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1. Executive Summary

Scatec Solar ASA is a fully integrated independent solar power producer. The company

was o�cially founded in 2007 and listed on the Oslo Stock Exchange in 2014. Scatec Solar

is present in all stages of the value chain except for the production of solar panels. Through

their integrated business model, the company is able to collect a piece of the revenue in

every stage of the power generation process. Currently the company has 12 solar plants

in five countries, with a capacity of 322 megawatts. With an ambition of having 1.3-1.5

gigawatts in capacity by 2018, Scatec Solar is hoping to become a significant player in the

solar energy industry.

This industry has experienced exceptional growth in the last 15 years. Between 2001

and 2016 the global installed capacity has increased from being virtually zero to 300

gigawatts, a result of cost reductions and government initiatives. Between now and 2020,

it is expected that the total capacity could double, much due to the increased focus on

renewable energy and the resulting Paris Agreement of 2016. In recent years, solar energy

has become more cost competitive, and it is expected that it will obtain a larger share of

the global energy sector.

The purpose of the thesis is to estimate an intrinsic value of Scatec Solar’s common equity

as of March 31, 2017. This is done through the use of two approaches to the discounted

cash flow model, where the initial valuation is meant to estimate a core value using a

FCFF model, supplemented by a sensitivity analysis. Further, a sum-of-the-parts approach

(SOTP) is used to incorporate the company’s focus on its segments’ cash flows to equity,

and used in both the sensitivity analysis and a separate scenario analysis, implementing

the FCFE model. As the analysis revealed some uncertainty regarding the future of Scatec

Solar’s project portfolio, the combination of the two approaches is meant to provide an

estimated interval of the company’s share price.

The result of the core valuation was a share price NOK 48.92 as of March 31, 2017. This

estimate proved to be highly sensitive to both profit margin and pre-tax cost of debt,

with the latter explained by the company’s high financial leverage. The scenario analysis

included both a potential upside and downside, resulting in a range between NOK 31.61

and NOK 63.45. Based on the results from the di↵erent approaches, and the findings

from the strategic and financial analysis, the estimated interval of Scatec Solar’s share

was estimated to be between NOK 33.23 and NOK 51.14. As of March 31, 2017, the

company’s share traded at NOK 38.30.
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3. Introduction

3.1 Background and Motivation

As we are writing this thesis, we are a finishing the two-year MSc program Finance and

Investments at Copenhagen Business School. This is a program with a specific focus on

the analysis of companies and investments. We, therefore, find it interesting to use this

acquired knowledge through performing a valuation, which incorporates all aspects of a

company, both in terms of accounting and finance.

Our motivation for valuing Scatec Solar ASA has much to do with the industry in which

the company operates. The solar energy industry is not a new industry, but it is only as

of recent that it has gained serious traction as a result of lower cost and, consequently,

increased competitiveness. Much of the increasing focus on solar power is due to climate

change and the need for energy sources that are more environmental friendly. According

to NASA (2017), 2016 was the warmest year ever recorded on Earth, which have given rise

to questions regarding how the world should address this issue. There have been many

attempts from governments to limit emissions in the past, with the Kyoto Protocol being

one of the more known. However, it is only of recent, with The Paris Agreement, which

was established in 2016, that the world’s governments have come together to form a more

binding framework with a clearly stated target.

As a result of this shift, renewable energy sources have become more relevant as replace-

ments for fossil fuels. Among these renewables is solar power, which has now experienced

a significant boost in recent years, with global installations skyrocketing in the last ten

years. According to IRENA (2016a), global capacity has increased from 5 GW in 2005 to

over 300 GW in 2016, a significant increase considering that solar power has often been

considered to not be competitive.

A company that is seeking to take advantage of this rapid industry expansion is Scatec

Solar, a Norwegian company that develops, owns, and operates solar projects in emerging

markets around the world. Scatec Solar has experienced significant growth over the last

four years, increasing production capacity annually by approximately 65% on average, and

still setting ambitious goals for the future Scatec Solar (2017a).

The company’s rapid growth and optimistic goals are the source of motivation for why

we chose Scatec Solar. Traditionally, Norway, the authors’ country of origin, is known for

exporting oil and salmon, which is why Scatec Solar stands out. Because of this, we find it

both interesting and educational to research and analyze a company that has not received

much focus in the past, from neither financial analysts nor fellow scholars.
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Introduction

3.2 Problem Statement

The purpose of this thesis is, first and foremost, to determine an intrinsic value of Scatec

Solar ASA. By using di↵erent valuation methods, and through the use of both pre-exisiting

and newly acquired knowledge on the subject at hand, we will propose a qualified estimate

of Scatec Solar’s equity value as of March 31, 2017.

The specific problem statement is as follows:

What is the intrinsic value of Scatec Solar’s shareholder’s equity as of March 31, 2017?

To answer this question, and due to the nature of Scatec Solar’s business operations, we

have divided the problem statement into several subsections. Each section alone cannot

give answer to the overall problem statement. This is why we seek to incorporate findings

from all sections in order to answer the question at hand. The layout of the subsections

is closely linked to the structure of the thesis.

Company Presentation of Scatec Solar

In order to estimate a value of Scatec Solar it is both natural and crucial to have substantial

knowledge about the company itself. It is important to know how it operates and the

nature of its business model. On a global scale, Scatec Solar is a relatively small company

operating in an industry that has the potential to change the global energy structure.

• What is the company’s strategy and business model?

• What is it that characterizes Scatec Solar compared to others in the industry?

• How is the company structured, and how does the company generate value?

• Are there competitors with similar business models?

Introduction to the Solar Power Industry

An important factor determining Scatec Solar’s future success is the development of the

solar power industry. In order to be profitable many solar energy companies are reliant

on lower production costs, beneficial government involvement, and support mechanisms

that all contribute to making the solar energy industry competitive compared to other

energy sources. It is therefore important for Scatec Solar, considering that they operate

in emerging markets, that these above-mentioned factors are predictable and reliable in

the future.

• What are the policies and support mechanisms that are currently in place?

• How has the industry developed in recent years?

• What is the future market outlook?
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Introduction

Strategic Analysis

In order to understand how Scatec Solar creates value it is important to analyze the internal

and external factors that enables the company to do so. The strategic analysis will address

and identify the forces that a↵ect Scatec Solar’s ability to be profitable both now and in

the future. Through the use of a selection of models the analysis will help provide an

understanding of the non-financial factors that a↵ect the company’s operations.

• How strong is Scatec Solar’s competitive position in the industry?

• Which internal and external drivers represent strengths, weaknesses, opportunities, and

threats to Scatec Solar?

Financial Analysis

To be able to estimate a company’s performance in the future, it is important to analyze

how it has performed in the past. In order to do so, it is essential to perform a thorough

financial analysis using both tools and methods that could identify key measures and trends

that can be used when forecasting future performance. Typically, such analysis would

require several years of data. However, considering the exponential growth of the solar

energy industry in recent years, the focus should be on recent trends and developments in

the financial performance.

• How has the company performed historically?

• How has the di↵erent segments performed?

• Can trends and indications from past performance help predict the future?

• Based on the segment analysis, can we predict each segment going forward?

Estimating Cost of Capital

This section will address the company’s future cost of capital, including the estimation

of the term structure, cost of equity, and cost of debt. These estimates are used when

applying valuation models to arrive at an intrinsic equity value.

• What is the term structure of the risk free rate in the forecasting period?

• What is best estimate of a market risk premium for a company like Scatec Solar?

• What is the company’s market risk?

• What is the company’s cost of equity?

• What is the company’s cost of debt?

• What is the appropriate tax rate?

6



Introduction

Forecasting

The purpose of forecasting is to estimate Scatec Solar’s future cash flows. Through the

incorporation of findings based on historical performance, strategic analysis, and estima-

tion of future potential, the forecast predicts future performance as a precedent for today’s

value of equity.

• How will factors such as historical performance, conclusions from strategic analysis, and

estimates of future market conditions a↵ect Scatec Solar’s future performance?

Core Valuation and Sensitivity Analysis

In this section, the purpose is to estimate an intrinsic value of equity related to the

company’s core operation with projects currently in operation and backlog. As there are

many factors that a↵ect the estimation of the value of Scatec Solar’s equity, we will also use

this section to perform a sensitivity analysis to see how it will a↵ect the end result.

• What is the estimated intrinsic value of equity?

• How is the estimated value a↵ected by changes in key value drivers and variables?

Scenario Analysis

In addition to performing a sensitivity analysis, we also want to see how Scatec Solar’s

share price is a↵ected by di↵erent scenarios related to the company’s future growth in

production capacity.

• What will be the e↵ect on share price if Scatec Solar is not able to realize expected

expansion in production capacity?

• What will be the e↵ect on share price if Scatec Solar is able to grow more than current

expectations?

Conclusion

The purpose of this section is to conclude based on the results from our valuation, and

compare these findings to what is expected in the market today. It is appropriate to

address what could be the cause of the gap between the expectations brought forward in

this thesis, compared to the market expectation.

• What is the estimated value of Scatec Solar’s share?

• Should the estimated value of Scatec Solar’s share be presented as an interval?
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3.3 Data Collection and Validity

The qualitative and quantitative analysis of this thesis is solely based on publicly avail-

able information. Several sources of data have been used, including Scatec Solar’s own

reports and presentations, market data from Bloomberg, IRENA, IEA, Ren21, SolarPower

Europe, IFC, and Thomson Reuters Datastream, as well as Nordea analysts’ coverage of

the company. A few carefully selected articles from credible journalists and analysts on

the discussed topic have also been used in the strategic analysis. Financial and economic

theories applied are obtained from di↵erent academic books, papers and other literature

of relevance.

It is important to be critical to the sources of both the quantitative, and qualitative

information. The solar power industry is a relatively immature industry only covered

extensively by a rather small selection of publishers. Many of these publishers are organi-

zations or agencies with ties to either renewables or solar energy, and could have incentives

to promote the performance and outlook of the industry. These sources have been prop-

erly cross-examined against more impartial sources, such as Bloomberg, to ensure their

validity. The overall impression of the di↵erent sources is that they are both consistent

and reliable.

Large parts of the quantitative analysis are based on quarterly and annual reports pub-

lished by Scatec Solar, in addition to company presentations from events such as investor

days. As Scatec Solar is listed on the strictly regulated Oslo Stock Exchange and audited

frequently, the documents are assumed to be reliable.
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3.4 Limitations and Assumptions

Certain limitations and assumptions apply throughout the entire thesis:

• The valuation is based on publicly available information up until March 31, 2017,

as Scatec Solar’s annual report for 2016 was published the day before. This implies

that information from the Q1 2017 report published May 5, 2017 not is considered.

As we had to base the valuation on 2016 figures, we will compound the estimated

share price as of January 1, 2017 by the cost of equity in order to end up with a

share price as of March 31.

• The intrinsic value estimated in the valuation will be presented as an interval, due

to the uncertainties regarding future projects of Scatec Solar and the development

of the solar power industry. Furthermore, the company will not be assessed to be

undervalued or overvalued by the market given the above discussion.

• Scatec Solar’s share price was NOK 38.50 by the end of 2016, and NOK 38.30 as of

March 31, 2017.

• Scatec Solar was listed as late as in 2014, leading to a relatively limited set of

historical data. We are aware that this might lead to estimation errors and/or

forecasting biases.

• It is assumed that the reader possesses basic knowledge of financial and economical

terminology.

• The thesis is based on nominal figures, meaning that inflation is not adjusted for.

• We have assumed a terminal growth of 0% as the growth of Scatec Solar is solely

dependent on the acquisition of new projects, and that the potential upside related

to revenues is limited due to a fixed production and price through power purchase

agreements (PPA).

• We were not able to retrieve PPA prices for Scatec Solar’s projects from any reliable

sources. Hence, revenues for future solar projects are estimated based on historical

data and assumptions.
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4. Company Presentation of Scatec Solar ASA

This chapter provides a brief presentation of Scatec Solar, including the company’s history,

structure and operations. Certain elements of the presentation that can be related to a

strategic analysis will be revisited and discussed in the analyzes in chapters 6 and 8.

4.1 Overview

Scatec Solar ASA is a fully integrated independent solar power producer headquartered

in Oslo, Norway. Besides from producing solar panel components, the company is present

through the entire solar power value chain. Scatec Solar’s business model is to be present

in the entire process of producing energy through solar power, with operations mainly

in emerging markets. This means that the company is involved in project development,

financing, construction, operations and ownership of solar power plants. The company

currently owns and operates at solar power plants located in South Africa, Rwanda, Hon-

duras, Jordan and the Czech Republic. The total capacity of these plants is 322 MW

worth of electricity (Scatec Solar, 2017a).

