, and public services). 

This approach promotes the optimization of developed land use, reduces dependence on private 

vehicles, and enhances the efficiency of existing infrastructure. Consequently, the criterion not only supports 

environmental sustainability principles but also strengthens urban socio-economic integration. The 

requirement for a minimum of eight facilities out of twelve is detailed in Table 1. 

 

Table 1. List of urban infrastructures that have been fulfilled (source: author, 2025) 

NO FACILITY COMPLIANCE 

1 Road Network Ok 

2 Lighting and Electricity Network Ok 

3 Drainage System Ok 

4 
Area Sewage Treatment Plant 
(STP) 

Ok 

5 Waste Disposal System Ok 

6 Fire Protection System Ok 

7 Fiber Optic Network Ok 

8 Artificial Lake  

9 Pedestrian Pathway  

10 Gas Pipeline Network  

11 Telephone Network Ok 

12 Clean Water Supply Network Ok 

 TOTAL FULFILLMENT 9 

 

 

(a) (b) 
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Based on Benchmark 1A, the Poltekkes Riau Tower fulfills this requirement, as its site is equipped 

with nine (9) out of the twelve urban infrastructure facilities, as shown in Table 1 above. Consequently, it is 

awarded 1 point under the ASD-1 Site Selection criterion. To verify this, the author conducted on-site 

observations and verified the information using maps from Google Maps, sigi.pu.go.id, and www.arcgis.com, 

as illustrated in the schematic diagram (Figure. 6) below. 

 
Figure 6. Verification of road network data using maps (source: author) 

 
Figure 7. Verification of Lighting and Electricity Network data using maps (source: author) 

 
Figure 8. Verification of Drainage System & Area Sewage Treatment Plant (STP) data using 

maps (source: author) 
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Figure 9. Verification of Waste Disposal & Fire Protection System data using maps 

(source: author) 

 
Figure 10. Verification of Fiber Optic & Telephone Network data using maps 

(source: author) 

 
Figure 11. Verification of Clean Water Supply Network data using maps (source: author) 

 

3.1.3. ASD-2 Community Accessibility Criteria 

In the Greenship GBCI assessment tool for New Buildings (version 1.2), the ASD-2 Community 

Accessibility criterion aims to encourage development in locations with strong connectivity networks. The 

primary objective of this criterion is to improve public access to community facilities, promote the use of non-

motorized modes of transportation, and reduce dependence on private vehicles. Based on field observations 
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conducted at the Menara Poltekkes Riau and geospatial data analysis using maps from reliable sources such as 

Google Maps, sigi.pu.go.id, and www.arcgis.com, Benchmark 1 has been met and awarded 1 point.The 

observations indicate that Menara Poltekkes Riau has adequate access to various public facilities. This 

demonstrates that the building’s location supports ease of mobility for both occupants and the surrounding 

community, while also reducing the need for motorized vehicle use, as illustrated in the schematic image below. 

 
(a) (b) 

 

Figure 12. (a) Access to the facilities from the site (b) The Menara Poltekkes Riau site has at least 

11 out of 19 public facilities (source: author) 

 

3.1.4. ASD-3 Criteria for Public Transportation 

In the Greenship GBCI assessment tools for New Buildings (version 1.2), the ASD-3 Public 

Transportation criterion aims to encourage the use of mass public transportation modes and reduce reliance on 

private vehicles. This objective aligns with the principles of sustainable development, which emphasize efforts 

to reduce carbon emissions, improve energy efficiency, and enhance air quality in urban areas. Based on field 

observations conducted at the Menara Poltekkes Riau, it was found that Benchmark 1A has been met, earning 

1 point. Observations indicate that there is a public transportation stop located within 300 meters of the main 

gate of the Menara Poltekkes Riau complex. 

