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Application of LEAP model on long-term
electricity demand forecasting in Indonesia, 
period 2010-2025

Jaka Windarta 1,3, Bambang Purwanggono2, and Fuad Hidayanto1,*

1 Master Program of Energy, Diponegoro University, Semarang, Indonesia
2 Department of Industrial Engineering, Diponegoro University, Semarang, Indonesia
3 Department of Electrical Engineering, Diponegoro University, Semarang, Indonesia

Abstract. Electricity demand forecasting is an important part in energy 
management especially in electricity planning. Indonesia is a large country 
with a pattern of electricity consumption which continues to increase, 
therefor need to forecasting electricity demand in order to avoid unbalance 
demand and supply or deficit energy. LEAP (Long-range Energy 
Alternative Planning System) as a tool energy model and Indonesia as a 
case study. Basically, electricity demand is influenced by population, 
economy and electricity intensity. The purpose of this study is to provide 
understanding and application of electricity demand forecasting by using 
LEAP. The base year is 2010 and end year projection is 2025. The 
scenarios of simulated model consist of two scenarios. They are Business 
as Usual (BAU) and Government policy scenario. Results of both 
scenarios indicate that end year electricity demand forecasting in Indonesia 
increased more than two fold compared to base year.
Keywords: electricity, demand forecasting, LEAP, scenario, Indonesia.

1 Introduction

Energy has an important role in human life since ancient times. Animals were used to plow 
rice fields, firewood for cooking and the use of wind for sailing is proof that energy is 
important in supporting human life [1]. Energy sources, in terms of usage, consist of 
primary energy and secondary energy. Primary energy is the energy given by nature 
directly without processing. While secondary energy is the primary energy that has further 
process. Petroleum, natural gas and coal are forms of primary energy. Electricity is one 
form of secondary energy. Based on the type of fuel, electricity is the most widely used 
energy after petroleum [2]. In addition, electricity is easily to trasmitted through 
transmission and distribution line, easy to use and a lot of devices on the world need 
electricity as power source. 

Indonesia is the fourth most populous nation in the world. The archipelago 
approximately 17,508 islands located between latitude 6o North and 11o South and 
longitude 95o East and 141o East [3]. As reported in the 2010 census conducted by Statistics 
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Quaternary quality a medium quality that 
connects macro quality with micro quality

Mingshun Song1,*, Tingting Zhu1 , and Binfang Qi1

1China JiLiang University, Hangzhou, Zhejiang, China

Abstract. To construct the outlook on great quality, the concept of quality 
can be divided into two aspects, micro quality and macro quality at present. 
However, the definition of micro quality and its contents are not related 
organically with the conception of macro quality and its contents. So an 
intermediate variable between micro quality and macro quality is needed to 
link them together, and this intermediate variable is named as medium 
quality. This paper introduces the connotation of medium quality that 
includes the concept of quaternary quality, namely zero quality, unary 
quality, binary quality and ternary quality, and explains the progressive 
logical relationships of these four qualities. Micro quality and macro 
quality are cohered by medium quality organically, and thus formulates the 
scientific outlook on great quality.

1 Introduction

Nowadays many countries attach great importance to the quality of economic development, 
which is defined as development quality in this paper. Therefore, one of the most important 
goals for China to advance along the path of scientific development is the pursuit of 
development quality. Development quality, which consists of core factors including 
reputation, market rules, market competitiveness and brand, is the degree for economic 
development to meet the requirements of the whole society and sustainable development. 
Development quality, also known as macro quality, is one of the hottest topics in quality 
academia in recent years[1]. Product quality, which includes hardware product quality, 
software product quality, processed material quality, service quality and project quality, is 
the traditional research field in academia. Relative to development quality, product quality 
is also called micro quality. The concept of quality is divided into micro and macro aspects, 
and thus formulates the outlook on great quality[2]. According to the research paradigm, 
micro quality and macro quality shall have a logical relationship, but now this relationship 
is ambiguous. Quality practitioners and academia still focus on the concept of product 
quality, and the definition of product quality mainly based on the International Organization 
for�Standardization�(ISO),�that�is,�“Degree�to�which�a�set�of�inherent�characteristics�fulfils�
requirements.”�This�definition�can�be� interpreted�as� the�degree�that�product� characteristics 
conform to standards and meet the requirements of customers[3]. The formation of the 
outlook on great quality must be based on the combination of micro quality and macro 
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Three activities to promote the development of 
standard professionals

