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Eco-Resorts: how investing into 
ecological sustainability is also 
financially sustainable. 

For:
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The Growth of Mass Tourism in Bali
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Moratorium Lifted

From Cultural Tourism to Mass Tourism:

ÅYear 2000 å 2006: Bali was getting on average ~4 mln tourists a year

Å2004 å 2009: saw a doubling of tourists from 3mln  to 6mln

Å2009 å 2016: saw another doubling (+), from 6mln to 13.5 mln 

ÅBy 2019 Bali was seeing 16.8 mln tourists

ÅCOVID provided a 5 year setback and in 2024, international tourist had exceeded 2019 numbers

ÅMass tourism started in 2015 when we crossed 10 mln tourists

Source: BPS (2024)
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The natural environment has a carrying capacity , an ability to support life sustainably considering the resources available in the ecosystem in 
which they reside.

Population growth, development and tourism often exert a negative influence  on natural habitats and may have a profound impact on local 
cultures and socioeconomic systems. 

Environmental Boundaries and Carrying Capacity
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we are an

Environmentally Sustainable Design Consultancy

working with visionary leaders and developers to create eco -friendly destinations and 

experiences by integrating sustainable design principles into the development of one -of-

a-kind properties.



Tangible : material and financial value 
can be measured

ÅResource savings: energy, carbon, water, 

waste/materials, 

ÅImproved ecology, biodiversity, 

conservation, SOC

ÅFinancial savings $$$

ÅROI

Tangible And Intangible Benefits of Sustainability

Bridging The Gap ς making ecological Sustainability financially sustainable

Intangible : unable to be measured and can not value financially

Å Create brand value beyond the product itself. 

Å Brand recognition

Å Stand out from the crowd and differentiate yourself 

Å Loyal brand customers and following 

Å Valuable materials for communication

Å Inspirational and Leadership status
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73% of global hotel visitors would prefer 
an eco-sustainable hotel over a traditional one. 

43% of travellers are willing to pay extra for 
travel options with a sustainable certification . 

(2021 - Booking.com) (2023 - Booking.com)



Examples of Environmentally Sustainable 
Design in Eco-Resorts



Irrigation ; 31.6%

Pool ; 19.9%

Water-cooled 
chiller ; 17.4%

Hygiene ; 
12.7%

Kitchen ; 7.3%

Pond ; 5.8%

Bathtub ; 2.8% Cleaning ; 2.1%
Drinking water ; 

0.2%

Water Consumption Modeling Results 

Water System
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equal to the annual consumption of

737  
Indonesian family 2

129,000  m3 /  year

Water Demand

Scale of Impact

Ecological Impact

157,600 m3

of concentrated brine from 
desalination plant operation 3

286,600 m3

of groundwater extracted 3

50,900 m3

of wastewater generated yearly
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Evaporation vs Precipitation

Precipitation Evaporation

There are certain periods  when 
evaporation  exceeds during  dry season.

The site lacks water  supply  by 554  mm 
In April -October .

The Hotel  will  have the potential  to  
capture  187  m3 of  rainwater  per  year 
for  every 100  m2 catchment  area.

Site Assessment - Climate

Water System

12eco -mantra

Precipitation < Evaporation
Water loss is higher than supply

1BMKG Rainfall Data, Ngurah  Rai Airport  Station
2Ardana, P. D. H, et al. 2015. Studi Potensi Sumber 
Daya Air Waduk Muara Tukad Badung  (Estuary Dam) 
untuk Perencanaan Saran Infrastruktur Air Bersih di  
Wilayah Kecamatan Kuta dan Kuta Selatan

http://repo.unr.ac.id/573/1/Gradien%20Vol.%207%20No.%202%2C%20Oktober%202015.pdf


Integrated Water Management

Water System
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Clean water 
tank

BSTP Irrigation Tank

Drinking Water 
Product

Recharge Well

Overflow

Desalination 
Plant

Raw Water
Tank 1

Groundwater 
Well

Rainwater

Main 
Building

Hotel 
Villa and 
Suites

Public 
Facility

Lawn, Villa 
Landscape 
Irrigation

Legend
Raw water

Clean water Treated wastewater

Wastewater

Groundwater Recharge

Raw Water
Tank 2

Polishing 
Filter

Municipal
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Swimming 
Pools

from Main 
Building

Drinking 
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Lily Pond 
Makeup 
Water

Cooling 
System

Deep Well 
Injection

Clean 
Water

Brine

Strom 
Drainage

Blowdown and Backwash Wastewater

Domestic 
Wastewater



Water Efficient Fixture

Water System
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Å To reduce  water consumption  and promote  water conservation, a 

water-efficient  fixture should  be applied  in all villas, guest, and 

staff facilities (flow rate standard as shown in the table  below) .