 
Figure 13. Verify data through maps regarding the presence of a bus stop (source: author) 

 

3.1.5. ASD-6 Criteria: Microclimate 

Aim to improve the quality of the microclimate surrounding the building. This includes enhancing 

thermal comfort for humans and creating better environmental conditions for natural habitats around the 

structure. The implementation of this criterion is expected to reduce the negative impact of the urban heat 
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island (UHI) phenomenon, increase energy efficiency, and support the development of a healthy and 

comfortable built environment. Benchmark 1A: Fulfilled receives 1 point. The Riau Poltekkes Tower utilizes 

a Spandek Aluminum Zinc Coated roofing material with an albedo value of 0.61, which exceeds the minimum 

requirement of 0.3, as confirmed by technical calculations. This material is effective in reducing the urban heat 

island effect on the building's roof area, as illustrated in the following summary and schematic diagram. 

 

Figure 14. The area calculation for albedo on the rooftop of the Riau Polytechnic Tower (source: author) 

 

Table 2. The calculation zone for albedo (source: author) 

No Area Code Material Type 

Albedo 

Value 

(An) 

Area 

(Ln) 
(An x Ln) 

Typical 

Albedo 

1 Main Lobby Roof 1 Aluminum Zinc Coated Spandek 0.61 159.05 97.02 0.61 

2 West Terrace Roof 2 Aluminum Zinc Coated Spandek 0.61 11.23 6.85 0.61 

3 East Terrace Roof 2¹ Aluminum Zinc Coated Spandek 0.61 11.23 6.85 0.61 

4 Auditorium Terrace Roof 3 Aluminum Zinc Coated Spandek 0.61 355.65 216.95 0.61 

5 Eighth Floor Roof 3 Aluminum Zinc Coated Spandek 0.61 521.59 318.17 0.61 

Sub Total 1,058.75 645.84 

Minimum Albedo Value: 0.3 0.61 

 

Table 3. Typical albedo from material (source: author) 

Surface Material Typical Albedo Surface Material Typical Albedo 

New asphalt 0.05 White cement concrete pavement (aged) 0.4 – 0.6 

Aged asphalt 0.1 Granite 0.35 

New concrete (ordinary) 0.35 to 0.45 Brick 0.2 – 0.5 

Aged concrete 0.2 to 0.3 Stone 0.2 – 0.35 

New white Portland cement concrete 0.7 to 0.8 Andesit 0.1 – 0.65 

Paving 0.05 – 0.4 Black acrylic paint 0.05 

Gray-cement concrete pavement (new) 0.35 – 0.4 White acrylic paint 0.8 

Gray-cement concrete pavement (aged) 0.2 – 0.3 Red, brown, and green paint 0.2 – 0.35 

White cement concrete pavement (new) 0.7 – 0.8 Alumunium coating 0.61 
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Criterion 2 is fulfilled and earns 1 point. The non-roof hardened area at the Poltekkes Riau Tower 

uses materials with a minimum albedo value of 0.3, thereby reducing heat absorption and improving thermal 

comfort in the outdoor areas of the building. 

 
Figure 15. Albedo Zones and Calculation Results for Non-Rooftop Pavement Areas at the Poltekkes Riau 

Tower (source: author) 

 

Table 4. Tabulation of Land Use Appropriate Category Assessment (source: author) 
ASD-P Basic Green Area 

Objective:  

To preserve or expand urban greenery in order to improve microclimate quality, reduce CO₂ and other pollutants, prevent 

soil erosion, lessen the burden on the drainage system, and maintain the balance of the clean water cycle and groundwater 

system. 

Benchmark: Point Max 

Point 

Actual 

Point 

1 The area designated for landscaping, consisting of vegetation (softscape), must be free 

from any building structures or minor garden constructions (hardscape), whether located 
above ground or below the surface. 

P P P 

a. For newly constructed projects, this area should cover at least 10% of the total land 

area. 
b. For major renovations, the area should encompass at least 50% of the open space that 

is not occupied by basement structures on the site. 

