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Abstract.Climate change is very influential in human life. Climate change has a strong

correlation with water usage and its existence in the world. This research was conducted to

analyze the water efficiency as an effort to modify climate change. The research area was

conducted on the social cluster buildings campus of Semarang State University (UNNES),

Semarang, Indonesia. The building of social clusters consists of three faculties, the Faculty of

Social Science, the Faculty of Economic, the Faculty of Law. The research area was chosen

due to located on the hilly preserved area. The lack of management will lead to worse

conditions, and it will harm the surrounding area considering its area function. Database

simulation on this research was analyzed by using the EDGE application that was initiated by

the World Bank. By using the EDGE application, the project analysis is getting faster, easier,

efficient, and more affordable. The result revealed that water efficiency in social cluster

buildings is 0 %. This percentage was classified as a low score under the minimum percentage

of water efficiency standards (20%). Based on the low-level water efficiency, this research

carried out five-level simple scenarios considering the condition of building management in

the social cluster of Semarang State University. Furthermore, by implementing the water

efficiency scenarios, the percentage increase up to 37.86% with 19,095.02 m
3
/yr of water-

saving calculated by EDGE application and extra 82,250 m
3
/yr calculated by manual

calculation.

1. Introduction

Climate change is highly influential in human life. As a global phenomenon, climate change has

spread its effect widely. As evidence, the effect of climate change, as shown by the high evaporation

and precipitation rate occurrences [1]. Global warming, either as a consequence of climate change, is

also increasing the ice melting that affects the sea level rise. Furthermore, the phenomena of global

warming will also increase the tidal flood effect in the coastal area [2].

Numerous effects of global warming are worsened by energy exploitation. Energy resources

need to be managed wisely to control their effect as well as their savings. Energy efficiency is one of

the activities to save the energy itself as an attempt to protect the environment. Energy efficiency is

either interpreted as the attempt of water savings activities.

Water is one of the renewable natural resources. However, the population growth following

high urban growth requires high water consumption. This condition will reduce not only the quantity

of water but also quality. Wasteful water behavior will cause a more unprivileged community to

access clean water. There are numerous ways to save and protect the water resources, such as control

the water usage in order to get the water efficiency.

Several urban areas in Indonesia give responsibility to the big buildings for conducting energy

efficiency. As conducted by the Special Region of Capital City of Jakarta that explicitly being

controlled by Governor Law started by 2012 [3]stated that Governor Law is not only controlling the

energy problem but also managing other problems, i.e., water usage. This caused by water resource is

having a high correlation to the energy usage in a building. A present of community awareness of

energy is essential to growing the habits of energy-saving as well as its efficiency, particularly for the

future life [4]. There are numerous ways to save energy i.e., water-saving,in terms of groundwater
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extraction or waste management. As conducted by the previous research [5], the greenhouse effect is a

consequence of exaggerating fossil fuel usage, conducting to the climate change, and harming water

resources availability.

Universitas Negeri Semarang (UNNES) campus has never conducted a calculation of water

use and savings. This condition is contradictive to the primary campus commitment as the University

of (nature) Conservation [6]. This commitment was initiated due to the campus is located at the top of

the hill. Moreover, it is getting worse confirming that the campus is located in the preserve area of the

upper stream of the main watershed in Semarang City, namely Garang River [7], as had been stated on

the Regional Regulation Number 14/2011 for Regional Spatial Planning of Semarang City. Not only

contradictive to the campus commitment but also the national university green index, namely UI

GreenMatrix. The UI GreenMatrix is a ranking for all the universities in Indonesia related to how the

universities maintain their green environment conservation.

Some alternative savings can be conducted so that the use of water becomes more efficient

than before. The determination of the alternative will be carried out by the EDGE (Excellence in

Design for Greater Efficiencies) method. EDGE is a certification system that proves that every

building to be built applies environmentally responsible practices [8]. If the developer wants to get an

EDGE certificate, the developer must have a sustainable energy-saving system. The main aspects of

EDGE in developing Green Buildings include aspects of energy efficiency, water efficiency, and

material efficiency in buildings. The basis for obtaining EDGE certification, building indicators must

save 35% Water, Building Materials 48%, and Energy 31%.

The application of the EDGE application on the UNNES campus for water efficiency will be

designed through a simulation of water use scenarios. The results of the calculation will obtain the

optimal amount of water use. The EDGE application can simultaneously predict the amount of savings

or water efficiency of the UNNES Campus.

This research aims to analyze the water efficiency as an attempt to modify climate change by

using EDGE application. EDGE application is a well-measured system for optimizing the building

construction plan to suitable to invest and more marketable. With fast and low purchasing process,

EDGE is in line with the developers needs to stay in a front line in green building era.

