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Abstract. Green Energy from the perspective of energy processing and 
utilization is fundamental in sustainable regional expansion. This research 
gathered 12 hamlets in the coordinate area of Mantang Island in Bintan 
Regency as representatives for realizing the Lagrange and Laplace 
transform method used is determining utilization targets, regulations 
regarding the selection of types of energy sources and regulations 
regarding the use of technology in the form of indicators of extensive 
evolution. based on proportional accumulation of the observation area from 
2020 to 2023, this research implements a form of affiliate quality 
improvement version and performance calculations, and extensively 
utilizes economic constraints and technology indicator study patterns, to 
examine Lagrange and Laplace transform patterns and spatial 
dissemination of green energy development in the testing area. the results 
show the following. (1) the causes influencing the development of green 
energy in the research area indicate that the gradation of impact of the three 
aspects is growing, and the gradation of impact of one of the qualities is 
shrinking, and the percentage of divergence is gradually decreasing, which 
shows the concept of infrastructure versus environmental preferences. (2) 
Large Mantang and Small Mantang in the current conditions and the 
tendency to use green energy and changes in the islands need to be taken 
into account. Mantang Besar, Bintan Regency is in a good status, while 
Mantang Kecil has little green energy exploitation potential and it is hoped 
that this will be explored. (3) The sample area shows ''high-high'' or ''low-
low'' agglomeration, the result is special treatment in the form of a subsidy 
on the selling priceelectricity produced using renewable energy and 
subsidies for the purchase price of fuel originating from renewable energy, 
utilization of bioenergy for electricity generation reached 1,717.9 MW
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1 Introduction 

Geographical conditions of the Mantang District area from sea level are: ± 0 - 200 m2 
with an estimated area of ± 1,223.10 km2 with annual rainfall of 1,500 Mm with an average 
wind speed of 1,200 Ms with a maximum temperature of 36 0C with a minimum 
temperature of 24 0C. Mantang District is mostly located on Mantang Island. The islands in 
Mantang District currently consist of 39 islands, of which 14 are inhabited and the other 25 
are small, uninhabited islands. The Mantang District area is a marine area so the sea area is 
larger than the land area. The land area of Mantang District is + 114.00 km2, while the sea 
area is much larger than the land area, namely +1,109.10 km2 so that the total area of 
Mantang District is +1,223.10 km2 ,The current problem is related to the ownership of large 
fossil fuel resources, which has become an obstacle in the exploration of green energy in 
the archipelago. The cause of high fuel consumption is due to economic development and 
population growth as well as the inelastic nature of goods and ease of access. The 
development of green energy is a way of economic growth and social development aimed 
at efficiency, harmony and sustainable capabilities. Its main functions are as follows: first, 
environmental resources are taken as internal elements of social and economic growth; 
second, the realization of sustainable economic, community and environmental 
development results; and third, the ''green'' and ''ecological'' nature of the processes and 
results of economic activities should be considered as the main components and approaches 
to the development of green energy. A comprehensive evaluation of the islands regarding 
the development of green energy displays a process that takes the village development of 
the affected islands and surrounding ecosystem areas as the object of study; starting from 
the structure, input and output, processes and efficiency of system islands; aiming for 
efficiency, harmony and sustainability; and utilize indices that include island system 
composition and pattern, function and vitality, resilience and coordination [4]–[6], etc. As a 
foundation for island ecology, green energy development planning and village energy 
consumption, management, comprehensive evaluation of islands, green energy 
development is an important area of sustainable energy research and has always been a 
hotly discussed area in the spotlight of all sectors of society as well as many scholars, to 
carry out a comprehensive evaluation of development. green energy from the perspective of 
energy consumption, existing research mainly focuses on the following aspects. 1) 
Research perspective. In 1987, according to a Report of the World Commission on 
Environment and Development (WCED), ''sustainable development'' is development that 
meets the needs of the present, without compromising the ability of future generations to 
meet their own needs [7]. The Fifth Ministerial Conference on Environment and 
Development (MCED), held at the United Nations Economic and Development Conference 
of the Social Commission for Asia and the Pacific in 2005, documented that the growth of 
green energy emphasizes environmentally friendly and sustainable economic progress to 
promote low carbon , socially. inclusive development [8]. Lin and Benjamin [9] 
investigated the determinants in measuring the dynamic change of the green energy 
development growth index (GDGI) and concluded that ''a one unit increase in the change in 
the best practice gap (BPC) will affect the growth of green energy development in Mantang 
Island by 102.3 percent, and a one unit increase in efficiency will accelerate the growth of 
green energy development by 99.41 percent''. Ji et al. [10] outlines three new concepts and 
approachesThe location of the Mantang Island area can be seen on the following map,  
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Fig. 1. Island Mantang 