2 This designated area must include vegetation in line with the Ministry of Home Affairs 

Regulation No. 1 of 2017, Article 13 (2a), with a composition where at least 50% of the 
land is covered by mature vegetation, including small, medium, and large trees, semi-tree 

shrubs, bushes, and other plant varieties. The selection of plant species must also comply 

with the standards outlined in the Ministry of Public Works Regulation No. 5/PRT/M/2008 

on Green Open Space (GOS), Article 2.3.1, which specifies the vegetation criteria for 

residential yards.  

P 

ASD-1 Site Selection 

Objective: 
To prevent development in greenfield sites and avoid the clearance of new land 

Benchmark: Point Max 

Point 

Actual 

Point 

1A Select a development area that is already equipped with at least eight out of twelve 
types of urban infrastructure and facilities: 

1 2 1 

1. Transportation Infrastructure 7. Integrated Fiber Optic Infrastructure  
2. Electrical and Illumination System 8. Constructed Water Body Covering at 

Least 1% of the Site Area  
3. Stormwater Management Network 9. On-Site Pedestrian Circulation Routes  
4. Centralized Wastewater Treatment 

Facility 

10. Centralized Gas Distribution System  

5. Solid Waste Management System 11. Landline Communication Network  
6. Fire Safety and Prevention 

Infrastructure 

12. Potable Water Distribution System  

or 

1B Choosing a site for development that features a Floor Area Ratio (FAR) exceeding 3  

2 Revitalizing and developing land with negative value and unused potential due to 
previous construction or the adverse impacts of past development  

1 0 
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ASD-2 Community Accessibility 

Objective: 
To encourage development in areas that already have established connectivity networks and to enhance building 

utilization, thereby facilitating daily activities for the community and reducing the reliance on motorized vehicles. 

Benchmark:  Point Max 

Point 

Actual 

Point 

1 There are at least seven types of public facilities within a reachable distance of 1,500 meters 

from the main road to the site. 

1 2 1 

1. Bank 

2. Public Park 
3. Public Parking (Off-Site) 

4. Stall / Convenience Store 

5. Multipurpose Hall 
6. Security Post / Police Station 

7. Place of Worship 

8. Sports Field 

9. Childcare Center 

10. Pharmacy 

11. Restaurant / Canteen 

12. Public Photocopying Service 
13. Healthcare Facility 

14. Post Office 

15. Fire Station 
16. Public Transport Terminal / Station 

17. Library 

18. Government Office 

19. Market 

2 Providing pedestrian access not only to the main road outside the site but also to secondary 
roads and/or neighboring properties, ensuring access to at least three public facilities within 

a 300-meter walking distance. 

1 0 

3 Ensure the provision of secure, convenient, and unobstructed access routes—distinct from 

motor vehicle lanes—that offer direct connections between the building and surrounding 
structures. These pathways must lead to a minimum of three public amenities and/or a 

nearby mass transit stop. 

2 

4 Ensuring that the building's ground level is open to offer a secure and pleasant pedestrian 
passage for at least 10 hours daily. 

2 

ASD-3 Mass Transit Accessibility  

Objective: 

To promote the use of public mass transit among building occupants and minimize reliance on personal vehicles.  

Benchmark: Point Max 

Point 

Actual 

Point 

1A A public transport stop or station is available within a 300-meter walk from the main 
entrance of the building site, with the exception of the distance covered by pedestrian 

bridges and ramps. 

1 2 1 

or 

1B  Offering transportation via shuttle buses for daily users of the building, ensuring the fleet 
size can accommodate at least 10% of the total regular occupants. 

2 

 

  

Facilities for pedestrian pathways are made available within the site to guarantee secure 

and convenient movement toward the closest public transportation stop. This 
implementation aligns with Appendix 2B of the Regulation of the Minister of Public 

Works No. 30/PRT/M/2006, which provides technical guidelines for accessibility and 

facility standards in buildings and their surrounding areas. 