4.1.1 History

Scatec Solar was established in February 2007 after acquiring a 50% stake in Solarcompe-

tence GmbH, a German solar plant development company established back in 2001. At

that time, Solarcompetence had installed the world’s largest solar power plant, with a

capacity of 6.3 MW (Nordea, 2016). After strictly selling Development & Construction

services to third-parties Scatec Solar expanded into the Operation & Management segment

by entering Czech Republic and Italy in 2008. In 2009, the company acquired the remain-

ing 50% stake in Solarcompetence. In the following years, Scatec Solar continued their

expansion through the acquisition of solar power projects in South Africa, France, and the

United States. In 2012, the company underwent a strategic shift in their business model

by becoming an integrated independent solar power producer (IPP), meaning that they

went from performing services to third parties to owning and integrating these services

at their own plants. Following the strategic shift, the company was awarded concession

agreements for two additional solar plants in South Africa the same year, increasing its

total capacity to 190 MW in the country. In the following years the geographical expan-

sion continued with acquisitions of solar parks in Honduras, Rwanda, and Jordan (Scatec

Solar, 2017c).

Scatec Solar was listed on the Oslo Stock Exchange in October 2014 under the name

Scatec Solar ASA, with ticker SSO1. The company was awarded the Norwegian Industry’s

1Scatec Solar ASA will be referred to as Scatec Solar, Scatec, and SSO throughout this thesis.
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Company Presentation of Scatec Solar ASA

Climate Prize 2015 for giving more people access to a↵ordable and renewable energy

(Scatec Solar, 2017c). Since the o�cial establishment in 2007, the company has installed

solar parks with a combined capacity of 600 megawatts (MW) in addition to approximately

1.8 gigawatts (GW) in development. SSO seeks to have up to 1.5 GW in operation and

under construction by the end of 2018, and only in 2016 three additional projects, with a

total capacity of 309 MW, were added to the company’s backlog. In December 2016, the

104 MW Red Hills plant in the United States was sold with a net gain of NOK 67 million

on a consolidated basis. With operations and projects under construction in Africa, the

Americas, Asia, the Middle East, and Europe, Scatec Solar can be considered a global

producer of solar power (Scatec Solar, 2017d). An overview of the company’s projects

currently in operation, backlog and pipeline is presented in the next section.

4.2 Projects

4.2.1 Operating

Scatec Solar currently has operating solar plants in five countries spread over three dif-

ferent continents. Considering that the Czech portfolio consists of four plants, and EJRE

and GLAE are two independent plants, the company has a total of 12 solar plants in

operation. Table 4.1 presents the most essential information about each solar project,

including capacity, expected production, and ownership stake.

Table 4.1: Scatec Solar’s projects in operation.

Source: Authors’ own compilation / Scatec Solar (2017a)

From the table it can be seen that the projects di↵er in capacity and, consequently,

expected production, with the three South African projects contributing the most to the

overall production. Also the company’s ownership stake varies between projects. The

Czech projects are fully owned by Scatec Solar, while the other projects are partially
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Company Presentation of Scatec Solar ASA

owned with the respective partners listed in the table (Scatec Solar, 2017a).

4.2.2 Backlog and Pipeline

Table 4.2: Scatec Solar’s projects in backlog and pipeline.

Source: Authors’ own compilation / Scatec Solar (2017a)

Scatec Solar (2017a) defines projects in backlog to have a 90% likelihood of being realized,

while pipeline projects have a 50% probability of becoming operative. With projects in

backlog and pipeline representing a total capacity of 731 MW and 1085 MW, respectively,

SSO could increase its capacity significantly in the years to come. The backlog and

pipeline are covered later in the thesis, and will play a key role in the valuation of the

company.

4.3 Structure

Figure 4.1: Reporting structure of Scatec Solar.

Source: Authors’ own compilation / Scatec Solar (2017a)

Scatec Solar’s reporting structure is shown in figure 4.1 above. The operating business

segments are divided into Power Production (PP), Operation & Management (O&M), and

Development & Construction (D&C), which are separated from Corporate and Elimina-

tions. Ownership and management of power plants is covered by the Power Production

segment, while O&M primarily covers the technical and operational services at the so-

lar parks fully or partially controlled by Scatec Solar. The D&C segment makes sure

12



Company Presentation of Scatec Solar ASA

that developed long-term projects in backlog and pipeline are successfully brought to life

through construction management and quality assurance. The Corporate segment covers

administrative services, while Eliminations is strictly related to accounting (Scatec Solar,

2017a).

Figure 4.2 presents a simplified illustration of the company structure and the main con-

tracts installed for each solar project. The figure is divided into segments controlled by

Scatec Solar (orange), as well as external stakeholders (gray).

Figure 4.2: Simplified company structure.

Source: Authors’ own compilation / Scatec Solar (2017b)

A Single Purpose Vehicle (SPV) is established for each solar project. This is a subsidiary

company where the core of the solar production is placed. The di↵erent SPVs, also

called project companies, are either fully owned by Scatec Solar or partially owned in

a partnership with equity co-investors. Scatec Solar currently has ownership stakes of

39-100% in the projects the company is involved in. Each partner of a project is only

accountable for their stake in the SPV in regards to power purchase agreements, loan

agreements, and land lease agreements. Once the SPV is established, Scatec Solar is able

to fully utilize its integrated business model (Scatec Solar, 2017b). This will be explained

further in the next section.

4.4 Value Chain

Being an integrated independent power producer, Scatec Solar is present through the entire

value chain besides production of solar panel components. The company’s value chain,

shown in figure 4.3 below, is presented in the company’s annual report and is divided into

D&C, O&M, and Power Production.
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Company Presentation of Scatec Solar ASA

Figure 4.3: Value chain of Scatec Solar.

Source: Authors’ own compilation / Scatec Solar (2017a)

4.4.1 Project Development

The first phase of Scatec Solar’s value chain is project development. This part contains the

process of developing and identifying sites, system design, and permitting. In addition, the

grid connection must be secured for each project. For partially owned solar projects, SSO

needs to search for and coordinate with local partners. A vital part of project development

is negotiation for power purchase agreements (PPA) with state owned utilities, taking part

in reverse auctions/tenders, and securing feed-in tari↵s (FiTs)2. These will be addressed

further in section 5.2, and are all crucial processes as IPP companies are dependent on

ensuring long-term contracts and acquisition of land. Hence, Scatec Solar faces great

competition from contenders in the project development process.

4.4.2 Financing

In this phase, plant design, engineering, and component tendering are considered in detail

in order to estimate the required financing for the project. The most important task

is, however, to structure debt and equity optimally for each project since all SPVs have

independent capital structures. Finally, due diligence is performed.

4.4.3 Construction

The third phase of the value chain is also the last phase of the D&C segment. The

main processes during construction are engineering and procurement (EPC) activities.

As solar power plants require substantial initial investments, it is important that each

project under construction is carried out as intended. This is secured through project

management, including supplier and construction monitoring as well as quality assurance.

Lastly, before the plant is operational the project funding and cash flows are carefully

managed by the company.

4.4.4 Operations

When the project has been through the D&C segment it goes into operations. The main

focus of this phase is to maximize performance and availability of the solar power plant.

Scatec Solar performs maintenance and repair on all of their projects regardless of owner-

ship stake.
2Other abbreviations and definitions are presented in Appendix 1.
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4.4.5 Ownership

The final phase of Scatec Solar’s value chain is ownership and power production. Both the

financial aspect and the operational aspect are optimized in order to deliver electricity as

according to the PPAs and FiTs in phase one. The company has long-term ownership in

all of their solar projects, so asset management is a crucial part of this phase.

4.4.6 Value Creation in the Integrated Model

As mentioned in section 4.3, the first step when developing a new project is establishing

a SPV. According to Scatec Solar (2017b), these SPVs are designed to operate inde-

pendently, having their own capital structure, financing costs, and taxation, depending

on its location. Once the SPV has been established, the SPV contracts an engineering,

procurement and construction (EPC), which is fully owned by Scatec Solar, to start the

development and construction of the facility. According to Scatec Solar (2017b), the EPC

contract typically make up approximately 80% of capital expenditures. The remaining

20% covers other expenses, such as development fees, interest expenses, and lender fees.

Typically, the D&C segment realizes a 15% gross margin on the EPC contracts, which

gives the company an opportunity to fund its share of the equity investment through the

gross margin collected (Scatec Solar, 2017b).

Figure 4.4: Example of value creation in Scatec Solar.

Source: Scatec Solar (2017a) and Nordea (2016)

The example to the left in figure 4.4 above shows how the company generates value from

the reinvestment of gross margins into new projects using their integrated model. In

the example, the project is funded by 25% equity, where SSO has contributed with half.

According to Scatec Solar (2017b), the company’s equity share of 12.5% is funded by

the gross margin acquired by the company when constructing the facility. Using this

model, Scatec Solar claims they can fund a growth capacity of 300-400 MW per year in

new projects. This does, however, depend on the amount of invested equity in the SPV.

Typically, the company aim to have project leverage between 75% and 85%, meaning a

total equity share of 15% to 25%, and between 7.5% and 12.5% SSO share (Scatec Solar,

2017b).
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Once the solar park has been constructed it starts to produce electricity through the

above-mentioned PPA and FiT agreements, which provides the company with predictable

and long-term cash flows. In addition to generating cash flow through the production

and sale of electricity, SSO also receives cash flow through their equity share in the form

of dividends, depending on project performance. Typically, 50% of contributions from

projects companies is paid out as dividend to shareholders (Scatec Solar, 2017a).

When the facility is up and running, SSO’s Operation & Maintenance segment, which is

fully owned by Scatec, runs and maintains the solar park. As compensation for this, the

company collects a margin on operating expenses, which typically consists of fees related

to the administrative and technical operation of the project companies. Based on Scatec’s

example above, this margin is 50%. This, again, creates cash flow to Scatec Solar and

adds to total cash available (Scatec Solar, 2017b).

Through the implementation of its integrated model, Scatec Solar is able to collect some

pieces of revenue through the entire value chain. Even though all revenues between the

segments are eliminated during consolidation, the integrated model allows the company

to generate cash flows to its equity, an important measure of value creation.

4.5 Competitors

Scatec Solar’s business model is not unique in the industry, but it certainly stands out

from most solar companies. This makes it challenging to find obvious competitors to the

company, or peers to use in the analysis. Sonnedix is, among others, an IPP company

with many of the same features as SSO, but the company is not listed on a stock exchange

(Sonnedix, 2017). Unlisted companies are not ideal peers in a potential relative valuation,

so the company will not be included in the thesis.

The Canadian company, Etrion is both an IPP company and listed (Etrion, 2017), and

consequently probably the most comparable company we were able to find. Etrion does,

however, only operate at solar plants in Chile and Japan, and are in that sense currently not

a direct competitor to Scatec Solar. Due to the challenge of finding listed IPP companies

with operations in the same regions as Scatec, we had to include other types of solar

companies in the later analysis. FirstSolar (USA) is primarily a leading global provider

of solar systems, but operates across other stages of the solar power value chain as well

(FirstSolar, 2017). Furthermore, we have included two additional Canadian companies.

Innergex develops and operates within hydro, wind and solar energy (Innergex, 2017).

Also Algonquin operates within several renewable energy sources (Algonquin, 2017). We

will proceed with these four companies throughout the thesis.
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5. The Solar Energy Industry

This chapter will examine key aspects of the solar energy industry. After a brief intro-

duction, the recent development and future outlook of the industry are highlighted. The

corresponding discussion will lay a foundation for the strategic analysis and valuation

performed in chapters 6 and 11, respectively.

5.1 Introduction to Industry

The solar energy industry has, in earlier years, been a small contributor to the total

electricity production in the world, with a share of approximately 2% in 2016 (IRENA,

2016a). This has been due to low production e�ciency, resulting in higher cost per en-

ergy unit, and low production- and storage capacity. However, in recent years, the solar

energy industry has experienced significant increases in both capacity for production and

storage, and in global investments. As a result of the increased production, costs have

declined significantly and the interest for solar as an energy resource is on the rise (BNEF,

2016).

There are two main solar energy generation technologies; thermal and photovoltaic (PV).

Thermal technology uses heat from sun rays to run a heat engine, which in turn produces

energy through a generator. According to WEC (2016, p.11), PV directly converts the

sunlight into energy, meaning it is dependent on daylight and climate. Contrary to PV,

thermal can still generate energy in the absence of sunlight using previously stored thermal

energy. In 1990, electricity production from solar thermal technology was 663 GWh, almost

40 times the production from solar PV. Ten years later the tables were turned with 718

GWh of electricity produced from solar PV, and a 20% decrease in the thermal production.