 
Island Mantang part can legitimately expect the developed area to take the lead in 

accelerating mitigation action, and also do more by way of providing financial assistance. 
However, they must also recognise that they will also have to do more to reduce their  GHG  
trajectory  and  provide  policy  stability  to  foster  investment  and  guide  the transition. 
Fortunately, there is today a growing perception that the objectives of growth and poverty 
reduction can be combined with the objective of sustainable climate change through 
appropriate choices of technology and large investments in critical sectors. There are also 
important “co-benefits” from a low carbon scenario that could be realised, notably in the 
form of health benefits from reduced air pollution. Mantang island mitigation plans are 
important for the Kepulauan Riau  as a whole and if all area do indeed make efforts to 
improve upon their INDCs, Mantang Island  would also be expected optimal in 
implementation green energy. This research attempts to explore the options Pulau Mantang 
has by comparing the implications of two alternative scenarios for energy use and GHG 
emissions5  that are consistent with achieving a high growth rate of GDP. One is a 
business-as-usual (BAU) scenario, which projects energy requirements and the consequent 
GHG emissions if no special efforts are made  to  mitigate  emissions  other  than  a  
continuation  of  past  trends.  The  other  is  an alternative Low-Carbon (LC) scenario, 
based on strong action to mitigate GHG emissions, promote greater energy efficiency and 
shift to cleaner green energy sources. dead time (time delay, transport lag, translate 
function, shift function),  

 
 
Where;  

 
F(t)   = unit rectangular pulse 

 = impulse (dirac or simply delta function) 
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Table 1. Final Energy Demand from Different Sectors in BAU Scenarios 
Sector Units 2012 2047 
Transport Mtoe 79.9 487.5 
Buildings Mtoe 20.5 192.1 
Industry Mtoe 202.8 895.9 
Agriculture Mtoe 20.4 68.6 
Cooking Mtoe 92.2 43.8 
Telecom Mtoe 7.1 15.8 
Total Demand Mtoe 423 1,703 

  
The energy intensity of GDP, i.e. energy used per unit of GDP, in the BAU scenario 

falls from 0.24 kgoe/US$ in 2012 to 0.14 kgoe/US$ in 2032 and further to 0.08 kgoe/US$ 
in 2047. This decline of 67% in three decades is impressive but since total GDP will be 
twelve times larger in 2047, total energy demand will be four times larger in this year than 
in the base year, with obvious implications for the absolute level of emissions. Energy 
supply assumptions projecting island green energy supply, research focus on primary 
energy sources that consist of light source, oil and gas as fossil fuels, and non-fossil energy 
sources such as hydro, nuclear, solar, wind, biofuels etc. Electricity is directly used in many 
sectors, but it does not figure separately in the supply side projection because it is produced 
by one or other of the primary energy sources and it is these sources that are included in 
produtif criteria 

Table 2. Import Dependence 

  
 
 
Consumption 

 

Units 
 

Mtce 

 

2012 
 

706 

 

2032 
 

1,707 

 

2047 
 

2,704 

CAGR 
(2012-2047) 
3.9% 

CAGR 
(2000-2012) 
6.8% 

 

Coal Production Mtce 582 1,152 1,157 2% 5.5% 
Import 
Dependence 

 

% 
 

18% 
 

33% 
 

57% 
  

       
 
 
Oil 

Consumption 
Production 

Mtoe 
Mtoe 

166 
38 

459 
49 

707 
59 

4.2% 
1.2% 

4.4% 
0.5% 

Import 
Dependence 

 

% 
 

77% 
 

88% 
 

90% 
  

       
 
 
Gas 

Consumption 
Production 

Bcm 
Bcm 

60 
48 

148 
69 

215 
128 

3.7% 
2.9% 

17.0% 
6.2% 

Import 
Dependence 

 

% 
 

22% 
 

56% 
 

43% 
  

       
 
 
Overall9 

Consumption 
Production 

Mtoe 
Mtoe 

609 
421 

1,451 
756 

2,262 
925 

3.8% 
2.3% 

5.3% 
n.a. 