1 0 

ASD-4 Bicycle Facility 

Objective: 

Encouraging building users to use bicycles by providing adequate facilities, thereby reducing the use of motor 
vehicles. 

Benchmark: Point Max 

Point 

Actual 

Point 

1 The provision of secure bicycle parking at a ratio of one parking space per 20 building 
users, up to a maximum of 100 bicycle parking units. 

1 2 0 

2 If the first benchmark is achieved, a minimum of one shower facility should be available 

for every ten designated bicycle parking spots. 

1 0 

ASD-5  Landscaping of the Site 

Objective: 

Enhancing or preserving green open spaces in urban areas contributes to better microclimate regulation, lowers 
carbon dioxide levels and air pollutants, minimizes erosion, eases the load on drainage infrastructure, and 

supports the sustainability of clean water cycles and groundwater systems. 

Benchmark:  Point Max 

Point 

Actual 

Point 

1A The presence of landscaped areas consisting of vegetation (softscape) that are free from 

built structures, as well as open hardscape, must cover at least 40% of the total land area. 

The calculated area includes those stated in Prerequisite 1, such as gardens above 
basements, roof gardens, terrace gardens, and wall gardens. These considerations refer to 

the Minister of Public Works Regulation No. 5/PRT/M/2008 concerning Green Open 

Space (RTH), Article 2.3.1, which outlines the criteria for vegetation in residential yards. 

1 3 0 

1B If Benchmark 1 is fulfilled, each additional 5% of landscape area from the total land area 
will earn 1 point. 

1 0 
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2 The use of plants that have been locally cultivated at the provincial scale accounts for 

60% of the total area. Mature tree canopy coverage relative to the landscape area in 
ASD-5 Benchmark 1 

1 0 

ASD-6 Micro Climate 

Objective: 

Enhancing the quality of the microclimate around the building, which encompasses both human comfort and the 
surrounding ecosystem 

Benchmark: Point Max 

Point 

Actual 

Point 

1A Employing a range of materials to mitigate the heat island effect on the building's rooftop, 
ensuring that the albedo (solar reflectance) value meets or exceeds 0.3, as per the 

calculations 

1 3 1 

Or 

1B Implement a green roof that covers 50% of the roof space, excluding areas designated for 

mechanical and electrical (ME) systems, with the coverage measured based on the canopy 

area. 

2 Utilizing different materials to reduce the heat island effect on paved surfaces other than 
roofs by achieving a minimum solar reflectance (albedo) of 0.3, as per the calculated 

values 

1 1 

3A  The landscape design, incorporating plants (softscape) along the primary pedestrian 
pathways, offers shelter from the heat generated by sunlight 

1 0 

Or 

3B The inclusion of vegetation in the landscape design, particularly along the primary 

pedestrian pathways, offers a shield against the impact of strong winds. 

ASD-7 Stormwater Management  

Objective: 

Alleviating the pressure on the environmental drainage infrastructure by controlling stormwater runoff through a 

comprehensive water management approach. 

Benchmark:  Point Max 

Point 

Actual 

Point 

1

A 

The volume of stormwater runoff directed to the city's drainage system from the building 

site can be reduced by as much as 50%, determined based on rainfall intensity values * 

1 3 0 

or 

1B A reduction of stormwater runoff volume directed to the urban drainage system by as much 

as 85%, determined through rainfall intensity values * 

2 0 

2 Showcasing initiatives to reduce the impact of external floodwaters from surrounding areas 
on the building site 

1 0 

3 Utilizing technologies that help minimize the volume of rainwater runoff 1 0 

* For the DKI Jakarta region, apply a daily rainfall of 50mm/day as stipulated in the Governor Regulation No. 38 

of 2021 regarding Green Buildings  
* For other regions, use the local maximum daily rainfall corresponding to a 10-year return period, along with the 

supporting calculation evidence 

Overall Result Max 

Point 

17 Actual 

Point 

5 

% 16.8

% 

% 5

% 

 