Manabu Eto1,*

1Institute of Innovation Research, Hitotsubashi University, 2-1, Naka Kunitachi Tokyo Japan

Abstract. I was involved in three projects to educate standard 
professionals in 2017. The first was conducted for first through third-year 
university students as a part of standardization education in collaboration 
with several universities in the west Tokyo area, and many students 
participated. In the second, the Japan Standards Association began a 
system for registering standard professionals, and prepared and 
implemented a training system for acquiring registration qualifications. In 
the third, Yamaguchi University used government funds to create 
education materials for instructors for standardization education. These 
three projects are aimed at solving the problems found in past standard 
professionals’�education.�I�will�report�the�details�of�these�three�projects�as�a�
case�example�of�standard�professionals’�development�activities�in�Japan.

1 Introduction

Efforts to educate and train standardization-related professionals have a long history, but 
Japan only started undertaking such efforts at a policy level in 2004. In that year, the 
Koizumi Cabinet formulated a set of guidelines titled�the�“Big-Boned Policy” (honebuto 
no� hōshin),�which� highlighted� the�“strategic acquisition of international standards.” In 
the same year, the government released the “Plan for Promoting Intellectual Property,” 
which underscored the importance of bolstering strategic efforts related to international 
standardization. 

In� tandem�with� these� policy� developments,�METI� released� in� June� 2004� the� “Action�
Plan�for�Bolstering�the�Base�for�International�Standardization�Practices”�and,�in�2006,�the�
“Strategic� Goals� for� International� Standardization.”� These� guidelines� stipulated� two� key�
goals: (1) Submit twice as many proposals for international standards than in the passing 
year,�and�(2)�be�the�“core�country”�(the�country�that�holds�an�advantageous�position�in�the�
formulation of a given international standard) in as many standards proposals as Western 
nations. The guidelines also outlined a concrete measure for achieving these goals: 
“training�standards�experts�who�are�internationally�fluent.”�Tasked�with�examining�specific�
strategies for how to implement this measure, the Japanese Industrial Standards Committee 
(JISC) established a special committee on training and education. On July 16, 2008, the 
committee then released its report, which became the first report in Japan specializing in 
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The urgency of testing standard for elderly’s
monitoring systems in Indonesia
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1Surya University, Physical Energy Engineering,Tangerang15143, Banten, Indonesia
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Abstract - Due to several aspects, such as safety, applicability, and 
reliability of the elderly monitoring systems, it is urgently need a testing 
standard for this system. Commonly, the user, especially caregivers or 
nurse, do not know exactly that procedure. In order to educate both, 
consumer and producer, preventing problems which may arise among 
them, and guarantee that instrument is operate as well as stated on the 
instruction manual, which conform to a certain testing standard which 
introduced by legal institution (SNI or ISO), establishment a testing
(physical and/or written) for this device,  especially in Indonesia,  is 
urgently needed.
Keywords: testing standard, monitoring systems

1. Introduction

In table 1 belows,  USA have elderly people about 15.2% from their population, but for 
Japan,  the number of Japanese people with ages 65 years or older nearly quadrupled in the 
last forty years, to 33 million in 2014, accounting for 26.3 % of Japan's population.

Table 1. Percentage elderly population in several country [1]
NO COUNTRY ELDERLY.S YEAR NOTE
1. JAPAN 33.9 Million 2017 26.3 %
2. SWEDEN 1.97 Million 2017 19.8 %
3. UK 11.8 Million 2016 17.8 %
4. USA 49.2 Million 2016 15.2 %
5. INDONESIA 21.5 Million 2017 9.43%

Based on statistical data which released by Bureau of Communication and Society Care 
Ministry of Health,  the population of the elderly in Indonesia are more than 9% from total 
population[1], especially in 3 province, ie Yogyakarta, Middle Java and East Java. It 
means, according to the definition, Indonesia already belong to ageing country [more than 8 
%]. It has to a consequence for the government for introducing more reliable health 
services. 

As stated by Prof. Dr. dr Siti Setiati, SpPD-KGer, Pergemi (Persatuan Gerontologi 
Medik�Indonesia),� � in�paper�“Masalah�Kesehatan�yang�Harus�diwaspadai�oleh�Lansia”[2],
that there are about 23 % global problem health which belong to Elderly [Lansia] health. It 
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