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Abstract 

Energy-efficient projects use alternative technologies, fuels and management systems to 
diminish heat and electricity consumption. New and renewable energy-supply projects produce 
heat and electricity using sources of energy which are regenerated over short time periods. Their 
recent rise to prominence in modern society has been driven by their low environmental impact 
relative to fossil-fueled alternatives. Nevertheless, as they mature, energy-efficient and new and 
renewable energy technologies must demonstrate not only their environmental benefits, but also 
their economic competitiveness. This study concentrates on the analysis of investment projects 
using approaches that take into account the unique economic, environmental and energy 
characteristics of renewable and energy-efficient technologies. The global demand for energy-
supply and efficiency projects has never been greater. These trends are driven by many-mostly 
inescapable factors: a growing global population, increasing wealth, uncertainty of fossil fuel 
price, security of supply concerns and enhanced policies to combat greenhouse gas (GHG) 
emissions and global warming. Indonesia over PERTAMINA has developed NRE technologies 
like wind power, solar photovoltaic, geothermal, and hydroelectricity. Each of the myriad of 
energy efficiency and supply projects which will comprise these investments must be identified, 
shortlisted, modelled and economically assessed before it can be financed and implemented. In 
this study, we take a short brief overview to propose building a solar PV farm with capacity 50 
MW, the purpose of this project investment is to fulfil the government regulation according 
primary energy mix from NRE approximately 23% on 2025. 

Keywords: Investment, Project Financing, Renewable Energy, Solar PV. 
 

1. Introduction and Purpose 

The past of assessing the cost and benefits of new and renewable energy projects is most likely 
providing humans have been harnessing energy for their needs. Hunter-gatherers must have 
acknowledged that the advantages of cooking, light and warmth from fires outweighed the time 
and effort involved in collecting the necessary fuel. Nevertheless, it was not until the 18th 
century that the formal process of investment assessment (capital budgeting) occurred as a 
discipline, which concentrated on measuring the advantages of long-term capital investments to 
companies. Assessing the cost-effectiveness of energy investments became much more 
important as a result of the 1973 oil and 1979 energy crises, which resulted in real oil prices 
increasing from a long-term historic average of about $20/barrel ($/bbl.) to $60 and then over 
100$/bbl. This indicated a much greater level of interest in energy-efficient and renewable 
energy-supply technologies as economic alternatives to fossil fuels. With the long-term rise in 
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fossil fuel prices since the 1970s and predictions for this movement to continue, the investment 
appraisal of energy projects has continued to become increasingly important. 

1.1. Company History 
 

Recently, PT PERTAMINA (Persero) already established for sixty-one years of experience in the 
energy production. PERTAMINA remains dedicated in constructing the nation-state through 
energy independence in the field of New and Renewable Energy and Business Diversification. 
This obligation is revealed by the formation of superior products to run the demands of 
consumers to get larger products. PERTAMINA needs to strengthen its movement, with the aim 
of creating sustainable commercial development for the Corporation through investment and 
industry optimization that remains to grow in accordance with the outlooks of all stakeholders. 

 

1.2. Business Scope Activity 
 

According to the Decree of the Minister of SOE’s as a General Meeting of Shareholders dated 
November 24, 2016 concerning Amendments to the Articles of Association of PT PERTAMINA 
(Persero) as specified in the Notary Deed No. 27 dated December 19, 2016. The duration of the 
Company's business activities is business activities in the field of energy operations 
establishments, such as petroleum, natural gas, and NRE. In addition to additional activities 
that are suitable or provision commercial accomplishments in the energy sector, as petroleum, 
natural gas, and NRE, the optimization of assets possessed by the Corporation. 
In accordance to Articles of Association, the Corporation can ensure the core business, 
comprising implementation: 
 

• Petroleum and natural gas exploration; 
• Exploitation of petroleum and natural gas; 
• Accomplishments in the electrically powered energy area comprising nonetheless 

not restricted to geothermal exploration and exploitation, geothermal power 
plants, gas power plants and electricity formed by the Firm; 