2. Methods
The research was conducted in the social cluster of UNNES campus, Semarang City, Indonesia. Social

cluster buildings are consisting of three faculties, namely Faculty of Social Science, Faculty of Law,

and Faculty of Economics. The research area was chosen due to located in the hilly preserved area.

The lack of management will lead to a lousy effect related to the area function. The research data was

simulated by using the EDGE application that was initiated by the World Bank. The research data was

taken from the actual condition of water management at the UNNES Campus. The data consisted of:

Table 1. Research Data
No Parameters Processing

1 Water Closet Management EDGE

2 Building Roof Utilization

3 Water-efficient Landscaping

4 Grey Water Treatment

5 Main Water Resources Manual Calculation

6 Intensive Water User

Data were calculated by using the EDGE application. This application is an open-source

application that is managed by the International Finance Corporation (IFC) as a World Bank Group

organization. Furthermore, calculating another parameter out of the EDGE application, i.e., primary

water resources and the most intensive water user. The primary water resources are divided into two

sources, namely groundwater and rainwater, for the advance scenario. The intensive water user is

defined as wudhu, and this term is not available on EDGE application due to classified as a special

issue for Muslim domination campus. The processes of this research are shown in Figure 1.
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3. Results and Discussion
Energy saving is an activity to reduce th

management is divided into three parameters, namely, materials, electricity, and water efficiency. In

this research, water efficiency is chosen as the main parameter that will be discussed profoundly,

considering its flexibility for being managed.

The idea of energy saving is strongly connected with the topic of carbon emission. Water

management is defined as the first control parameter to reduce the emission of carbon as an output of

electricity utilizing [10]. This research conducted the scenario regarding the existing condition of the

university building. The scenario was considered as the most applicable sc

condition of most of the buildings in Indonesia

efficiency in Indonesia, as well as the UNNES campus, is possibly achieved when UNNES campus

can implement and promote the scenario

Scenario Fresh Water

Input

1
st

Groundwater

2
nd

Groundwater

Rain Collecting

3
rd

Groundwater

Rain Collecting

Water surplus

4
th

Groundwater

Rain Collecting

Water surplus

5
th

Groundwater

Rain Collecting

Water surplus

As had been shown in Table 2, freshwater

collecting. The rain collecting was conducted by reducing the wastewater from the roof using arranged

fullers and pipes. This method was considered as the most suitable method for water efficiency due to

the meteorological condition in Indonesia with

overland flow that decreases the land quality due to the existence of the kinetic energy, which is

possibly eroding the surface soil, particularly for the UNNES Campus located in preserve hilly area.

For further benefit, this scenario will lead to the “zero runoff” building concept, a concept for

minimizing the total runoff. This concept in line with the national program, as mentioned by the

Figure 1. Flow chart research

Energy saving is an activity to reduce the impropriate usage of energy [9]. Energy saving in building

management is divided into three parameters, namely, materials, electricity, and water efficiency. In

research, water efficiency is chosen as the main parameter that will be discussed profoundly,

considering its flexibility for being managed.

The idea of energy saving is strongly connected with the topic of carbon emission. Water

the first control parameter to reduce the emission of carbon as an output of

. This research conducted the scenario regarding the existing condition of the

university building. The scenario was considered as the most applicable scenario considering the stock

condition of most of the buildings in Indonesia (Table 2). The energy-saving, in terms of water

efficiency in Indonesia, as well as the UNNES campus, is possibly achieved when UNNES campus

can implement and promote the scenario discussed.

Table 2. Water Efficiency Scenario
Fresh Water Gray Water Black Water

Output Input Output Input

Watering - - Groundwater

Tap

Sink

Flush

Watering - - Groundwater

Rain Collecting Tap

Sink

Flush

Tap Tap Watering Tap

Collecting Sink Sink Sink

Water surplus

Tap Tap Watering Tap

Collecting Sink Sink Sink

Water surplus Flush

Tap Tap Watering Tap

Collecting Sink Sink Sink

Water surplus

As had been shown in Table 2, freshwater was collected either from groundwater

collecting. The rain collecting was conducted by reducing the wastewater from the roof using arranged

fullers and pipes. This method was considered as the most suitable method for water efficiency due to

the meteorological condition in Indonesia with a high rainfall rate. This method will also reduce the

overland flow that decreases the land quality due to the existence of the kinetic energy, which is

possibly eroding the surface soil, particularly for the UNNES Campus located in preserve hilly area.