Å We also recommend  implementing  sensor taps in public  areas, 

minimizing  unnecessary wastage.

14

Water fixtures

Flowrate

National 
Standard

ESD

WC Dual Flush full < 6 L/flush Ʈ 4.5 L/flush

WC Dual Flush reduced  <6 L/flush Ʈ 3 L/flush

Washbasin tap - guestroom <7 L/min Ʈ 4.5 L/min

Washbasin tap - public 
restroom

Ʈ 2 L/min

Shower <16 L/min Ʈ 10 ± 2 L/min

Kitchen tap <8 L/min Ʈ 8 L/min

Pre-rinse tap Ʈ 12 L/min

Irrigation tap <14 L/min Ʈ 12 L/min

Urinal <3 L/flush
Ʈ 2 L/flush
Waterless in BoH

Low Flush 
Toilet

45 % water 
savings per 
use

Aerated 
Faucet

35 % water 
savings per 
use

Low Flow 
Shower

25 % water 
savings per 
use

6,400 m 3

annual billed -

water saving

Equal 

to:
5%
reduction of 

total water 

consumption

Environmental Impact



Water Efficient Landscaping

Water System
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Drought  Tolerant  Plant

ÅThe Hotel  has a total  green  area of 62,600 m2 with average irrigation  
requirement  of 2.6 mm/day . 

ÅChoosing  native and appropriate  non-native vegetation  with 2 mm/day  
of water requirement , will reduce  irrigation  needs.

Å Implementing  droughtåtolerant  plants for 90% of the total  landscape 
area will reduce  23% of irrigation  demand .

Mulching

ÅMulching  is a great way to save water as helps retain soil moisture, 
reducing  watering  and irrigation  needs. 

Efficient  Irrigation  System

ÅDrip  irrigation  with a smart controller  is a good  irrigation  system to be 
considered .

Å It delivers water directly  to the root  zones of plants, prevents 
overwatering,  and ensures that plants receive the right  amount  of water.

9,200 m 3

annual billed -water 
saving

7%
reduction of total 

water consumption

Equal 

to:

Initial Design

ESD

Mulching

Landscape irrigation requirement: 
2.6 mm/day

Drip Irrigation

Sprinkler Irrigation

Landscape irrigation requirement: 
2 mm/day



Sustainable Pool & Pond System

Water System
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15,100 m 3

annual billed -water 

saving

12%
reduction of 

total water 

consumption

Equal 

to:

1

ÅPolyester (PE) filter material 
with an antimicrobial 
element

ÅNo backwash
ÅRequires only filter cleaning 

(no more than 100L water 
consumption per filter)

ÅLess chlorine wasted 
ÅApplied for: all villa and 

suites pools (except 
presidential hotel villa)

ÅPerlite (volcanic ash) filter 
material

ÅNo backwash
ÅRequires only monthly 

media replacement & and 
yearly chemical cleaning

ÅLess chlorine wasted 
ÅApplied for: cliff pool, 

bathing pool, sand pool, 
presidential hotel villa 
pool

ÅActivated recycled glass 
bottle filter media

Å50% less backwash
Å20 years of long-lasting 

media - no maintenance
ÅLess chlorine wasted
ÅApplied for all pond and 

water feature

Low Backwash Pool & Pond Filtration  System

Swimming  pools  are heavy consumers of water. To reduce  
water consumption  from the filter  backwash, several 
technologies  are proposed : 

Pleated Cartridge 
Filter

Regenerative Filter 
Media (RMF)

Activated Filter 
Media (AFM)
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Rainwater Harvesting

Water System

Rainwater is one of the alternative sources of potable  water which will be 
harvested from two surfaces and areas, Main  Lodge  Roof  & Upper  Floor  and 
Pool Areas. 

Dedicated  rainwater storage will store the water before  being  treated  into  clean 
water.

Legend Location Area (m2)

: Main Lodge 5,557

: Villa Pools 4,786

: Public Pools 2,121

Area Indication

14,000 m 3

annual billed -water 

saving

11%
groundwater 

consumption substituted 

with rainwater

Equal 

to:
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Recharge wells design

Sustainable Water System Design

Zero Runoff å Recharge Wells

Recharge wells plan

Recharge wells



Wastewater Treatment and Recycling

Water System
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Wastewater  Treatment  Facility

ÅWastewater can be treated  onsite.