• Treating accomplishments that yield Petroleum, Special Gasoline, Non-Fuel, 
Petrochemical, Gas Petrol, LNG, GTL and additional products, either end 
products or semi-finished products; 

• Source of biofuels, treating, transport, storage and profitable accomplishments; 
• Accomplishments of shipping of oil, petroleum, gas petrol and / or extra products 

over terrestrial, marine and / or in-flight containing gas transport over pipelines; 
• Storage accomplishments (acceptance, assortment and payments) of apply oil, 

petroleum, gas petrol and / or additional products to positions beyond and / or 
underneath the shallow of the terrestrial and / or shallow of the marine; 

• Profitable accomplishments (procurement, trade, export, import) of apply oil, 
petroleum, gas petrol and / or further products, containing viable electricity; 

• Improvement, assessment, construction and profitable accomplishments of NRE. 
 

1.3. Business Issue 
 

Due to recent circumstances, PERTAMINA recognizes that the resource and consumption of 
apply oil and natural gas energy stances negative ecofriendly influences that essential 
diminished. Thus, in the exploration, source and controlling of energy, PERTAMINA started an 
alteration in placement concerning creating further ecological energy alternatives. The idea 
mentions to the establishment of energy sources, mutually conservative and NRE, resourcefully 
accomplished, spotless and real, to run into recent and upcoming energy difficulties, while at the 
similar period , they are powerful downs the opposing ecological influences to determined level 
of our measurements toward organize accordingly. 
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Concisely, PERTAMINA has activated using the expenditure of NRE comprising geothermal. As 
a result of completion of 2017, through the on stream of the Ulubelu Unit four project, 
PERTAMINA has effectively elevated the geothermal power plant set up capacity in extra 55 
MW. At the moment, PERTAMINA’s Geothermal total connected capacity is 587 MW. In 
addition, geothermal drive stand PERTAMINA’s prominence in comparative to the 
improvement of NRE for the midterm. PERTAMINA is likewise emerging several further 
methods of NRE comprising Solar PV and Green diesel, beside using those still currently 
explored such as wind energy, hydropower, and energy storage. 

 

2. Methods 
 

In this study, completely figures has been applied to spread over such principles concepts as 
PEST analysis, Porter’s 5 Forces, Competitor Analysis, VRIO Analysis, VCA, and SWOT 
Analysis. The outcome of the examination will assist to determine the alternative strategy as 
facts to answer the issue. 

2.1. Conceptual Framework 
 

Determining the accuracy and importance of the conceptual framework in the cluster that is 
appropriate for the subject being worked on. As a guide, it is usually a conceptual framework 
that has a section on the internal circumstances of the company, information, profiles and 
behavior of customers, suppliers, information and communication, and various factors at the 
macro level such as infrastructure, economic provisions, and political regulations. We can 
describe as following figure: 

 

Figure 2.1 Conceptual Framework 
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2.2. External and Internal Analysis 
 

The overall aim of doing this is to associate the energy efficient areas of the company keen on a 
dedicated determination to accomplish greater performance. This is is regularly completed over 
several methods. It is essential for PERTAMINA to recognize the situation and the business 
circumstances that occurs, consequently PERTAMINA has  met the recent circumstances and 
forecast the upcoming opportunity that might occur. Furthermore, PERTAMINA will be 
competent to proceeds result in business strategy particularly in NRE area to answer the issue. 

2.2.1. PEST Analysis Summary
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Table 2.1 PEST Analysis 
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2.2.2. Porter’s 5 Forces 
 

Porter’s Five Forces examination is the most important instrument for examining the reasons of 
the energy industry to measure the effectiveness of method in the recent marketplace. The study 
will facilitate PERTAMINA to make a deliberate conclusion to answer the issue. 

