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The Role of Vegetation and Landscape in the
Energy Efficiency—of Tropical Building
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2Department of Architecture, Faculty of Engineering, Diponegoro University, Semarang, Indonesia

Achieving energy efficiency in the building depends on the use of passive and active designs on the building
constructions. Active design can be referred to a way in designing building that consumes electricity, meanwhile
the passive design pointed to building design that take advantages of prevailing climate and natural energy
resources. The building heat load mostly due to the elements of building envelope which consumes much
electric energy for obtaining indoor comfort. It is the responsibility of building designer to design a comfortable
building without consuming much energy. In this study, we used the OTTV (Overall Thermal Transfer Value) and
the ECOTECT software version 4 Beta. The result shows passive environmental solution reduced the building
heat load significantly about 30% to the Indonesian National Standard (SNI). The numerical prediction of energy
demand inside the building has many advantages, such as time saving and easily applied in the design stage.

Keywords: Building, Energy, Landscape, OTTV, Tropical.

1. INTRODUCTION
As the result of rapid economic growth in Indonesia, energy
consumption increased dramatically. The energy consumption
increased by 7% annually from 2000–2013. Energy conservation
and saving are the national policy to reduce energy consumption,
and greenhouse gas emissions that related to global warming and
climate changes.1 The industrial sector and the office buildings
consumed huge amount of energy in Indonesia. Many sophis-
cated tools have been developed to achieve energy efficiency in
the both sectors. The building sector is a great contributor to
energy consumption in Indonesia, account for 30% of national
energy consumptions due to inappropriate building designs and
materials, and the greenhouse gas emission consumes approxi-
mately 30% of total energy consumption.2

The standard of energy conservation quantify the energy per-
formance of building envelope using OTTV (Overall Thermal
Transfer Value) to account the solar heat gain of the building
and its surrounding nature.3–6 To reduce the total energy con-
sumption, the National Energy Standards of Indonesia introduced
OTTV value to regulate the energy performance of buildings.
However, the use of OTTV alone would not ensure energy effi-
cient and cost effective buildings.7�8 The energy consumption
of building sector in Indonesia are varies. The previous studies
showed the estimation of energy consumptions in various build-
ings. It can be seen in the Figure 1.

A city is not merely a drove of buildings and infrastructure.
Structuring green open space will improve urban air quality,

∗Author to whom correspondence should be addressed.

reduce the air temperature, pollutant, and noise. Law No. 26
Year 2007 of Urban Space Planning stated Municipal Govern-
ment is obligated to provide public green open spaces as much as
30% of the urban area. However, the urban development is fre-
quently neglected this requirement. Semarang city recently only
has public green space as much as 7.5% of the territory.9�10

The impact of evapotranspiration of plants significantly reduces
the amount of the heat that caused the urban heat island phe-
nomenon: the temperature difference between cities and rural
areas. High urban temperature caused the increase of green open
spaces demand.11–15 Green areas in the urban produce lower
temperature compared to massive construction material that are
mainly stored and re-radiated solar radiation in urban areas.
Building envelopes took an important role in providing comfort-
able indoor air temperature of building in the tropics that must be
taken into account in building designs besides prevailing climate
to obtain thermally indoor comfort without using mechanical sys-
tem that consumes much energy.16–18

The regulations of building design issued by the Ministry of
Public Works (PU PERMEN). Moreover, Ministry of Energy and
Mineral Resources (ESDM PERMEN) also issued regulations on
energy efficiency. According to the Ministerial Decree No. 80
Year 2015, energy efficiency strategies can be conducted by pas-
sive and active design strategies.1 Building landscape and veg-
etation can be counted to passive design approach that focuses
on heat gain control in buildings.19–22 This study aims to find
out the energy saving in building because of structuring building
landscape and vegetation in the tropical buildings.
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Tuberculosis (TB), has been a serious global health problem, resulting in millions of deaths annually. In India
itself, 40% of the population are having Latent TB infection and approximately 10% of infected individuals have
higher risk of developing active disease, especially those who are immune compromised like HIV infected and
patients on immune suppressants. The Latent TB evolves through different stages to become active disease,
hence treating latent infection has better scope in controlling TB. Current TB treatment poses several problems
and also leads to emergence of drug resistance strains. The biodegradable nanoparticles are promising drug
carriers as it has high stability, less toxic and can release the drug in sustained manner. The objective is to
provide a new mode of drug delivery through nanoparticles (NP) incorporated with current anti-tubercular
drugs that could solve issues with current drug treatment regimen and make available for treatment of latency
and active form of TB in long term. In the present study, single emulsion solvent evaporation method was used
to formulate and optimize front line anti-tubercular drug with the polymer Poly(lactic co-glycolic acid) PLGA,
which is biocompatible and biodegradable. Characterization studies and determination of drug loading
efficiency were studied to know the effect of formulation variables. In Vitro drug release study was conducted
and reverse phase high pressure liquid chromatography method (RP-HPLC) was developed for the analysis of
drug. Hence, optimized PLGA, nanoparticles loaded with anti-tuberculosis drug (ATD) have shown good
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encapsulation efficiency and drug release profile resulted slow and sustained release over a period of several
days. In order to target therapeutic molecules, the biodegradable Nano particulate carriers has the potential
for improving the efficacy of TB treatment.
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Spiritual leadership is achieving universal recognition as an effective leadership construct. However, the
construct needs robust investigation of the relationship to diverse organizational behaviors in diverse cultural
contexts. This study examined how spiritual leadership influences counterproductive work behavior (CWB)
within a Korean cultural context. Research results confirmed that spiritual leadership positively impacts
employees’ sense of work meaning, which in turn can help mitigate CWB to the organization. Additionally,
research findings revealed that employees’ sense of work meaning mediated the relationship to CWB to the
organization. However, the impact of spiritual leadership through employees’ sense of meaning or
membership on CWB to the individual was not significant. The results of this study increase our understanding
of how the effects of spiritual leadership can help alleviate employees’ counterproductive work behaviors to
the organization.
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