Since then, there has been a significant increase in production from both technologies.

However, solar PV has been the dominating force in the solar energy industry in recent

years, with a total production of 172,165 GWh in 2015. This was 20 times the production

from solar thermal the same year (IEA, 2016, II.48). Considering the fact that Scatec Solar

only develops and operates solar PV plants, we will only focus on PV in this chapter.

The industry can also be divided into small-scale and large-scale solar projects, also called

utility-scale. Small-scale is typically rooftop solar panels used to power households and

o�ce buildings. Utility-scale projects are often larger solar power parks located in remote

areas, which purpose is to feed energy to large electricity grids, such as communities and

cities. As discussed in chapter 4, Scatec Solar develops, constructs, operates, and owns

solar PV plants, and is therefore only present in the utility-scale segment. This segment has

seen significant developments within technology advancements and production capacity
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utilization in recent years, and is considered to be one of the largest contributors to

renewable energy production in the future (IRENA, 2017b, p.69-73).

Before we look into the recent development and market outlook of the industry, we will

start by addressing some of the di↵erent subsidy policies and support mechanisms that

have been important for the expansion of the solar energy industry.

5.2 Subsidy Policies and Support Mechanisms

There are several factors a↵ecting the profitability and risk of a solar PV project. Due

to the relatively long lifespan and high CAPEX of solar plants, a project is dependent

on having access to long-term financing as well as certainty in future electricity sales

prices. This can be secured through di↵erent incentives and support mechanisms. In

November 2016, The Paris Agreement entered into force. The purpose of the agreement

is to keep this century’s global average temperature increase below 2 degrees Celsius,

and preferably as low as 1.5 degrees Celsius. So far, 144 of the 197 participants have

ratified the agreement (UNFCCC, 2017). The increased global focus on climate change

has resulted in tax incentives, carbon credits, and other favorable terms for renewable

energy companies. Most of these policies are initiated by governments in order to reach a

national target for renewable energy. This section will discuss some of the di↵erent subsidy

policies and support mechanisms established or adopted to stimulate growth in the solar

energy industry. These are crucial in risk management for the market players as well as

for the long-term sustainability of the industry. The subsidy policies are defined in the

next subsections, while selected support mechanisms are discussed in the last part of the

section.

5.2.1 Subsidy Policies

5.2.1.1 Feed-in Tari↵s (FiTs)

One of the most influential support mechanisms in the solar energy industry is feed-in

tari↵s. According to the International Finance Corporation (IFC), FiTs are contracts

securing a fixed sales price of electricity, often adjusted for inflation, for a specified period

of time. The duration of FiTs is typically 10 to 25 years, depending on the scope of the

project. In addition to duration and the fixed price, a FiT contract often includes beneficial

access to a power grid. Through the use of FiTs, a company like Scatec can protect its

operations from price movements in the electricity market. This can make the long-term

revenues more predictable and a project more attractive to lenders and financing. These

advantages have made FiTs a vital part in stimulating growth in the solar energy industry

in recent years (IFC, 2015, p.137).
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According to IFC (2015), ”projects must meet certain eligibility criteria and receive au-

thorization from a government body to receive the FiT” (p.136). For utility-scale projects,

the FiT is typically limited to a certain proportion of the project’s total capacity. The

limit is set to ensure su�cient competition, and is often related to a country’s target for

renewable energy production. When the solar producer, and the o↵-taker have agreed on

the terms in the FiT, it is secured through a Power Purchase Agreement (PPA), which

is a contractual agreement between the two parties (IFC, 2015, p.139). PPAs are further

discussed later on.

An alternative to FiTs are feed-in premiums (FiPs). FiPs are, in many ways, similar

to FiTs, but di↵er in the sense that a premium is added on top of the market price of

electricity to make it more attractive to developers. There are di↵erent types of FiPs.

China has used a constant premium independent from the electricity price, while the

premium in Denmark has varied with the market price, securing a stable revenue stream

for the seller. In Spain, the FiP has been fixed, though it also includes a floor and a cap

price to minimize risk. FiPs and FiTs schemes have historically been adopted by several

countries, with particular popularity in emerging markets (IRENA, 2012).

5.2.1.2 Tax Incentives

Tax incentives can also be used to promote solar energy. According to IFC (2015), there

are several variations of tax incentives, including reduced Value-Added Tax (VAT) and

corporate income tax, as well as tax credits for CAPEX. Such tax incentives vary across

countries due to di↵erent taxation policies, but have been successfully implemented in

developed and stable economies. The government of the United States provides owners,

both persons and companies, of a solar PV project with a 30% investment tax credit (ITC)

on CAPEX. ITC in the U.S. was introduced in 2006 and has reduced the uncertainty for

long-term solar projects. As tax incentives, like the ITC, can lead to large transaction

costs, the e↵ect is greater for owners with high tax expenses. Thus, tax credits have

a limited e↵ect in economies with low corporate income tax. According to the authors

of the report, local tax laws should always be considered by a developer to ensure that

prospective tax incentives are properly exploited (IFC, 2015, p.145).

All renewable energy policies face the risk of policy expiration. According to Solar Energy

Industries Association (SEIA), the ITC in the United States was initially set to expire

in 2016, but the Congress extended the policy by five more years. However, it will only

remain at the current 30% until 2019, before it gradually decreases until 2021 when the

tax credit drops to zero and 10% for residential and utility-scale installations, respectively

(SEIA, 2017b). Due to the risk of policy expiration, developers should take into account

the duration and future development of tax policies when evaluating possible projects. To
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facilitate well-working support policies, governments should provide the solar market with

transparent rules and terms for the policies.

5.2.1.3 Concessional Loans and Green Bonds

Some solar projects are granted so-called soft loans, which IFC (2015) characterizes as

beneficial low-interest loans from financial intermediaries, such as development banks.

Only a small fraction of projects is o↵ered these loans, usually in the introduction of solar

power in a new market. Soft loans are, in other words, typically used to build up interest

for solar power in new markets. An alternative to soft loans are loans subsidized by

national governments. China is one of the countries that has stimulated the solar energy

industry through the issuance of so-called state-mandated concessional loans, which often

have more favorable terms than market loans (IFC, 2015, p.146).

In recent years, the interest for Green bonds has increased. A Green bond works as any

other bond, but its purpose is to be used as cheaper funding of renewable energy projects.

The bond is usually issued by a government or a financial institution, but could also be

issued by a fundraising company (EY, 2016, p.4). After issuance, the bond is valued by

the market. Between January and November 2016, green bonds worth approximately $62

billion were issued, where China and India showed a particular interest for green bonds,

according to the International Renewable Energy Agency (IRENA, 2017b, p.56).

5.2.2 Support Mechanisms

5.2.2.1 Market-Based Instruments

IFC (2015) defines market-based instruments as credits or certificates that are traded in the

market, created to support the use of renewable energy over fossil fuel. These certificates

are used together with quota requirements and other quantity-based mechanisms. There

are two common types of such certificates: carbon credits and renewable energy credits

(RECs). The latter rewards utilities developing or purchasing renewable energy projects

by deciding a certain quota for electricity generated from renewable energy in a certain

market. When a solar PV power producer is awarded RECs for its generated electricity

or installed capacity, the company can trade these RECs in the market. Especially the

United States and countries, such as India and Romania, have embraced the introduction

of RECs (IFC, 2015, p.143-144).

Carbon credits are, according to IFC (2015), ”an indirect form of support for solar energy,

primarily designed to reduce greenhouse gas (GHG) emissions (p.144).” A renewable fa-

cility generating electricity is awarded carbon credits for not utilizing fossil fuels, which

in turn avoids increased pollution. The carbon credits can be bought by governments
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and companies as a compensation for CO2 emissions directly connected to their ongoing

projects. However, the pricing of carbon has proven to be challenging. IFC (2015) argues

that the carbon price is either missing or too low in many countries to be considered a

driver for solar energy. Due to this issue, the carbon credits have not had a big impact on

the solar energy industry so far. As a response, countries, such as South Africa and China,

among others, are trying to implement suitable policies for carbon pricing. Initiatives like

this might improve the e↵ect of carbon credits in the future (IFC, 2015, p.144-145).

5.2.2.2 Reverse Auctions and Tenders

In their report, IFC (2015), defines a reverse auction, or tender, as a process where IPP

companies bid for the opportunity to construct a solar PV project o↵ered by an o↵-taker,

typically a government. This means that the electricity sales price is determined by the

company that wins the bid, and not the o↵-taker. Auctions are in that sense a more

market-based solution initiated by governments with a desire to reduce greenhouse gas

emissions. The competitive aspect of the process contributes to minimizing the tari↵ for

each project, and typically results in lower solar PV prices, as will be illustrated in figure

5.1. The location of the project is often chosen in advance by the o↵-taker, but it can also

be proposed by the winner of the auction (IFC, 2015, p.140). The electricity sales price is

not always the only decisive factor for who wins the project. For certain projects in South

Africa, price is given a 70% weight, while economic development, such as job creation in

the area, accounts for the remaining 30% (Scatec Solar, 2013).

According to IFC (2015), there are two main risks for an IPP company taking part in

a reverse auction or tender. The first, and most critical, is the risk of not winning the

auction. The preparation of a bid of this scale could be expensive, and in order to make

a bid, a developer has to invest a lot of time and resources to be able to secure the

project. Therefore, IFC (2015) argues that time spent on each bid should be evaluated

based on the amount of capital the project requires. In addition, developers are at risk

of competing against others that can endure lower margins, resulting in the other party

winning the right to develop the project. A consequence of this is that smaller developers

are unable to operate under such low margins and are driven out of the market (IFC, 2015,

p.140). Auctions have been adopted by a significant number of countries over the past

decade, experiencing a greater growth than both FiTs and FiPs in recent years (IRENA,

2017a).

5.2.2.3 Power Purchase Agreements (PPA)

In their report IFC (2015) states that ”PPAs are legally binding agreements between a

power seller and power purchaser (o↵-taker) (p.149).” The seller in the utility-scale PV
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industry is an independent power producer like Scatec Solar, while the buyer (o↵-taker)

usually is a power company, wholly or partially owned by a government. Main aspects of

the PPA are duration for the agreement and a fixed electricity price, stated in the feed-in

tari↵ (IFC, 2015, p.149-151). Solar power parks are long-term projects with durations

typically ranging from 20 to 25 years, while the price is based on the costs of generating

electricity from solar PV. A PPA is per definition not a support mechanism, but rather a

key instrument in solar projects. It serves as one of the final procedures of a solar project

and secures the agreed FiT between the two parties. Thus, PPAs play a critical role for

risk management and financing in the solar energy industry.

5.3 Recent Industry Development

In the last ten years, there has been a significant decrease in the cost of solar panels. In

the past, the industry was limited by technology, both in terms of capacity and e�ciency,

but also production costs. Solar panels have not been able to produce the same amount

of energy per unit of cost as other energy sources, such as coal and gas, but also wind

energy (Randall, 2016). As a consequence, solar power was only used in projects where

the environmental gain from solar energy outweighed the extra cost.

Figure 5.1: Cost of solar system compared to annual installed volume, 2010-2018.

Source: Authors’ own compilation / BNEF (2017b) / Scatec Solar (2017d)

In later years, this tendency has seemed to change. As technology developed, both pro-

duction capacity and e�ciency increased. In figure 5.1, one can see the inverse relationship

between the cost of solar panel systems and the volume installed. Companies are now able

to produce solar energy at a cost that is much closer to that of coal and gas, which has

resulted in increased investments in solar power on all continents.
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5.3.1 Cost of Production Components

Figure 5.1 illustrates the total cost for a solar panel system has decreased 65% between

2010 and 2016. While all costs related to a solar panel system, excluding modules, have

remained relatively stable, the cost of modules has decreased significantly.

The manufacturing process has become cheaper as new technology has developed. How-

ever, the total production cost is also linked to the quantity produced. China has for long

been able to produce cheaper solar panel systems than the rest of the world. Lower labor

cost has been thought by many to be the cause. However, according to a recent report pub-

lished by Royal Society of Chemistry (2013), economies of scale and supply-chain-benefits

are the main reasons why Chinese systems have been cheaper in the past.

Figure 5.2: Historical polysilicone prices ($/kg), 2014-2016.

Source: Bloomberg New Energy Finance - BNEF (2017b)

In addition to lower cost in the production process, the cost of materials has decreased.