 

Figure 2.2 Porter’s 5 Forces Method 

 

Figure 2.2 Porter’s Five Forces Analysis 

2.2.3. Competitor Analysis 
 

Competitor analysis takes two major activities, the first one is to attain information 
approximately significant competitors, and the last one using that information to predict 
competitor behavior. PERTAMINA is the largest company in Indonesia in terms of revenue and 
net income, both compared to the other state-owned companies and private enterprises 
nationwide. Nevertheless, among the major global energy companies, PERTAMINA is one of the 
smallest in terms of both financial and operational. As an integrated oil and gas company and 
energy company hence, that it cannot be compared with other companies from different 
industries. 
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2.2.4. Value Chain Analysis 
 

Value Chain Analysis is a strategy instrument used to examine the company's internal activities. 
The aim is to distinguish which activities are furthermost valued (namely the source of prices or 
differentiation advantages) for the company and which can be increased to deliver a competitive 
advantage. Conversely, by considering at internal activities, analysis exposes where the 
competitive advantage or loss of the company. Companies that compete through differentiation 
advantages will attempt to do their activities better than competitors. If it strives over cost 
advantages, it drives to do internal activities at a lower cost than competitors. Once a 
corporation is able to produce products at a lower budget than marketplace prices or to offer 
greater goods, it makes an income. Porter presented the broad VC method in 1985. The VC 
characterizes all internal accomplishments that the company does to produce products and 
services. Value Chains are designed from the main activities that directly increase value to the 
end product and funding accomplishments that enhance value ultimately. 

 

Figure 2.3 PERTAMINA Value Chain Analysis 

2.2.5. VRIO Analysis 
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2.2.6. SWOT Analysis 
 

SWOT analysis is a portrait of business situation and providing an input on the making of 
strategic alternatives. This provides management with a framework of the main issues moving 
the industry and business and classifies the beginning for emerging strategies. SWOT 
examination that is well agreed and certainly connected about certain values is an identification 
of weaknesses and threats. In overcoming it accurately, the business plan will become more 
reasonable and stronger. This shows that you are not only seeing profits, but are conscious of 
the challenges opposite your industry.  

 
 

From above internal and external analysis, we can summarize the SWOT of PERTAMINA as 
follow: 
 

3. End result and Argument 
 

Once we examine the recent circumstances challenged by PERTAMINA, there remain rules 
that the writer can deliver that will be described more in this section. 

3.1 Alternate of Business Solution 

This practice of TOWS examination is a better form of SWOT analysis that can be accessed 
in the earlier chapter. The TOWS matrix is an instrument that can be used to define the 
relationship among internal and external aspects possessed by PERTAMINA. With this 
TOWS Matrix, it is projected that PERTAMINA can realize in what ways its strengths and 
weaknesses face opportunities and threats. Conversely, it is possible that PERTAMINA can 
improve its strength to decide threats and weaken end-to-end weaknesses in the use of 
opportunities. The TOWS Matrix suggested can be realized as follow: 
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Table 3.1 TOWS Matrix 

 

 
Considering all the alternatives above, we can conclude that, to pursue government commitment 
to diminish greenhouse gases (GHG’s) emissions, we need to accelerate the energy mix target 
from renewable energy based on PP 79/2014 approximately 23% on 2025. PERTAMINA as a 
SOE in Indonesia, has an obligation to establish NRE investments project. Nevertheless, 
PERTAMINA need to create a scenario to fulfil this solution. 
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3.1. Analysis of Business Solution 

PV technology directly converts solar radiation to electrical energy using the photoelectric effect. 
Although PV energy output is intermittent, it is largely predictable due to the regular motion of 
the sun. However, cloud cover and ambient temperature are unpredictable and diminish system 
output. PV system comprise several component including PV cells (generator), support 
structures, batteries or electricity grid (storage), power conditioning units, and sometimes, 
supplementary or backup generator (stand-alone system) to form a hybrid system. 