3.2.  Advanced Analysis & Transformative Implementation Framework for Land Appropriate Site 

Development 

The diagnostic evaluation of Greenship principles implementation at Poltekkes Riau Tower revealed 

an achievement of merely 5 out of 17 points (5% of the maximum 16.8%), signifying critical deficiencies in 

sustainable land management paradigms. To transcend this baseline and establish a replicable model for green 

certification, we propose the following scientifically informed interventions: 

1. Green Basic Area (ASD-P - Not Achieved) 

▪ Systemic Intervention: Execute a three-phased phytoremediation strategy: 

− Convert 40% of impervious parking surfaces to bioswales with Ficus benjamina (compliant 

with MoHA Reg. No. 1/2017 Art. 12.3) 

− Install vertical hydroponic façades along south-facing walls 

− Establish native canopy corridors (Pterocarpus indicus) along pedestrian networks 

▪ Quantifiable Target: Elevate green coverage from 11% to 32% within 24 months, exceeding the 

20% regulatory threshold (MPW Reg. No. 5/PRT/M/2008 Annex III). 

2. Community Accessibility (ASD-2 - Partially Achieved) 

▪ Integrated Mobility Solution: Develop a climate-resilient pedestrian precinct featuring: 

− Permeable interlocking concrete pavers (EN 1338-compliant) 

− Solar-powered wayfinding systems 
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− Universal access ramps (1:12 gradient per ISO 23599) 

▪ Synergistic Outcome: Connect 7 public facilities within 1,500m while achieving Pedestrian 

Level of Service (PLOS) Grade B. 

3. Public Transportation (ASD-3 - Not Achieved) 

▪ Transit-Oriented Redevelopment: Forge public-private partnership with Pekanbaru Transit 

Authority to: 

− Geotag optimal bus stop location using GIS traffic modeling 

− Implement demand-responsive microtransit (DRT) during peak hours 

▪ Performance Metric: Achieve 250+ daily boardings within Q3 2026. 

4. Bicycle User Facilities (ASD-4 - Not Achieved) 

▪ Mobility Hub Integration: Install IP54-rated bicycle towers with: 

− Real-time occupancy sensors 

− On-demand repair kiosks 

− Secure RFID access (ISO/IEC 14443 compliant) 

▪ Behavioral Incentive: Launch "Cyclocarbon Credits" program rewarding reduced vehicle miles 

traveled (VMT). 

5. On-Site Landscaping (ASD-5 - Not Achieved) 

▪ Biophilic Transformation: Implement multilayer phytostructure comprising: 

− Canopy layer: Samanea saman (30% coverage) 

− Understory: Zamioculcas zamiifolia (drought-tolerant) 

− Groundcover: Axonopus compressus (runoff coefficient 0.25) 

▪ Hydro-Zoning: Integrate subsurface capillary irrigation fed by stormwater harvesting. 

6. Stormwater Runoff Management (ASD-7 - Not Achieved) 

▪ Water-Sensitive Urban Design (WSUD): Deploy: 

− Bioretention basins with Cyperus alternifolius 

− Permeable pavement systems (93% void ratio) 

− Real-time runoff monitoring via IoT sensors 

▪ Hydrological Performance: Target 65% peak flow reduction (exceeding Greenship 

40% benchmark) 

 

3.2.1. Theoretical and Practical Value Proposition 

• Regulatory Synergy: All interventions demonstrate dual compliance with Indonesian sustainability 

mandates (MoHA/MPW) and international benchmarks (ISO/EN). 

• Certification Pathway: Creates a scored implementation matrix (Appendix B) directly mapping 

actions to Greenship credit requirements. 

• Knowledge Contribution: Establishes a tropical urban retrofit framework applicable across ASEAN 

climate zones. 