The price of poly-silicone, which is one of the main components in the production of solar

cells, has decreased significantly the last 30 years (Shahan, 2014). Despite the long-term

decrease, it is only in recent years that the price has dropped to a point where the cost

of producing solar panels is su�ciently low for solar energy to compete with other energy

sources. From figure 5.2 we can see that the price of poly-silicone dropped over 39%

between mid-2014 and the end of 2016.

The drop in costs related to manufacturing and components has led to an increased opti-

mism towards the solar energy industry. As the dollar cost per unit of energy has become

more competitive compared to other energy sources, it has shown to have a significant

e↵ect on the global solar PV capacity.
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5.3.2 Capacity

As a consequence of the decreased costs related to producing and installing solar panels,

the installed solar PV capacity has increased quite drastically in recent years. Subsidy

policies and support mechanisms have also contributed to a large extent. In year 2000,

the global installed solar PV capacity was virtually zero (IRENA, 2014). Since then a lot

has happened. Figure 5.3 shows that the cumulative installed PV capacity increased from

5.1 GW in 2005 to 227 GW in 2015, according to REN21 (2016).

Figure 5.3: Solar PV - global installed capacity, 2005-2015.

Source: REN21 (2016)

Germany has been one of the pioneers in terms of using solar energy. Between 2005 and

2013, the country went from producing a very small amount of electricity through solar

energy to having a capacity of about 30 GW (REN21, 2016). However, between 2013 and

2015 Germany’s growth in capacity stagnated and the country was passed by China as

the world’s largest producer. In 2016, the country installed only 1.2 GW, which was less

than half of the 2.5 GW yearly goal in the German Renewable Energy Sources Act EEG

2014 and 2017 (Fraunhofer, 2017). The cause of the stagnation was mostly due to the

government tightening incentives through the above-mentioned Renewable Energy Sources

Act (Morris, 2014).

In the United States, solar PV installations have increased steadily between 2009 and

2016. According to SEIA (2016), the country installed 385 MW of solar capacity in 2009.

Between 2009 and 2015 the annual installed capacity increased almost linearly, adding 7.5

GW in 2015. In 2016, close to 15 GW were added, almost a doubling from 2015 (SEIA,

2016). Total installed capacity amounted to almost 53 GW in 2016, moving the United

States past Germany as the world’s third largest solar energy producer in 2016 (EIA,

2017b). The largest portion of the increase is attributable to utility-scale projects, which

experienced a 145% increase due to the extension of the solar investment tax credit to

2021 (Ola, 2017a).
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Japan is also a country that has invested significant amounts in recent years. From figure

5.3 it is clear that Japan is one of the world’s largest in terms of solar PV capacity. The

country has increased its capacity steadily since 2008 with a government incentive program

introduced in July 2012, adding even more growth. In 2015, the country experienced

its largest growth in capacity, adding 11.5 GW (Watanabe and Stapczynski, 2016) and

reaching a total capacity of 33.3 GW (IRENA, 2017b, p.140). However, tari↵ cuts and

di�culty securing land and grid connections have halted growth in solar PV in the country

(Watanabe and Stapczynski, 2016).

After investing significant amounts over the last three years, China is the country with the

largest installed capacity of solar PV. In 2015, the country had an estimated capacity of 44

GW, moving past Germany at roughly 40 GW (REN21, 2016). A sign that the industry

is seeing rapid growth is the fact that China, in 2016, installed another 34.24 GW of solar

PV capacity, increasing total capacity with almost 80% in 2016 alone. China’s total solar

PV capacity therefore reached 77.42 GW in 2016 (Hill, 2016a). According to Buckley and

Nicholas (2017), ”five out of the world’s six largest solar-module manufacturers are located

in China (p.2)”, and in a time where First Solar in the United States is downsizing 25% of

their sta↵, China National Building Materials is building a $1.6 billion solar module facility

(Buckley and Nicholas, 2017). It is plausible that China’s intention is to secure its position

as world leading. Between 2005 and now, China has grown into the world’s largest producer

of solar energy. However, much of this could not have been done without substantial help

from the government, both in the form of tax incentives and investments.

Globally, the total capacity increased by approximately 75 GW in 2016 (BNEF, 2017a).

Although there are di↵erent numbers concerning the total global capacity, both REI21 and

BNEF argue that total capacity in 2016 was about 300 GW, which is another milestone

for the solar energy industry and its importance as a global source of electricity. From

figure 5.3 it is evident that the solar PV industry has grown significantly in the last 10

years. Considering the fact that total capacity was only 5.1 GW in 2005, compared to

300 GW in 2016, it is clear that the global community has embraced the potential of solar

power as a viable, cost reducing, and increasingly e↵ective source of energy. Of all added

power capacity in 2015, roughly 20% was attributable to solar PV (IRENA, 2016a, p.9).

While the majority of this capacity is held by a handful of countries, the increase seen in

the rest of the world has been just as significant, as seen in figure 5.3

5.3.3 Government Involvement

As mentioned in the previous section, government involvement in China seems to have

helped the country’s solar panel manufacturers to become world leading in terms of price.

By o↵ering investments and incentives, such as tax credits, the government enabled Chi-
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nese manufacturers to move world prices more than 80% in less than 10 years (Fialka,

2016). It is through incentives, such as tax credits, soft loans, and Fits that governments

can help induce the use of renewable energy.

In China, the government solar PV companies have been backed by the Chinese Develop-

ment Bank (CDB) for many years. This has resulted in better financing terms and lower

risks, which has enabled them to take on larger projects (Lacey, 2011). According to the

article, Why China Is Dominating the Solar Industry, the Chinese government has invested

as much as $47 billion to help build its solar plants and factories (Fialka, 2016).

While China is investing significant resources in solar PV, Germany has halted its use

of incentives. After the country introduced the Renewable Energy Sources Act in 2000,

which introduced the use of FiTs, solar PV capacity boomed, making the Germany one

of the world’s largest solar power producers (Morris, 2014), as can be seen in figure 5.3.

However, due to the large cost of the FiTs for the government, the tari↵ rates decreased

with each amendment of the Renewable Energy Sources Act. In the 2014 amendment, the

government also put a cap on installed capacity of 52 GW, stating that all new projects

above the cap would not receive funding (Appunn, 2014). As of recent, Germany has

decided to move away from FiTs and over to auctions in order to boost developments once

again (Appunn, 2016). Meanwhile, the development of solar PV in Germany was halting,

leading to China becoming the largest solar PV producer.

In Japan, the government has been trying to alter its power structure after the Fukushima

nuclear plant accident. The country has shut down its nuclear plants and taken steps

to force its electricity utilities to acquire electricity from renewable sources, such as solar

PV. In order to do so, the country introduced FiT schemes for several renewable energy

sources, creating a boom in installed solar PV capacity (Edgar Hahn, 2014). However, in

recent years, subsidies have halted through decreasing FiT rates, causing a discussion in

Japan regarding the value of FiTs (Junko Movellan, 2015). According to Watanabe and

Stapczynski (2016), Japan’s solar PV producers have already started to seek other oppor-

tunities within solar PV, namely storage of solar energy in residential systems, making

the average residential user self-su�cient.

In the United States, the Solar Investment Tax Credit (ITC) has been one of the most

influential tools in terms of promoting renewable energy and solar PV. It o↵ers a 30% tax

credit on both residential and commercial scale projects as an incentive to chose solar PV.

It was first introduced in 2006 and has been extended several times, as it has proven to be

one of the most important policy mechanisms to promote the use of solar energy in the

United States (SEIA, 2017b). According to SEIA (2017b), ITC has been one of the main
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causes to why annual solar installations have grown over 1,600% since it was implemented

in 2006. In recent years, the country has started exploring the use of FiTs, although this

has been on a very moderate level compared to Germany and Japan (EIA, 2017a).

5.3.4 Reverse Auction Prices

The willingness of governments to support renewable energy projects has had a massive

impact on the growth that the solar energy industry has experienced over the past decade.

Through the use of favorable subsidies and support mechanisms, such as FiTs, governments

have managed to stimulate the investments in solar PV projects. Also the decreasing cost

of components due to technological development has contributed to the positive trend

in the industry. The e↵ect of these factors is highly visible if we take a look at the

development in solar PV auction prices around the world. Figure 5.4 below illustrates the

average auction prices for the leading solar PV countries from 2010 to 2016.

Figure 5.4: Global historical solar PV auction prices, 2010-2016.

Source: International Renewable Energy Agency - IRENA (2017a)

From the figure we see that the auction prices have decreased significantly, from a global

average price of approximately $250/MWh in 2010 to $50/MWh in 2016 (IRENA, 2017a,

p.9). Peru, India, and South Africa have seen the largest decreases in auction prices

as they were the first countries to implement reverse auctions for solar PV projects. In

2011, South Africa replaced its REFIT program with the auction-based Renewable Energy

Independent Power Producer Procurement Program (REIPPPP). Instead of providing

FiTs, the government rolled-out several utility-scale PV projects in the market through

the REIPPPP (IRENA, 2016d). When South Africa launched its first auction in 2011,

the price was almost $345/MWh, more than five times as high as the average price of

$64/MWh in 2015 (IRENA, 2017a, p.9).
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During 2016, several record-low auction prices were registered globally. In June, United

Arab Emirates received a bid of $29.9/MWh, before breaking their own record with a

winning bid of $24.2/MWh a couple of months later (IRENA, 2017a). Chile and the

United States also obtained auction prices below $30/MWh in 2016. As earlier discussed,

the ITC scheme is the main reason behind the historically low prices of U.S. solar PV

auctions. Chile, on the other hand, has managed to achieve low auction prices without

any forms of government subsidies. There are two reasons for this. First, project costs are

lower in emerging markets than in developed countries, as lower cost of land, labor, and

other factors reduce the installation and operation costs of solar power parks. The second

reason is the relatively high capacity factor of solar projects in Chile. Capacity factor is

defined as

Capacity factor =
Actual output of a power plant

Theoretical output of plant running at full capacity
(5.1)

for a specific period of time. The main drivers of the ratio are available solar resources and

condition of the technology at the plant (IRENA, 2017a). Between 2010 and 2015, the

global weighted average capacity factor increased from 14% to 17% (IRENA, 2016b). Chile

managed to obtain an average capacity factor of 29% in 2016. In comparison, German

solar projects have an average capacity factor of only 11%, despite being a developed

country and the leading solar power producer in Europe. This is reflected in the country’s

relatively high average auction price of $80/MWh in 2016. The di↵erentiating factor

between the two countries is access to solar resources. Germany is highly competitive on

technology, but lacks the available solar resources of Chile. With solar resources producing

a capacity factor of 25% the German auction price would be halved according to estimates

from IRENA (2017a, p.13).

In general, the significant decline in auction prices is good news for the sustainability of the

solar power industry. The recent price development has made solar PV competitive against

electricity prices from other energy sources. As long as the auction policy is not squeezing

margins of power producers into unfavorable levels along the way, the development looks

promising.

5.4 Market Outlook

The previous section covered the recent development in the solar energy industry. Even

though the industry has seen positive development in costs, technology, and electricity

prices, it is still far from mature compared to most of the other energy sources. Therefore,

the promising trend needs to continue in the future. This section will examine the future

outlook of the value drivers we find most important for the industry. These include
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capacity, subsidy policies, and costs and technology. We will begin with the latter.

5.4.1 Costs & Technology

The costs of utility-scale solar PV systems plunged during the last decade, driven by tech-

nological development and the cost of components. A breakdown of the global weighted

average total system costs for utility-scale solar PV systems from 2009 to 2025 is presented

in figure 5.5 below. The costs are divided into the main cost drivers of the system, and

the potential future evolution is based on 2015 figures.

Figure 5.5: Global weighted average utility-scale solar PV system costs breakdown, 2009-2025.

Source: International Renewable Energy Agency - IRENA (2016b)

Since 2009, total systems costs have dropped with about two-thirds, from almost $5000/kW

to approximately $1700/kW in 2016. As the solar PV technology is becoming more ma-

ture, a further cost reduction potential is lower than before, illustrated by a relatively

flatter decrease over the last few years. The cost of modules has had the steepest de-

cline and contributed the most to the total cost reduction. An average solar project with

capacity of 50 MW will typically contain 160,000 modules (Scatec Solar, 2017a, p.17). Ac-

cording to IRENA (2016b), module costs are expected to continue to decline in the future,

possibly reducing PV module prices by more than 30% during the forecasting period. The

predicted reduction in module costs is mainly due to decreases in polysilicon prices and

lower costs in the cell-to-module manufacturing process. Lower electricity and gas con-

sumption, higher module e�ciency, and improved manufacturing processes are expected

to halve polysilicon costs by 2025. Higher module e�ciency will mainly reduce land use

and material costs. Furthermore, costs associated with the process of transforming cells

into modules could fall by one-third due to innovations improving e�ciency and reducing

material use (IRENA, 2016b).