ÅA sewage treatment  plant  with biofilm  media  has high  efficiency, 
compact  design, simplicity  of operation  and maintenance, and lower 
cost.

Landscape Irrigation  and lily  pond  makeup

ÅThe treated  wastewater will be recycled to  irrigate  landscapes and top  
up lily ponds

ÅRequire 58 m3 of space to store treated  wastewater or equal  to 65% of 
the maximum  irrigation  demand .

18,500 m 3

annual billed -water 

saving

14%
groundwater 

consumption substituted 

with treated wastewater

Equal 

to:



Onsite Drinking Water Facility

Water System
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104,850 kg
glass bottle waste is 

reduced per year

Equal 
to:

255,720
Single-use glass water bottle 

discharged in a year

Demand

1,150  liters
of drinking  water in daily operation  for both  
guests and staffs.

The System
ÅA drinking  water production  station with 

Reverse Osmosis (RO) technology,  
disinfection,  cleaning, and filling  system 
is proposed .

ÅRequire 57.5 m2 area, placed  in main 
building .

Environmental Impact

Supply from 
Clean Water Line

Drinking Water Production Station Water Distribution by Gallon & Glass Bottle

Packaging & Distribution
ÅDrinking  water products  will be distributed  to each guest room  with a 

glass bottle  packaging .
ÅFor staff consumption,  drinking  water products  will be provided  with 

gallons. 
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Water Modelling Result å L/occupied room 1

 IRRIGATION  POOL  WATER-COOLED CHILLER  HYGIENE  KITCHEN

 POND  BATHTUB  CLEANING  DRINKING WATER  GROUNDWATER

 EXTRA MEASURES  RECYCLED WASTEWATER  RAINWATER

Water Modelling Result ð with Extra Strategies
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Water System

4,852
L/occupied room

2,080
L/occupied room

24% Water reduction fixtures

11% Rainwater

58%
total 
groundwater
footprint 
reduction

9% Eliminate (cooling      

towers and some ponds)

14% Recycled Wastewater

73,700 m 3 
Water consumption per year

equivalent to the water used by 
421 Indonesian families per year

The Resort Reduces 

WATER SAVINGS
FEATURE

ALTERNATIVE WATER 
SOURCES + 

EXTRA MEASURES

1Water Usage Intensity = Total Yearly Water Consumption / Estimated Occupied Rooms in A Year
2Reference from Cornell Hospitality Sustainability Benchmark (CHSB) 2020, Luxury Segment in Indonesia. The benchmark is compar ed ®~ i^®^ «k®«í ^´kª^qk ^|i L¯^ª®szk ¿ ÝÀÃĆ ~p ªk«~ª®« ^|i r~®kz« z~µk«® µ^®kª g~|«¯{§®s~|Þ

2,115 
L/occupied 
room

CHSB Benchmark: 
Q1 2020 Luxury 
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Microclimate

Site Climate Analysis

Being located on a tropical island, Bali has a hot and humid climate 
with an average annual temperature of 28 °C and humidity of 85 -
90%. According to the UTCI, an index for describing the 
physiological comfort of the human body, with these conditions, a 
person is only comfortable 20% of the day . However, the average 
temperature in Awan Devi will be lower as the site is at a high 
altitude. 
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In Bali, the sun will maintain a high altitude throughout the year, 
shifting between the North and the South. In Awan Devi, as some 
Villas sit in the valley , these villas will be shaded by the 
landscape behind them from 3.30 PM until sunset , however as 
most of the villas face East, they will be exposed to direct sunlight 
in the early mornings until 10 AM



Building Passive Design ð Villa

Energy
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Trees
Provide landscape shading

Recommendation: Put a high -
canopy trees (>4 m) on the East 

and West side

Insulated roof
Reduce the heat transfer of 

the roof

Recommendation: Install 
insulation (ex. Rockwool 50 

mm) below the roof material

High Thermal Performance Wall 
Material

Reduce the heat transfer of the wall

Recommendation: Use autoclaved 
aerated brick (AAC) for the wall material

Cross Ventilation
Promote natural ventilation in the building

Recommendation: Provide operable 
windows or opening in the opposite side 
direction of building facades

Efficient Glazing Strategy
Promote sufficient daylighting and minimum heat gain

Recommendation: Reduce glazing in the East and 
West side, and use a high thermal performance 
glazing such as Double Glazing

Air-tight Construction
Reduce the air leakage from and into 
the air- conditioned room

Recommendation: Minimum gaps and 
sealant in the doors/windows