 

Figure 3.1 Solar PV System 

PERTAMINA considering investing in a new solar PV and wishes to evaluate its financial 
performance. The project is located in Dumai, which has planning permission for solar panel 
type poly-crystalline and a connection agreement to the electricity grid. The net yield per month 
A P50 or P90 yield is a measure of the probability that the site will meet or exceed this solar 
yield. Therefore, for this site, there is a 90% probability that the energy yield will be at least 
74,120.35 MWh/year and a 50% chance that it will produce more (or less) than 80,411.79 
MWh/year. For the investors, who are exposed equally to upside and downside risks, it is most 
appropriate to use the P50 metric. Banks, however, usually take a more conservative view as 
they are more exposed to the downside risks. For instance, if the project goes extremely well 
they will only get repaid the loan and interest, whereas if it goes badly they are left with a bad 
debt; they tend to use the P90 figure in their assessments. A P50 figure will be used here since 
the financial appraisal is being undertaken on behalf of the investors. 
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Figure 3.2 Model of Solar PV system 
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Key Players of this Project 

Off Taker (PLN) The entity that receives and uses the electricity generated by the facility 
and sometimes (particularly in solar and distributed generation projects) provides the 
site/building on which the facility is located.  

Developer/Sponsor (PERTAMINA POWER INDONESIA) The entity sponsoring the 
project (typically the entity developing the project and who contracted with Power 
Purchaser– though could inherit this from another entity through, e.g., an acquisition). May 
or may not itself be a taxable entity, but often does not have a “tax appetite” i.e. the ability to 
use the tax benefits of owning a facility. 

Project Company Special purpose vehicle (“SPV”) established by the Developer to own 
the facility Limits Developer’s liability in connection with the facility to the Developer’s 
investment in the SPV Permits the facility to be financed on a “project” basis. Customers 
sometimes ask for corporate guarantees (or other credit support, such as letters of credit) to 
backstop the obligations of the SPV / Project Company under the PPA. Except in very 
specific and limited circumstances, corporate guarantees are not given – they would defeat 
the purpose of developing and financing the facility on a “project” basis. Project Company 
(SPV) Customers can draw comfort from (1) requirements that SPE obtain and maintain 
insurance to protect against insurable risks (and require contractors to have insurance), (2) 
PV solar systems (and, to a lesser extent, other solar and wind facilities) are, relative to 
fossil fuel-fired generating facilities, simpler to operate and maintain and environmentally 
“clean”, not presenting risks of explosions, fire, etc. and (3) Developer (and Investor) 
making a substantial equity investment in the facility. 

Debt Provider/Lender provides (MANDIRI) construction financing and term 
financing (and may also provide for working capital and/or letter of credit facilities to 
support the Project) Receives fixed return based on fees, interests and principal. Receives 
Cash Grant proceeds in certain eligible projects to the extent that the debt facility is 
financed with the expectation to have such proceeds to repay a portion of the facility or a 
particular tranche (e.g., cash grant bridge tranche). Receives a first lien on all real and 
personal property of the Project Company, including rights to Cash Grants, obligations of 
members and prospective members to make capital contributions, and a lien on the 
membership interests of the Project Company. 

EPC Contractor (BECHTEL, US) was hired by Project Company to construct the 
Facility, usually on a turnkey basis. Must be sufficiently creditworthy to backstop 
performance obligations and/or provide letter of credit or surety bond. Required to provide 
delay and performance liquidated damages to ensure timely construction and facilitate the 
ability to meet PPA delivery obligations.  

Operator & Maintenance (PERTAMINA RU II DUMAI) was employed by Project 
Company to operate and maintain Facility ideally on a fixed price basis or fee subject only to 
growth, should be experienced party. Need to insure that an agreement is structured with 
incentives to perform well and to reduce costs. 
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Figure 3.3 PERTAMINA Project Financing Scheme 

 

Table 3.2 Project Financing Summary 

Conclusion 
 

According to this analysis and calculation we can accept this project if: 
 

Free Cash Flow to Project: 
NPV to Project > 0 (discount rate WACC), or; 
IRR to Project > WACC 
Free Cash Flow to Equity: 
Equity NPV > 0 (discount rate Ke), or; 
IRR Equity >Ke 
 

Thus, we can conclude from above formulation, that IRR Equity >Ke equal with 26.4% > 20.3% 
and the aggressive DSCR for NRE industry particularly in power system minimum 1.2 times, 
from above calculations the result of DSCR for this project financing 1.37 times. Therefore, we 
accepted this project investment to establish. 
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