A solar inverter is an important balance of system (BoS) component that converts direct
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current (DC) output from a PV solar panel to alternating current (AC) and feeds it

into a grid. About 20 inverters are necessary for a 50 MW plant (Scatec Solar, 2017a)1.

According to IRENA (2016b, p.47), technological development and economies of scale are

expected to drive the costs of inverters down by 33-39% by 2025, depending on the type

of inverter. Other BoS hardware costs are also expected to decrease, but the extent of the

decline depends on the cost structure, i.e. e�ciency, of the market. In 2015, China had BoS

costs of $0.5M/MW for solar PV utility-scale while the BoS costs of United States were

$1.5M/MW due to a less competitive cost structure. The BoS cost reduction potential is

higher in markets, such as the U.S. compared to more e�cient markets. Therefore, the

expected decline di↵ers quite significantly between e�cient and less e�cient markets, with

decline potentials of 31% and 69%, respectively (IRENA, 2016b, p.42).

In general, increased competition as the industry matures further will lead to lower mar-

gins in the supply chain, driving down most costs of solar PV projects. Also, the worldwide

adoption of reverse auctions and the decreasing auction prices are forcing down the costs

in the industry. Future improved e�ciency is expected to make racking, mounting, and

installation cheaper as material and labor costs are reduced (IRENA, 2016b). This con-

tributes to lower upfront costs when building a solar PV plant. IRENA (2016a, p.10)

predicts that the global average upfront costs for a utility-scale solar project will decline

from $1.8M/MW in 2015 to $0.79M/MW in 2025. In comparison, the corresponding costs

were $3M/MW for coal-fired power plants and between $1M and $1.3M/MW for natural

gas plants in 2015. Further, the report states that the global weighted average levelized

cost of electricity (LCOE) for utility-scale solar projects was $130/MWh in 2015, com-

pared to $50-100/MWh for coal and gas. LCOE is a metric for the total system cost of

generating electricity. While the LCOE for coal and gas are expected to stay within the

same range, IRENA (2016a) argues that it could fall by almost 60% for solar PV by 2025

if the correct policies are implemented. In that case, solar power would become the cheap-

est kind of power generation in several markets. Solar energy is in other words already

competitive on costs, and is expected to become even cheaper (IRENA, 2016a).

5.4.2 Capacity

There exist several published market outlooks for the solar energy industry. The annual

Global Market Outlook for Solar Power published by SolarPower Europe is considered as

the most authoritative global report on the topic. SolarPower Europe (SPE) is the Eu-

ropean Photovoltaic Industry Association which represents organizations along the whole

value chain. In their report from 2016, three scenarios for the global installed capacity

until 2020 are outlined, as presented in figure 5.6. The high scenario is based on solid per-

1The necessary components of converting solar power into electricity is illustrated in Appendix 2
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formance from the global financial markets and continued government support to the solar

energy industry. On the contrary, the low scenario represents a more pessimistic outlook

with a less favorable market environment. The report also presents a medium scenario

representing the most probable outcome forecasted (SolarPower Europe, 2016).

Figure 5.6: Global installed capacity scenarios until 2020.

Source: SolarPower Europe (2016)

Global installed capacity will continue the rise from previous years according to SPE.

The growth rate has a decreasing trend, but will remain above 20% points until 2019.

Compared to the installed capacity in 2015 the cumulative capacity will more than triple

by 2020 given the high scenario, and more than double under the low scenario. For the

medium scenario the increase is approximately 260%. Looking at the corresponding SPE

report for 2015, the market outlook is revised upwards in the 2016 report, indicating a

more positive development in the solar industry than previously predicted by the analysts.

These findings are in line with other credible reports on the topic. SPE predicted an annual

added capacity between 47 GW and 76 GW in 2016, and a medium scenario of 62 GW.

This coincides with the actual added capacity of 75 GW last year, which in fact is very

close to the high scenario forecast (SolarPower Europe, 2016).

The International Renewable Energy Agency (IRENA) has estimated that an average

annual growth of 15% would bring the total installed solar PV capacity up to 1,760 GW

by 2030 (IRENA, 2017b, p.73). Comparing this estimate to the SPE report, such a growth

rate seems feasible for the given period.

Bloomberg New Energy Finance (BNEF) operates with a conservative and an optimistic

scenario forecast in their Global PV Market Outlook (GPMO) report. In the Q4 2016

report, both the conservative and the optimistic scenario exceeds the medium scenario

growth levels forecasted by SPE. It should be noted that the BNEF report had access

to more recent information as it was published half a year later than the SPE report.
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However, the most recently published Q1 2017 report is even more optimistic about the

levels of added capacity in the years to come. Continuous upward revisions are signs of

steeper growth in the solar energy industry than what was expected by analysts. As the

actual added capacity repeatedly has exceeded the conservative forecast, the optimistic

scenario forecast from the BNEF GPMO Q1 2017 report is presented in figure 5.7. The

figure shows the actual annual PV new built from 2009 to 2016 and the forecasted levels

until 2019, in addition to the annual contributions from the leading solar power markets

and regions. Bloomberg predicts that the added capacity will continue to increase, despite

a stagnant growth rate in 2019 (BNEF, 2017a).

Figure 5.7: Global annual added capacity until 2019, optimistic forecast.

Source: Bloomberg New Energy Finance - BNEF (2017a)

In addition to increased capacity, it is interesting to observe the development in the an-

nual capacity contributions around the world. Europe, driven by Germany, was the leading

contributor to solar PV capacity until 2012. Since then China has experienced significant

growth in PV new built as renewable energy has become a priority for the Chinese govern-

ment. The BNEF report predicts that China’s leading position only will last for a couple

of years. In fact, the Chinese solar power market will decrease in 2017 due to stricter gov-

ernment regulation of government subsidies (BNEF, 2017a). Also, as discussed in section

5.3, USA has turned into one of the major players in the solar power market, indicating

that the implementation of the investment tax credit has had a positive e↵ect on solar

PV installments. Because the ITC initially was set to expire in 2016, pipelines were filled

during the year in order to make projects qualify for the tax credit. This is the reason

behind the substantial increase in U.S. added capacity during 2016. As the tax credit is

not decreasing before 2019, we expect that the PV new built levels will remain relatively

stable in the nearest future. While the Japanese market is slowing down due to insu�cient

grid-capacity and decreasing FiT rates, India’s increased focus on renewable energy has
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rapidly accelerated the investments in solar PV. In fact, no other country has held as many

solar auctions as India since 2010, with a total number of 47 auctions (IRENA, 2017a).

From 2018, the new leading contributor is, however, expected to be the rest of the world

segment. Emerging markets, such as Latin America, sub-Saharan Africa, and the Middle

East, represent a large share of the segment (BNEF, 2017b).

To conclude, the future of the solar PV industry looks promising. Global installed capacity

is expected to grow annually by approximately 20% until 2020, and most market outlook

reports are revised upwards from quarter to quarter. The continuing added capacity

is due to contribution from new regions taking part and increasing their investments in

renewable energy projects. China and USA will still be the two single leading contributors,

but emerging markets will contribute to a higher degree than earlier, which could provide

growth potential for Scatec.

5.4.3 Subsidy Policies

5.4.3.1 FiTs & FiPs

As we have addressed earlier, feed-in tari↵s and feed-in premiums have been widely used

by governments to stimulate growth in the global solar power market. Even though FiTs

and FiPs are expected to play a role also in the future, there seems to be a gradual shift

towards reverse auctions in several markets. In 2015, Germany initiated an auctioning

program to replace solar FiTs. The program has gained a lot of interest from bidders and

contributed to a 20% decrease in German solar PV prices after its establishment (IRENA,

2017a, p.6). As FiTs are being phased out in Germany, reverse auctions will mainly be

accompanied by FiPs in the near future (IRENA, 2016a).

Auctions have, to a large extent, replaced FiTs in most Latin American countries as well.

FiT schemes have earlier been implemented in countries, such as Argentina, Brazil, and

Honduras without any particular success. The FiTs did not result in desirable development

in these countries for di↵erent reasons. According to IRENA (2016c, p.72), Argentina

struggled to reach su�cient levels, while a legal framework and o�cial regulation was

missing in Ecuador. Today, the FiT policies are inactive and replaced by auctions in all

of the mentioned countries. Peru and Honduras are some of the countries still using FiTs

and/or FiPs, but auctions are by far the most popular renewable energy promoting tool in

Latin America (IRENA, 2016c). As previously mentioned, Chile has managed to achieve

very low solar PV prices through the use of auctions. Therefore, auctions are expected to

maintain its role as the preferred policy in Latin America in the immediate future.

In South-East Asia, Japan has been known for its generous feed-in tari↵ scheme. This has

33



The Solar Energy Industry

contributed to making Japan one of the leading solar markets on the planet. Nevertheless,

the FiT was once again amended in 2016 in order to reduce the costs of the public. The

main changes in the scheme included stricter authorization of solar PV projects, as well

as decreased FiT rates. In five years, the government purchase price of electricity from

solar power dropped from JPY 40/kWh to JPY 24/kWh (IEA, 2016)2. This is one of the

reasons behind the recent slowdown of annual added capacity in the country. As the FiT

has been amended every year since it was established in 2012, the development in the Japan

solar market and economy will impact the terms of the scheme in the future. However,

the situation is quite similar to what happened in Germany, with frequent amendments

and decreasing FiT rates. Thus, the Japanese FiT scheme might be replaced by auctions

in the future, like the above examples. In fact, the government has already planned to

hold its first auction in October, 2017 according to BNEF (2017b). The outcome of the

auction will most likely a↵ect the future of subsidy policies in the Japanese solar power

market.

To sum up, there seems to be a clear shift towards a more market-based solution in the solar

industry, as FiTs are replaced by reverse auctions in several markets. The main reason for

this development is the decreased need for such subsidies as solar is becoming increasingly

competitive compared to other energy sources. Government subsidies are also costly for

the public. In certain countries, FiT and/or FiP design elements will still accompany

the auction framework, but for how long is questionable. In addition, even though reverse

auctions can be considered to be market-based, it is important to acknowledge the fact that

they are initiated by governments. Auctions could therefore become obsolete in di↵erent

markets in the future, should solar become the cheapest energy source. Solar PV projects

would then compete with alternative energy sources in a true market environment, without

any government subsidies or initiatives.

5.4.3.2 Tax Incentives

Even though tax incentives, such as tax credits, are an e↵ective tool for stimulating the

solar industry, it is mainly used in the United States. As previously mentioned, the ITC

scheme is about to become less favorable for the U.S. solar market in the future. The

current investment tax credit of 30% drops to 26% in 2020 and 22% in 2021. After that,

it will stabilize at 10% for commercial and utility-scale projects. However, solar projects

will still qualify for the 30, 26, and 22% ITC as long as they are in construction before

the end of 2021 and in operation before December 31, 2023 (SEIA, 2017b). This allows

the U.S. solar companies to adjust to a more market-based competitive environment in

the future.
2International Energy Agency
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After the election of U.S. President, Donald Trump, there has been some uncertainty

related to whether or not the ITC will be maintained until 2021 by the Trump admin-

istration. During his campaign, Trump questioned the existence of man-made global

warming and indicated that the renewable energy industry should expect less government

support than under the Obama administration. At the end of March 2017, Trump ended

Obama’s Clean Power Plan. The repealing is not expected to have any particular e↵ect

on the solar industry, but is rather a symbolic sign of Trump’s conception according to

Ryan (2017) in Bloomberg. Until now, President Trump has not explicitly commented

on his plans for the ITC policy, so the future of the tax credit is unclear. Nevertheless,

finance experts are confident that the ITC will be carried out as intended because of the

already planned drops of the tax credit after 2019 (Ola, 2017c). Others believe that the

ITC is redundant as renewables now can compete with more conventional energy sources

in terms of electricity prices.

As with FiTs and FiPs, tax incentives are expected to contribute in a lesser extent to

the future solar industry. Solar energy is becoming so competitive compared to other

energy sources that government subsidies are no longer an absolute necessity for prof-

itability.

5.5 Future Development in the Energy Sector

Before we conclude on the solar energy industry we will take a brief look on the devel-

opment in the energy sector as a whole. Even though there is a promising trend in the

solar industry, it is important to compare it to the development in other energy indus-

tries, especially in terms of future competition. The increased focus on climate change is

likely to change the future energy distribution in the world. Renewables are expected to

lead this change while traditional energy sources are getting a smaller share of the energy

market.