For further benefit, this scenario will lead to the “zero runoff” building concept, a concept for

minimizing the total runoff. This concept in line with the national program, as mentioned by the

]. Energy saving in building

management is divided into three parameters, namely, materials, electricity, and water efficiency. In

research, water efficiency is chosen as the main parameter that will be discussed profoundly,

The idea of energy saving is strongly connected with the topic of carbon emission. Water

the first control parameter to reduce the emission of carbon as an output of

. This research conducted the scenario regarding the existing condition of the

enario considering the stock

saving, in terms of water

efficiency in Indonesia, as well as the UNNES campus, is possibly achieved when UNNES campus

Black Water

Output

Groundwater -

Groundwater -

Flush

Flush

Flush

collected either from groundwater or from rain

collecting. The rain collecting was conducted by reducing the wastewater from the roof using arranged

fullers and pipes. This method was considered as the most suitable method for water efficiency due to

a high rainfall rate. This method will also reduce the

overland flow that decreases the land quality due to the existence of the kinetic energy, which is

possibly eroding the surface soil, particularly for the UNNES Campus located in preserve hilly area.

For further benefit, this scenario will lead to the “zero runoff” building concept, a concept for

minimizing the total runoff. This concept in line with the national program, as mentioned by the
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Ministry of Public Works, by improving the drainage system to reduce runoff [11]. The rain collecting

model is shown in Figure 2.

Figure 2. the rain collecting model in UNNES campus. The model was constructed to be utilized for

watering purpose.

The rainwater model showed in Figure 2 was considered a success story at the UNNES campus. It is

proved when the dry season is coming, the rain that had been collected during the rainy season can be

utilized for watering the garden. For this mode, the rain collecting utilization is considered only for

watering due to the advance study has never been conducted before to analysis the water quality for

other utilizations.

UNNES campus also conducted another rain collecting model to reduce the runoff impact

[11]. The model is shown in Figure 3. Briefly, the second model showed in Figure 3 was conducted by

installing the fuller in the lowest part of the roof where the water is coming down. Then the pipe was

installed on the edge of the fuller to transfer the water to the culvert.

Figure 3. the rain collecting model in UNNES campus. The model was constructed to reduce the run

off effect.
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Another water type of gray water was collected from reused water from the sink, which not coming

fromthe domestic uses. The highlighted idea that was taken from gray water utilizing was watering.

Growing plants and gardens are no longer a concern due to reuse the gray water that recently using

water-saving from freshwater. Another water type is black water from the toilet uses that cannot be

utilized.

By implementing the water treatment scenario, water-efficient will be achieved with water-

saving up to 19,095.02 m
3
/year, as showed in Table 3. In addition, the water savings will be added

with an extra 82,250 m
3
/year as the water-saving of wudhu activity, assuming that per one person

using 5 l of water for wudhu [12] [13], two times a day for 275 productive days in campus.

Table 3. Water Calculation

No Project Name

Water

Efficiency

(WE)

Water Savings (WS)

(m³/Year)
Information

1 Water Efficiency 37.86% 19,095.02

Building type:

education

Country: Indonesia

WE had reached the

minimum efficiency in

20% as had been stated

by EDGE.

The volume of WS up

to 19,095.02 m3/year

equal to the total

volume to live almost

400 people with their

water domestic uses in a

day [14].

Source: EDGE Calculation

The calculation of EDGE application obtained water efficiency percentage up to 37.86 % with

the consideration of certain aspects i.e., rainwater harvesting or collecting from the roof, watering

efficiency by utilizing gray water, other optimization of input, and output of gray water, and flush

toilet type. The consideration of water calculation also involved the one-year total of average rainfall

up to 3.257 mm/year. This one-year total of average rainfall was obtained from the default number of

EDGE application by considering the research country located.

The percentage of water efficiency that had been obtained in this study is one of the basic

requirements in conducting the green building certification [15]. Based on the total percentage of the

water efficiency through the treatment observation and data processing using the EDGE application,

the results for about 37.86% indicate that UNNES campus has met the water-saving standardization

determined by the EDGE application system.

The efforts to improve water efficiency are closely related to energy savings [9]. Every day

humans use energy, and most do not realize that they had spent much energy. The examples related to

water energy are reckless behavior of water or water-saving attitude. The water savings will ease the

pressure on nature both because of groundwater extraction and from the wastewater. According to the

theory [16], the greenhouse effect that is caused by excessive use of fossil energy can affect climate

change, which also has an impact on the water availability on the Earth.

Energy efficiency is also related to energy conservation. According to Government Regulation

No. 70 of 2009, Energy Conservation referred to energy conservation in a systematic, planned, and

integrated effort to conserve domestic energy resources and increase the efficiency of their utilization

[17].
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4. Conclusions
By using the EDGE application, the research obtained a total of water efficiency up to 37.86 %. By the

percentage, total water saving is up to 19,095 m3/year accumulated with additional water saving up to

82,250 m3/year. This efficiency was obtained by implementing the water efficiency scenario of rain

collecting and optimizing the gray water scenario.
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