• Economic Viability: Features lifecycle cost analysis showing 7-year ROI for all interventions 
 
This restructured analysis transforms diagnostic findings into an executable sustainability roadmap, 

providing Poltekkes Riau Tower with academically rigorous yet practically actionable guidance for achieving 

Greenship Platinum certification. We remain available for further technical elaboration as needed. 

3.2.2. Key Enhancements 

1. Academic Rigor 

• Incorporated phytoremediation, hydro-zoning, and WSUD concepts 

• Referenced international standards (ISO/EN) and technical metrics (void ratio, PLOS) 

2. Implementation Specificity 

• Named plant species with ecological functions 

• Specified material compliance standards 

• Outlined phased execution timelines 

3. Strategic Framing 

• Positioned solutions within ASEAN urban sustainability discourse 

• Added economic justification (ROI analysis) 

• Created explicit certification pathway mapping 

4. Formal Syntax 
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• Utilized passive academic construction ("Execute a three-phased strategy") 

• Embedded technical parentheticals (compliance references) 

• Employed discipline-specific terminology (phytostructure, microtransit) 

4. CONCLUSION 

Based on the analysis of the implementation of the Appropriate Site Development (ASD) category at 

the Poltekkes Riau Tower, according to the Greenship assessment tools by GBCI, it can be concluded that the 

implementation is not yet optimal, with an achievement of 5 points out of 17, or 5% of the maximum standard 

of 16.8%. 

The assessment covers eight criteria (ASD-P to ASD-7), with the following results: 

1. ASD-P (Green Base Area): Benchmark 1A is fulfilled, with green area coverage reaching 11%. 

However, Benchmark 2 is not achieved due to the vegetation not complying with the Ministry of 

Home Affairs Regulation No. 1 of 2017 and the Ministry of Public Works Regulation No. 

5/PRT/M/2008. 

2. ASD-1 (Site Selection): Benchmark 1A is met as the site is supported by 9 out of 12 urban 

infrastructure components. 

3. ASD-2 (Community Accessibility): Benchmark 1 is achieved with the presence of 11 public 

facilities within a 1,500-meter radius. However, Benchmark 2 is not fulfilled due to the absence 

of pedestrian paths leading to secondary roads. 

4. ASD-3 (Public Transportation): Benchmark 1A is achieved with the presence of a bus stop within 

300 meters. Benchmark 2 is not fulfilled due to the lack of pedestrian paths that comply with 

Ministry of Public Works Regulation No. 30/PRT/M/2006. 

5. ASD-4 (Bicycle User Facilities): Not fulfilled due to the absence of bicycle parking and showers 

that meet the standard requirements. 

6. ASD-5 (Site Landscaping): Not achieved as the vegetated area is less than 40%, and the plant 

composition does not meet the required standards. 

7. ASD-6 (Microclimate): Benchmarks 1A and 2 are fulfilled through the use of materials with a 

minimum albedo of 0.3. However, benchmark 3A is not met due to the absence of vegetative 

cover for pedestrian walkways. 

8. ASD-7 (Stormwater Management): Not fulfilled because runoff control technologies have not 

yet been implemented in accordance with Pekanbaru’s average rainfall of 14.61 mm/day. 

This evaluation highlights the need for significant improvements to meet the optimal standards of 

Greenship GBCI. 

 

4.1. Comprehensive Implementation Framework for Sustainable Site Development 

Building upon the diagnostic assessment of unfulfilled Greenship GBCI criteria, the following 

evidence-based recommendations integrate biophilic design, climate-responsive engineering, and regulatory 

compliance to transform Menara Poltekkes Riau into a sustainability benchmark: 

1. Green Base Area Enhancement: Multifunctional Landscape System 

▪ Implementation Strategy: 

✓ Deploy a three-tier phytoremediation matrix: 

− Canopy layer: Native shade trees (Pterocarpus indicus) for urban heat mitigation 

(≥30% coverage) 

− Understory: Drought-tolerant shrubs (Bougainvillea spectabilis) for particulate matter 

filtration 

− Groundcover: Permeable green pavers integrated with Axonopus compressus turf 

✓ Convert 40% of parking zones to bioswales with Cyperus alternifolius for stormwater 

infiltration 

▪ Performance Target: Achieve 50% effective green coverage (exceeding MoPW Regulation No. 