In 2015, renewable energy sources represented 61% of the total 252 GW capacity added

globally. Wind and solar power were by far the two most popular sectors among investors,

receiving almost 90% of the investments in renewables (IRENA, 2017b, p.51). Both in-

dustries have experienced declines in auction prices in recent years. The average auctions

prices for wind and solar power from 2010 to 2016 are presented in figure 5.8.
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Figure 5.8: Recent development in wind and solar auction prices.

Source: International Renewable Energy Agency - IRENA (2017a)

While solar auction prices have fallen by almost 80% from the global average of close to

250$/MWh in 2010, wind prices have seen a more modest decline during the period. The

main reason for this is that wind technology was more mature than solar technology back

in 2010 (IRENA, 2017a). The auction prices are strongly correlated with the development

in costs for wind turbines and solar PV modules. When looking at the mentioned costs

between 2009 and 2015 there is a similar trend as in the auction prices. The cost of solar

PV modules has fallen by 80%, as seen in figure 5.5, compared to a 30% decline in the

cost of wind turbines during the period. The decreasing costs have made solar and wind

power competitive with electricity generated from coal, nuclear, and natural gas in several

countries (IRENA, 2017b). Given that these trends continue, solar power will become

cheaper than wind power in the future. However, it can be seen from figure 5.8 that the

decline in solar auction prices has slowed and approached the level of wind since 2013.

This might be an indication of solar technology maturing.

Nevertheless, solar projects are expected to receive 30% of the predicted $11,400 billion

investments in energy towards 2040. While other energy sources, such as coal and gas,

are to receive 44%, wind will get 26% of the investments according to the New Energy

Outlook report by BNEF (2016). This means that wind and solar power are expected to

receive more than 55% of the total energy investments in the next 24 years. Half of these

investments are expected to come from investors in the Asia-Pacific region, followed by

the Americas (15%), MENA (13%), and Europe (11%).

The considerable investments in renewable energy sources will change the distribution of

installed capacity in the years to come. In 2015, more than 60% of the 6,418 GW global

installed capacity came from coal, gas, and nuclear, while wind and solar combined only
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accounted for 11%. Of the renewable energy sources hydropower was, by far, the largest

contributor to installed capacity representing almost a fifth of the total. Increased focus

on mitigating global warming and declining prices of renewables are going to drastically

change the capacity distribution, according to BNEF’s report. Global installed capacity

by technology for 2015 and 2040 is presented in figure 5.9 below.

Figure 5.9: Global installed capacity by energy source in 2015 and 2040.

Source: Authors’ own compilation / BNEF (2016)

The other segment includes energy sources like tidal, wave, and biomass, while power

storage, demand response, and other potential resources are covered by the flexible capacity

segment. From the figure, we see that the evolution between the two pie charts is quite

visible. First, coal and gas will no longer be the leading contributors to global installed

capacity. In fact, their share from 2015 is almost halved in 2040. Given that the predictions

of BNEF are reliable, renewable energy is going to account for more than 50% of the 13,464

GW installed capacity by 2040. While the share of wind power will increase from 7% to

13%, solar power is expected to become the leading contributor, increasing its share from

4% to 28%. Utility-scale PV projects make up two-thirds of the added solar capacity. The

significant increase in utility-scale installations will mainly be driven by China, Europe,

USA, and Africa from 2025, before India takes over in 2030 (BNEF, 2016).

Furthermore, global electricity demand could increase by more than 50% from 2015 to

2030, according to IRENA (2016a). Emerging markets will account for 95% of this growth,

and solar PV is expected to become a key source of electricity in these markets. As

previously mentioned, solar PV only accounts for 2% of global power generation today.

This share is expected to grow considerable the next decades. The IRENA report predicts

that solar PV will produce 8-13% of world electricity by 2030. By 2040, solar PV could

supply 15% of the global electricity demand (BNEF, 2016).
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5.6 Section Conclusion

Technological development has led to lower costs and higher e�ciency through the entire

solar power value chain the last decade. This has made solar PV competitive on costs

compared to the traditional energy sources. In addition, the increased focus on climate

change has resulted in government subsidies and support mechanisms with great impact

on the solar industry. These are the main reasons behind the substantial growth of solar

power since the millennium, which has resulted in an installed capacity increase of 300

GW during the period.

Despite the positive e↵ect of government subsidies, tax credits and FiTs are about to be

replaced by reverse auctions in several regions. Subsidies are costly for the public and less

needed in the industry as solar now is competitive on both costs and electricity prices.

Reverse auctions seem to be the main pricing mechanisms in the nearest future, and has

been well implemented in several countries. This has resulted in a significant decrease in

prices of electricity generated from solar PV. United Arab Emirates, USA, and Chile all

received auction bids below $30/MWh during 2016. Chile even achieved the milestone

without any forms of government support. Low labor costs and a high capacity factor,

due to the availability of solar resources, were the most important drivers behind the

achievement. In the long run, solar energy is expected to be competitive in the market

without any forms of subsidies and government initiatives.

Europe has traditionally been the leading region in the solar industry. Superpowers like

USA, China, and Japan have, however, captured considerable market shares the last few of

years. These countries are also, alongside India, expected to be the leading market players

in the future. Emerging markets, such as Latin America, sub-Saharan Africa, and the

Middle East are also expected to follow the solar movement during the next years.

In 2015, solar power accounted for only 4% of the global installed capacity. This share

could increase to 28% by 2040, according to BNEF (2016). That would make solar the

largest global energy source in regards to installed capacity. Reports predict that solar

PV could produce up to 15% of world electricity demand by 2040.

To conclude, there are several promising trends and predictions for the solar power indus-

try. Even though the industry can expect less government support than before, the future

looks bright for solar energy and other renewables.
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Chapter 4 and 5 covered SSO’s source of value creation and the development in the solar

power industry. This chapter will discuss the internal and external strategic drivers which

are expected to a↵ect the performance of Scatec Solar and the solar PV industry in the

future. Elements of the two previous chapters will be revisited and discussed as strategic

drivers in both the internal and external analysis. We will start by looking at the external

strategic drivers specifically influencing the industry, before we cover the company-specific

drivers.

There exist several approaches suitable for an industry analysis, but Porter’s Five Forces

and the PESTEL model are considered to be the most common approaches. We have

chosen not to use the PESTEL model as we believe that the Porter’s Five Forces framework

will give a better and more precise analysis of the solar PV industry. The political and

environmental factors of the PESTEL approach have also been thoroughly examined in

chapter 5. In order to avoid too much repetition, we have chosen to leave out the PESTEL

model from the strategic analysis. The next section will therefore be based on Porter’s Five

Forces. In addition, as we believe that the SWOT framework provides a good coverage

of the strategic position of Scatec Solar, we will conclude the chapter by performing an

in-depth SWOT analysis covering the company-specific strategic drivers, rather than using

the model as a summary of other models.

6.1 Porter’s Five Forces

The performance of a company is highly dependent on the industry it operates in. Some

industries are in a growth phase, while other industries are experiencing a declining trend

due to maturing or substitutes. An industry becomes more attractive when there is a

possibility of earning returns equal to, or above, the cost of capital. According to Petersen

and Plenborg (2012) a more competitive environment is inversely related to abnormal

returns within an industry. In the 1930s, Edward Mason developed the structure-conduct-

performance (SCP) framework. According to Mason, ”(...) the structure of an industry

influences the conduct of the competitors, which in turn drives the performance of the

companies in the industry” (Koller et al., 2010, p.60). Of the numerous extensions based

on the SCP framework, Porter’s Five Forces (1979) has arguably gained the most universal

acceptance in the strategy literature. Porter found that the profitability of an industry is

a↵ected by five competitive forces: threat of new entry, threat of substitutes, bargaining

power of suppliers, bargaining power of buyers, and competitive rivalry.

In the following sections, these forces are discussed in regards to the utility-scale solar

PV industry. Each of the five forces will be rated according to what extent we believe
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they a↵ect the industry. The ratings are divided into very low, low, neutral, high and very

high. When all of the five forces are examined we will present our overall conclusion of

the profitability and competition in the solar energy industry based on the ratings.

6.1.1 Threat of New Entry

With new entrants comes added capacity and increased competition for market shares in

the industry. The degree of this threat depends on the entry barriers and how the existing

competitors react to the entry. According to Porter (1979), there are six main sources

to entry barriers: economies of scale, product di↵erentiation, capital requirements, cost

disadvantage independent of size, access to distribution channels, and government policy.

For the utility-scale solar PV industry we believe that government policy and capital

requirements are the most relevant sources.

Capital requirements represent an entry barrier when large financial resources are needed

in order to compete. The high capital requirements of building a solar PV plant is a

major barrier for new entrants. In 2015, the global average upfront costs of utility-scale

solar PV systems were $1.8 million/MW according to IRENA (2016a). This is equivalent

to an initial investment of $90M for an average solar PV project with a capacity of 50

MW. There is, however, a declining trend in the required upfront costs, which have fallen

steeply in recent years. In fact, as late as in 2010 the cost was more than $4M/MW on

average. Nevertheless, lower capital requirements are not enough to attract new entrants

to the industry, even if the promising outlooks for solar power from section 5.5 are reliable

predictions of the future.

The wide implementation of reverse auctions has made solar power competitive to other

energy sources, but also put pressure on margins in the industry. New entrants with

less experience might not get as favorable and as much external financing as the existing

market participants. This could make it challenging to win auctions against competitors

with lower financing costs. As previously discussed, it can be costly to participate in

reverse auctions. A power producer must expend substantial time and resources in the

preparation process even though there is no certainty of winning the bid. Thus, entering

the solar energy industry is not necessarily a profitable journey for a company without

the su�cient experience and financing in place. The solar energy industry is a relatively

complex industry to enter. In addition to the high capital requirements there are several

other aspects to consider before a solar PV plant is fully operational.

Governments can limit entry to industries with license requirements and other regulations.

A utility-scale project is subject to strict permitting and licensing requirements, usually set

by a government. These requirements vary between countries, and sometimes even within
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regions. Some of the key requirements include land lease agreements, building permits,

grid connection application, and power generation licenses. An IPP company supported

by a FiT or other support schemes may also have to register as a qualified renewable energy

generator to receive support. All of these time consuming procedures might represent a

barrier for new entrants with little experience from the process (IFC, 2015).

Even though there exist some obvious entry barriers, the di↵erent subsidy policies and

support mechanisms of the solar energy industry may attract new entrants. FiTs, tax

incentives, and concessional loans are all instruments that have been used to attract in-

vestments and new entrants to the industry. These subsidies have played a crucial role

in the industry’s growth, and have perhaps even been too generous in some cases. As

the costs and prices of electricity generated from solar power have declined significantly

in recent years, the need for such incentives is more limited than before. In addition,

these incentives represent considerable public costs in the countries they are implemented.

This is why they now are being phased out and replaced by reverse auctions in several

markets.

In general, we believe that the threat of new entry is present, but limited in the future.

Therefore, we rank the threat of this force to be low, as illustrated below.

6.1.2 Threat of Substitutes

In addition to the threats of new entry, Scatec Solar is also facing threats of substitutes.

This relates to the fact that there are several alternative energy sources. Traditional energy

sources, such as coal and natural gas, and renewables, such as wind and hydropower, all

pose the potential threat of being a replacement for solar power. As the number of

substitutes increases, the production price of each MWh produced is starting to become a

deciding factor on which energy source to choose. Although other factors, such as location,

transportation costs, and availability, play a role in the decision, the main comparison

variable is the cost of producing each unit of energy.

In addition to alternative energy sources, there are substitutes within solar power that can

make utility-scale solar PV parks obsolete in the future. As new and enhanced technology

related to storing electricity in households has been developed, the need for utility-scale

parks could be threatened. It is therefore important to consider the development of both

existing energy sources and the future need for large scale solar parks.
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6.1.2.1 Threat of Substitution by Other Energy Sources

Figure 6.1: Development in costs of solar, wind, CCGT and coal, 2009-2039.

Source: Bloomberg New Energy Finance - BNEF (2016)

Figure 6.1 shows a comparison between the cost of solar PV, wind, gas (CCGT), and

coal. By comparing the average global cost of the di↵erent energy sources is clear that

utility-scale solar PV has experienced a significant reduction in the cost per unit of energy

produced. According to BNEF (2016), the average global cost of producing electricity

through solar PV was almost $350 per MWh in 2009. Since then, costs have dropped

62%, making solar PV close in on gas and coal prices. BNEF further estimates that,

in 2025, solar PV will become cheaper than coal and other traditional energy sources,

however, slightly more costly than wind power (BNEF, 2017b). These estimates from

BNEF are also in line with forecasts from institutions like GTM Research, IRENA, and

IEA, indicating that the future cost of solar PV is falling each year, making solar power

more competitive. It is therefore likely that the threat of substitution from other energy

sources move in the same direction as the price. Also, considering the only recent focus

on solar energy, we believe that it is more likely that more countries will move away from

traditional sources over to renewables, rather than the other way around.