Import 
Dependence 

 

% 
 

31% 
 

48% 
 

59% 
  

  

The supply projection assumes that growth of island green energy production will be slower 
than in the past, in part reflecting continuing constraints coming from the impact of 
environmental regulations that have limited the ability of Mantang to increase production. 
The projections imply a slight increase in the growth rate of oil production, but a slowdown 
in gas reflecting the lack of proven reserves.  
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The supply projection assumes that growth of island green energy production will be slower 
than in the past, in part reflecting continuing constraints coming from the impact of 
environmental regulations that have limited the ability of Mantang to increase production. 
The projections imply a slight increase in the growth rate of oil production, but a slowdown 
in gas reflecting the lack of proven reserves.  

2 Method  

The key elements involved in moving to a low-green energy growth path are reflected in 
the identity: 
 
Emissions/GDP = (Energy/GDP) x (Emissions/ Green Energy). 
 
calculation shows that the emissions associated with any given level of GDP (the left hand 
side of the identity) can be reduced either by decreasing the green energy intensity of GDP 
(the first term in round brackets), which broadly covers what may be called demand-side 
interventions by reducing the emissions intensity of energy konvensional  (the second term 
in round brackets) which refers to supply-side interventions switching the composition of 
energy to greener energy sources. The demand and supply-side actions simulated using the 
IESS V 2 calculator, which together produce the LC scenario, 
 
Demand - side actions to lower energy intensity of GDP 
 

2.1 Model and Formulation  

Equations green energy GDP;  

GDP -1(y(s)) = y (x)        (1) 

                 y(s) = Q(s)/P(s) = 0                                                            (2) 

       

order P(s) > order Q(s) 
energy derivative function;  
concept of the derivative as a point specific value and as a function may confuse calculus of 
a function energy Based on the single weight of each index calculated by the translational 
corrected entropy method and the coefficient of variation method, an optimized decision 
matrix is established. Suppose that the combination weight is wj; then, 
 
(wj = αwaj + βwbj) 
α + β = 1 
 
where α and β represent the determined weight and the homologous preference degree 
coefficient of the translational corrected entropy method and the coefficient of variation 
method, respectively. Pursuant to the Euclidean distance function D 

 

3 Conclusion 

According to the analysis, the factors influencing the green energy development of the 
Mantang Islands study area at different stages in the 2 months of the study, it found that the 
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influence of economic development factors on green energy development gradually 
decreased, while the influence of social security, energy utilization and ecological 
environmental factors in green green is increasing, and the magnitude of the influence of 
the four factors is gradually getting closer, reflecting the coordinated development of the 
economy, society and the environment. From this point of view, environmentally friendly 
development on the island of Mantang Besar is relatively good, whereas in Mantang Kecil 
the energy consumption structure and energy resources with low utilization efficiency are 
rather poor. Green development in the study area presents a significant spatial 
agglomeration effect, high-high and low-low agglomeration effects are marked, and the 
high-low or low-high spatial differentiation effect is not obvious. Judging from the time 
series, the spatial agglomeration effect has weakened, indicating that regional green energy 
coordination has gradually improved, and the construction of the green ecological 
integration process in YRD has achieved remarkable result Growth based on BAU 
assumptions will produce an outcome which is not environmentally sustainable. Mantang is 
very likely to achieve the targets indicated in the INDCs, but we know that even if all 
INDCs are implemented, the in Mantang will fall short of limiting global warming to no 
more than 20C above pre industrial levels. Hopefully, stronger action by industrialised area, 
including the provision of appropriate financial and technical support, will be taken in the 
years ahead and this will island developing  to strengthen their other, The LC scenario 
explored in the research suggests that Mantang can improve the trajectory of GHG 
emissions very substantially. This requires taking strong action to reduce the energy 
intensity of GDP in many sectors and also to shift the composition of energy supply 
towards green sources. Although this scenario still leaves per capita emissions level 

in 2047 at a high level in the context of global carbon constraints, it does demonstrate that 
Mantang could peak GHG emissions before the mid-century point if there is a global 
concerted effort to achieve serious goals 
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