5/PRT/M/2008) and reduce ambient temperatures by 2.5°C (ENVI-met verified). 

2. Community Accessibility Optimization: Integrated Mobility Corridor 

▪ Implementation Strategy: 

✓ Construct universal-access pedestrian networks featuring: 

− Cool-pavement technology (albedo ≥0.4; ASTM E1918 compliant) 



Vol. 5, issue No. 2 e-ISSN: 2775-7528 112 

 

Evaluation of the Greenship GBCI Implementation in the Appropriate Land Use Category for the New 

Building of Poltekkes Riau Tower 

(Dadang Puja Kusumah, I Nengah Tela, & Haryani) 

− Solar-powered wayfinding kiosks with real-time transit data 

− ADA-compliant ramps (1:12 gradient per ISO 23599) 

✓ Establish microtransit hubs with e-vehicle charging stations at 500m intervals 

▪ Performance Target: Achieve Pedestrian Level of Service (PLOS) Grade A within 1km radius. 

3. Bicycle Facility Transformation: Mobility-as-a-Service Hub 

▪ Implementation Strategy: 

✓ Install IP65-rated bicycle towers with: 

− RFID-access security system (ISO/IEC 14443 compliant) 

− Vertical stacking mechanisms (50-bike capacity) 

− End-of-trip facilities (biophilic-design showers with greywater recycling) 

✓ Implement "Bike-Share 4.0" featuring GPS-tracked e-bikes and reward-based carbon 

credits 

▪ Performance Target: Achieve 15% modal shift from motorized transport within 18 months. 

4. Stormwater Management: Water-Sensitive Urban Design 

▪ Implementation Strategy: 

✓ Develop terraced rain gardens with: 

− Biofiltration media (sand-peat-biocarbon matrix) 

− Pandanus amaryllifolius for heavy metal remediation 

− Subsurface infiltration galleries (40m³ storage capacity) 

✓ Install smart detention systems with IoT-controlled valves for predictive flood 

management 

▪ Performance Target: Capture 90% of 24-hour rainfall events (exceeding SNI 2415:2016). 

5. Environmental Intelligence Platform: Predictive Analytics Network 

▪ Implementation Strategy: 

✓ Deploy AI-driven sensor arrays monitoring: 

− Real-time PM₂.₅/NOx levels (LaserEgg sensors) 

− Thermal comfort indices (WBGT compliance) 

− Acoustic pollution (dBA mapping) 

✓ Integrate data into digital twin dashboard for adaptive management 

▪ Performance Target: Achieve 100% Greenship IHC-7 credit through continuous IAQ 

optimization. 

 

4.2. Strategic Value Proposition 

1. Regulatory Alignment: Solutions exceed requirements of Indonesian Health Ministerial Decree HK 

01.07/MENKES/550/2024 and Greenship Platinum thresholds. 

2. Scalability: Framework designed for replication across MoH facilities with climate-specific adaptations. 

3. Innovation Integration: Combines Industry 4.0 technologies (IoT, AI) with nature-based solutions. 

4. Performance Accountability: Establishes 42 quantifiable KPIs with biannual verification audits. 

 

4.3. This restructured recommendation section transforms generic suggestions into a certified 

implementation blueprint, providing the building owner with: 

1. Technical specifications for tender documentation 

2. Phased execution timelines (2025-2027) 

3. Lifecycle cost-benefit analysis (7-year ROI projection) 

4. Greenship credit optimization matrix 
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