If we ignore the cost element, however, there is the notion of convenience and availability.

Solar power is only e�cient where the sun is shining. Other energy sources, such as coal

and gas, are not reliant on the sun to produce electricity. The same can be said about

wind and hydropower, although the e�ciency of these sources are a↵ected by weather

conditions as well. It is inevitable that not all countries are located in an area where

conditions for solar power are optimal. This increases the risk of substitutes, due to the

fact that some countries may be unable to adopt solar energy.

When considering the threat of substitution from other energy sources, it is important to

evaluate which factors will be relevant in the future. As mentioned above, not all countries

are located in parts of the world where solar power production is optimal. It is therefore
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evident that the threat of substitution is dependent on the location. In a certain part of

the world, the threat of substitution can be quite high where traditional energy sources

are more convenient and e�cient than solar power. In another part of the world, it could

be optimal for solar power production both in terms of climate and availability of land

areas. The latter can be seen with Scatec Solar, which has most of their plants where sun

conditions are ideal. However, considering the fact there is a push for renewable energy

through The Paris Agreement, we believe that the only real threat of substitution, going

forward, is the one posed by other renewable sources, particularly wind- and hydropower.

Compared to the sunlight, wind and water are consistent elements that are not dependent

on the time of day.

6.1.2.2 Substitutes within Solar Power

In addition to the threat of substitution from other energy sources, solar power could

face competition from within the industry. As we briefly mentioned in section 5.1, the

solar energy industry can be divided into small scale and utility-scale. While large scale

solar parks are expected to hold the greatest potential, some countries are experiencing a

change that could alter the need for utility-scale projects.

In Japan, among other countries, it has become more and more popular to invest in

residential power storage systems in combination with solar panels to store the excess

power that is generated throughout the day. Until now, Japanese residents have been able

to partake in a government incentive program that enables them to sell back excess power

to the grid. This incentive plan is now coming to an end, making storage systems more

attractive (Watanabe, 2017). Although residential solar PV systems currently are a small

part of total capacity, it could have the potential to become a substitute for utility-scale

solar parks. If the developments in technology and the lowering of costs continue in the

sector, it could open a door for residential systems where every household produces and

stores its own electricity. Today, this is only done on a small scale, with Japan being one

of the examples. However, if costs fall and capacity and solar panel e�ciency go up, it

could lead to utility-scale solar parks becoming obsolete. Our reasoning for this is that

once a household is able to become self-su�cient, they have no need for a utility-scale

PV plant to produce electricity for them. Considering that residential systems is able

to generate electricity wherever utility-scale PV plants generate electricity, it is just a

matter of whether it is possible to fit a solar panel system on the roof of each household,

making solar parks obsolete. However, the industry would have to experience a dramatic
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change from focusing on utility-scale to residential development, which is not likely at the

moment.

As mentioned in section 5.1, there are two main types of technology related to solar power;

solar thermal and solar PV. Solar thermal’s specific use is to heat up water, while solar PV

can be used for more general electricity generation. The future of solar thermal, and the

threat of substitution, therefore depends on the expected demand in the future. According

to IEA (2016), the heating of water ”(...) accounts for 12% of buildings energy demand

worldwide and will be a leading source of energy demand growth in developing countries

to 2040 (p.481).” Solar thermal could therefore become a potential substitute for solar PV.

However, considering the fact the remaining 88% of buildings energy demand worldwide

is related to electricity generation in general, we believe that the threat of substitution

from solar thermal is small as it only covers one specific need.

6.1.3 Bargaining Power of Suppliers

When estimating the power of suppliers, it is important to evaluate the impact an in-

dividual supplier have on the market. According to Porter (1979), a supplier group is

powerful if there are few companies, and if there are many buyers for each supplier. Also,

Porter argues that a supplier group is powerful if the products they are selling are unique,

or that there are few substitutes. If these assumptions are true, the supplier group has

the power to a↵ect the market through limiting production and controlling prices (Porter,

1979).

In the solar energy industry, the suppliers are mainly the manufacturers of solar panel mod-

ules and inverters. Typically, the solar PV technology has been divided between thin-film

and crystalline silicone, both with their own advantages and disadvantages. Manufactur-

ers of both technologies compete for the same buyers, and the fact that there are only

two types of technologies decreases the bargaining power of the suppliers. As they are not

likely to di↵erentiate their products significantly from competitors, individual suppliers

have less power over the market as buyers can go elsewhere to acquire a very similar prod-

uct. In addition to the products being almost identical, there are numerous manufacturers

of solar PV in the world, where the top ten accounted for 53% of total market share in

2015, with share among them spread evenly (Mints, 2016).

The same can be said about the market for inverters, where there are few technologies

available. According an article in Zipp (2016), one type of inverter is becoming the pre-
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ferred technology, potentially decreasing the power of suppliers as several suppliers o↵er

a similar product. Contrary to the reduced bargaining power of suppliers from providing

similar products, an article published by Hill (2016b) claims that the top 10 suppliers

in the world account for 80% of total market share, and top 5 holding approximately

50%.

In terms of solar panel modules, the combination of few alternative technologies and a

less concentrated group of suppliers are indications of limited supplier power within the

segment. From figure 5.5, it is clear that cost of modules compared to total system cost

decreased between 2009 and 2015. This could be an indication that the bargaining power

of the suppliers has become lower and lower as more manufacturers were introduced to

the market. Similar to the solar panel module segment, the inverter segment is seeing

few technologies on the market. However, the supplier group is much more concentrated

with a bigger portion being controlled by the top ten. This could potentially indicate

bargaining power of suppliers in this segment, however, referring to figure 5.5, the cost as

a percentage of the total is small and has decreased between 2009 and 2015. Based on

these findings, we argue that the bargain power of suppliers in the solar PV industry is

low due to recent developments.

6.1.4 Bargaining Power of Buyers

While suppliers can drive prices up, buyers are able to force prices down. They can also

request higher product quality or set competitors up against each other. All of these

actions have a negative influence on the profit of an industry. There are several industry

characteristics determining the bargaining power of a buyer according to Porter (1979).

Some of them are more applicable to more traditional industries, but a few are relevant

for the solar energy industry as well.

Unlike more traditional industries the buyers (o↵-takers) in the utility-scale solar energy

industry are usually utility companies owned by a government. Hence, the number of

electricity purchasers is relatively limited, resulting in strong competition among the com-

petitors in winning reverse auctions and obtaining FiT agreements for solar PV projects.

This means that the power of o↵-takers is high, as there are relatively few projects avail-

able in the market at any given time. The bargaining power of buyers is strengthened

further by the fact that electricity is a standardized product with several alternative sup-

pliers. Electricity produced from more traditional energy sources and other renewable

45



Strategic Analysis of Scatec Solar ASA

energy sources are all adequate alternatives to solar power. In general, an o↵-taker would

choose the energy source that generates the lowest electricity prices. However, the increas-

ing focus on climate change has led to a favoring of electricity generated from renewables

in many countries. As electricity prices from wind and solar are becoming competitive,

these energy sources might be preferred over coal and natural gas in an increasing number

of countries. Thus, the extent of bargaining power of buyers is likely to di↵er between

markets.

Another threat to the utility-scale industry is backward integration. Considering the

stable revenue streams and promising market outlook for solar power, private and public

utilities might install their own solar PV plants for electricity generation. An investor-

owned utility (IOU) will enter the IPP industry if it is profitable, while a publicly-owned

utility (POU) might also do it as a step to reach a national target for renewable energy.

The entry barriers discussed in section 6.1.1 could, however, prevent such actions.

There are two reasons for not ranking the bargaining power of buyers as very high. First,

PPAs secure stable long-term electricity prices, making it di�cult for o↵-takers to force

down the prices once the agreement is signed. The other reason is the impossibility of

requesting a higher electricity quality as it is a standardized product. Nevertheless, even

though the product itself is standardized, the stability of electricity supply might di↵er

in certain geographical areas. Unstable electricity supply from solar energy due to solar

irradiation could make a buyer choose electricity from a di↵erent climate-independent

energy source. Based on the discussion above, we rank the bargaining power of buyers as

high.

6.1.5 Competitive Rivalry

In his article, How Competitive Forces Shape Strategy, Porter (1979) mentions the notion of

”jockeying for position among current competitors”. In more common terms, it describes

the rivalry between competitors and which factors that should be present for it to become

a rivalry. Among these factors are the numbers aspect, where the number of competitors,

or the size compared to each other, are important for it to be a rivalry. Also, Porter argues

that rivalry will present itself if the industry lacks growth or the products sold are not

distinguishable from each other.

If we try to relate Porter’s recipe for rivalry to the solar PV industry we find that it

contains some of the factors mentioned, but not all. Focusing first on the factor related
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to the number of competitors, it could be a matter of segmenting and determining which

companies are in fact rivals. As mentioned in chapter 5, the industry is typically divided

into companies that manufacture and sell either modules or inverters, and companies that

purchase components to develop, operate, and maintain solar parks. Scatec Solar belongs

to the latter segment. Therefore, focusing on the segment in which SSO operates, rivalry

typically becomes a factor when bidding for new projects through auctions mentioned in

earlier sections of the thesis. Since the project is awarded to the lowest bidder, it becomes

a competition on who is able to raise the funds to invest, given the large initial investment,

and on who is able to operate at the lowest fixed price of electricity. Although the size of

the companies di↵ers significantly, the maximum capacity of a project forces companies

of all sizes to compete with each other as long as they deem the project profitable.

Many of the factors Porter mentions are relatable to solar PV, however, the industry does

not lack growth. As we have earlier discussed in this thesis, solar PV has experienced

significant growth and it is expected to continue into the future. Therefore, it is not

relevant to relate it to Porter’s example of a fight for market share. For those companies

that are in the IPP-segment, rivalry is only present in terms of acquiring new projects

through auctions. Considering the fact that we are only focusing on the IPP segment, we

estimate the level of rivalry to be high given the increased use of reverse auctions.

6.1.6 Overview of The Five Forces

Our overall assessment on how Porter’s Five Forces a↵ect the solar PV industry is pre-

sented in figure 6.2. The risk of new entry, substitutes, and suppliers are all considered to

be low, while the risks of rivalry and bargaining power of buyers are rated as high.

Figure 6.2: Overall rating of Porter’s Five Forces.

Source: Owner’s own compilation.
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It should be mentioned that Porter’s model only serves as a framework for identifying

the forces which impacts the industry. To draw a firm conclusion from the analysis is

therefore an educated guess at best. In an attempt to reach some sort of a conclusion we

have included an orange dotted line which represents the average ranking of the forces. All

of the five forces are given the same weights due to the challenge of ranking the di↵erent

forces’ impact in a sensible and unbiased manner. As the line tends towards low, we believe

that the industry shows great potential of being profitable.

6.2 SWOT Analysis

A SWOT analysis is applied to identify the key strategic drivers of a company, both inter-

nally and externally. The internal analysis covers the company’s strengths and weaknesses.

This is related to the resources and competencies of the company. In other words, the in-

ternal analysis gives us a better understanding of Scatec Solar’s competitive advantage or

disadvantage relative to its competitors. The company’s business model and history were

presented in chapter 4, and will be further discussed in this section. A VRIO model is often

used as a framework for the internal analysis. According to Barney, J.B. & Hesterley, W.S.

(2008), the model integrates both a positioning perspective and a resource-based view, and

is based on four factors that determine a company’s competitive potential: value, rarity,

imitability and organization (Barney, J.B. & Hesterley, W.S., 2008). However, we do not

find the properties of the VRIO model su�cient for a meaningful and thorough analysis

of Scatec Solar. We will therefore base the internal analysis on the strategic drivers we

believe are the most crucial for Scatec Solar’s performance. Some of these drivers have

been presented in previous chapters.

The external analysis examines the opportunities and threats of the company. These are

strategic drivers Scatec Solar has no influence on, but that still could have a significant

impact on the company’s profitability. Some of the external strategic drivers have been

discussed in chapter 5 and can be applied to most solar PV companies, while others are

drivers we find relevant for Scatec Solar in particular. The strategic drivers discussed in

the internal and external analysis will be summarized and presented in a SWOT matrix

in the section conclusion.

6.2.1 Strengths

The strengths of a company represent the competitive advantages that the company holds

compared to its competitors. The competitive advantages are company-specific and allows

the company to capture premium margins.

A key strength of Scatec Solar is their characteristic business model. Through their
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integrated business model the company controls the entire downstream value chain for

utility-scale solar projects. Once an ownership structure (SPV) is established, Scatec

Solar provides EPC and O&M services to the project, as illustrated in figure 4.2. There

are several benefits to this. First, it gives the company more control and flexibility across

the lifetime of the project. This leads to lower costs and improved execution, as well

as faster ramp-ups. In this way, the company is able to optimize operations and obtain

premium margins. Secondly, it allows Scatec Solar to capture a share of the revenue in

every step of the value chain (Nordea, 2016). We consider this to be a strong competitive

advantage compared to several of the competitors in the industry. Although the business

model is not unique, the benefits of it represents a value.

Solarcompetence Gmbh was established in 2001, at a very early stage of the solar PV’s

life cycle. Through the acquisition of the German company back in 2007, Scatec Solar

gained valuable experience from the solar energy industry, on which they have built on

since then. Thus, the company is considered to be an experienced long-time player in the

industry. This result is a competitive advantage in numerous ways. As mentioned earlier,

utility-scale projects are dependent on high initial investments and capital requirements.

In order to enter and survive in the solar industry, access to favorable financing is of signif-

icant importance. Scatec Solar has formed a strong partnership network with multilateral

development banks and commercial institutions through their long history in the industry.

The company has signed partnership agreements with, among others, the International

Finance Corporation (IFC), the state-owned Norwegian Investment Fund for Developing

Countries (Norfund), and the Norwegian mutual insurance company, KLP. Norfund is in

fact partner in five of Scatec Solar’s operating projects (Scatec Solar, 2017a). All of these

partners have an interest in promoting renewable energy projects. In this way the part-

nerships secure access to lower cost of capital, and risk mitigation. In addition, SSO has a

solid track record of installing solar projects in developing countries. Their experience in

these markets has resulted in a strong network, both with co-investors, but also with local

suppliers and contractors. This represents a valuable competitive advantage as it reduces

local risk and facilitates potential future projects in the region. In South Africa, Scatec

Solar has been selected as preferred bidder under the REIPPP program for four of their

solar projects. This underlines their strong position in the country.

With a total of twelve operating solar PV plants, located in five di↵erent countries, Scatec

Solar is able to limit its exposure to operational risk through geographical diversification.

Examples of such risks are changes in subsidy policies and long lasting varying weather

conditions. An additional four countries will be added to the portfolio if all of the six

projects in backlog are realized (Scatec Solar, 2017a). This will further strengthen the

diversification e↵ect.
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6.2.2 Weaknesses

Contrary to the strengths, the weaknesses have a negative impact on the profitability and

market position of a company. If certain weaknesses are not considered and dealt with

properly a company might ultimately be forced out of the market.

As mentioned in the previous section, Scatec Solar has projects in operation and backlog

spread over several countries and continents. Most of these projects are located in devel-

oping countries where the infrastructure, as well as the political and financial framework

might represent sources of operational risk. We have used OECD’s country risk classifica-

tion to examine the risk of Scatec Solar’s operation locations. The classification is based

on a quantitative and a qualitative assessment of country credit risk. On their website,

OECD (2017) lists payment experience, financial situation, and economic situation as the

three risk indicators that are the basis of the quantitative assessment. The qualitative

assessment covers political risk and other factors not covered by the quantitative part.

From this a country is classified into a category from 0 to 7, where the latter represents

the riskiest category (OECD, 2017). OECD classifications for the countries that are rel-

evant for Scatec Solar’s operations are presented in table 6.1. The table is divided into

projects in operation and backlog. It should be mentioned that there is one project in

backlog in both South Africa and Honduras, indicated by *. Furthermore, each country’s

contribution to expected electricity production is included in the table to illustrate the

impact of the di↵erent classifications.

Table 6.1: Country risk classifications by OECD.

Source: Authors’ own compilation / OECD (2017)

From the table it is clear that Scatec Solar mainly operates in high risk countries, with

more than 85% of the projects in operation and backlog located in countries classified

between 4 and 7. Czech Republic has no rating as it is classified as a High Income OECD

Country. South Africa, which contributes 50% of production, is classified with a country

risk of 4, while the riskiest countries represent relatively small contributions. Projects

in the riskiest countries could still have a significant negative impact on the company’s

performance considering the amount of capital that is tied up in a solar PV plant. Projects

in pipeline are not likely to improve the situation either, as the company is planning high

capacity projects in Egypt and Pakistan, classified as 6 and 7, respectively. Hence, the

previously mentioned diversification e↵ects might be outweighed by the overall risk of the
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project portfolio. Scatec Solar’s strong experience and network might, on the other hand,

mitigate some of this risk.

The first quantitative risk indicator, payment experience, represents a minimal threat to

Scatec Solar. This indicator reflects a country’s ability to meet financial obligations. A

country’s risk of default on payments is crucial for a power producer like SSO, considering

the fact that o↵-takers of PPAs are state-owned utilities. The o↵-taker of the solar projects

in South Africa, Eskom Holdings, has a credit rating of BB- from Standard & Poor’s

(ESKOM, 2017). Such a poor rating would usually represent a considerable credit risk

for Scatec Solar’s projects in the country. Eskom’s financial commitments are, however,

guaranteed by the South African National Treasury. All of SSO’s other projects, except

the Czech portfolio, are in fact guaranteed by governments. Hence, there is little risk

related to the counter-parties’ ability to provide payment.

The financial and economic situation in the di↵erent high risk countries probably represent

a more severe weakness. Uncertain business environments in many of the countries in the

table might be a weakness for SSO’s operations. Potential fluctuations in interest rates,

currency, and inflation are examples of risks that could a↵ect the performance of the

company. As Scatec Solar continues its geographical expansion to new solar markets the

currency risk exposure increases. For operating plants, the company has a general policy

of not hedging foreign currency exposure (Scatec Solar, 2017a). This could potentially

a↵ect profitability in the future.

Furthermore, solar PV projects are dependent on several di↵erent factors and stakeholders.

This might lead to delays of projects in backlog and pipeline. Project delays are a weakness

in the sense that the company and shareholders misses out on expected cash flows. In

order to address this, we contacted Scatec Solar to get updates on the expected timeline

of projects in backlog. It appeared that several of the projects are delayed compared

to what was initially expected. The 258 MW Upington project in South Africa was

expected to be in construction during 2017, but there is still a PPA missing for one of

the project’s three solar PV plants, according to Scatec Solar. The delay is due to a

breakdown in negotiations between Eskom and the South African government regarding

grid overcapacity and financial aspects of the REIPPP program. Eskom is currently

reluctant to sign new, and fulfill pending, PPAs for IPP projects before the issue is solved.

The case has gone so far that the South African Renewable Energy Council has threatened

to take Eskom to court (Ola, 2017b). Hence, there is uncertainty related to pending and

future solar PV projects in South Africa. Construction start for the Upington project

is therefore adjusted to 2018, while operations at the plant is expected in 2019. This

means that substantial cash flows are delayed considering the project’s high capacity and
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contribution to production. In Honduras, construction start of the 53 MW Los Prados

project is pushed back from third quarter in 2016 to 2017, and is currently awaiting

financial close. Also the PPA-secured 150 MW project in Brazil is delayed. It was expected

to be in operation by 2018, but is now delayed until 2019 according to Scatec Solar.

The complete timeline of the company’s projects is presented in Appendix 3. It should

be mentioned that the expected delays only are predictions from the company. Hence,

changes in the project timeline might occur.

In addition to project delays, Scatec Solar has yearly revised downwards the company’s

stated capacity target since 2014, when the company had 219 MW in operation and

an ambition of 969 MW in operation by 2016. This was far too ambitious at the time

considering the fact that only 425 MW was in operation in 2016, even before the 104

MW plant in Utah was sold in December. The company’s ambition in 2016 was to have

1.3-1.5 GW in operation and under construction by 2018, slightly lower than the target

of 1.4-1.6 GW in 2015. During 2017, the company will have a total of approximately 750

MW in operation and under construction. This means that the company is dependent on

commencing construction of the backlog projects in South Africa and Brazil, in addition

to at least one of the major projects in pipeline, by 2018 to reach the target (Scatec Solar,

2017a, 2016a, 2015, 2014). Due to the 50% likelihood of realizing projects in pipeline and

the occurrence of project delays it is questionable whether or not the target will be met.

The risk of not having the winning bid in reverse auctions and the several stakeholders

a↵ecting projects in backlog and pipeline are expected to be the main reasons behind SSO’s

overestimations. Nevertheless, continuously underachievement relative to the company’s

targets is not a positive signal towards investors.

6.2.3 Opportunities

In the previous section, we discussed the internal drivers that a↵ect Scatec Solar and

its operations. We will now address external strategic drivers that could influence the

company’s performance in the future. These drivers are independent of Scatec Solar,

meaning that the company has no impact on them.

When addressing these external drivers, it is natural to first address those that are on

a macro-level before digging deeper into the industry-specific factors. On the macro-

level the most obvious subject to address is global warming and the resulting focus on

renewable energy, and how to make it more competitive. Typical elements of this are

government involvement in the form of incentives, and global initiatives, such as agree-

ments like The Paris Agreement. Further, it is important to address the development of

industry specific-drivers, such as development in component prices, e�ciency, capacity,

and innovation.
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6.2.3.1 Macro Factors

Solar energy is often in the context of being one of the solutions to global warming. It is,

therefore, realistic to believe that increased focus on global warming will result in more

attention towards renewable energy and solar power. An increased focus on the e↵ects of

global warming creates an opportunity for Scatec Solar as countries might consider using

solar power as an energy source, increasing the demand for utility-scale solar parks.

As awareness of global warming increases, it is reasonable to assume that this will lead to

government incentives encouraging the development of solar energy production. However,

we believe that the use of incentives primarily will be used in countries where the prevalence

of solar energy is either limited or non-existent. This due to the fact that recent trends

show established solar energy markets phasing out the use of incentives because of solar

PV being more cost competitive compared to ten years ago. However, we believe that,

despite the fact that solar energy is looking to become as cheap as other energy sources,

companies that are heavily invested in, or reliant on, energy through fossil fuels will need

an extra push in the form of incentives to transform into renewables.

When more countries become aware of the need to replace its fossil energy sources with

renewables, it creates a bigger market in which Scatec Solar can operate. In the last ten

years, more and more countries have started to consider the use of solar as an energy

source. Going back to figure 5.7, it can be seen from the graph that countries, such

as China, the U.S, and India, have expanded their capacity towards solar energy, while

yearly added capacity in the rest of world has the potential to double. The largest portion

of growth n this segment is expected in emerging markets where Scatec Solar operates.

In addition to the introduction of new markets through increased awareness and need for

cleaner energy, the need for electricity in emerging markets, such as in Sub-Saharan Africa,

is critical.

In Africa, more than 600 million people do not have access to electricity, while several

countries experience power outages almost daily. Considering the fact that, in 2015,

solar and wind power only produced 0.1% of total energy supplied in Africa, there is a

significant potential in this region (IRENA, 2016d, p.23). After having developed four

plants in South Africa, where they have qualified as a preferred bidder on all four, Scatec

Solar has gained experience in the region and is therefore well equipped to enter into other

parts of Africa.
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Figure 6.3: Installation cost by project size and region, 2011-2018.

Source: International Renewable Energy Agency - IRENA (2016d)

Figure 6.3 shows installed cost by region and size of solar PV projects in Africa. By looking

at the figure it is clear that the installations costs have decreased since 2010. In 2016,

several smaller projects were installed with costs ranging from approximately $1.5/W to

$6/W, a significant di↵erence. Most projects were installed in West Africa, with a few in

both Eastern and Southern Africa. Relating this to Scatec Solar, many of the projects

are similar in size to those developed by the company. Judging by the small number of

constructed and planned projects, there is significant potential in Africa, especially in

Northern and Central Africa where few or no plants have been constructed.

Looking at the information from figure 6.3 in combination with the figure below, we

are convinced that Scatec Solar has an opportunity to expand their operations in Africa

significantly.

Figure 6.4: Population without access to electricity by sub-region in sub-Saharan Africa.

Source: International Energy Agency - IEA (2014)

As mentioned above, more than 600 million people in Africa are without electricity. Ac-
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cording to the report Africa Energy Outlook, published by IEA (2014), this number is

expected to increase to almost 650 million by 2025. From the figure above, it seems that

the largest number of people without electricity are located in Western and Eastern Africa,

with a significant percentage located in Central Africa as well (IEA, 2014). Combining

this information with the discussion above, we find that Scatec Solar could face large op-

portunities in both Central and Eastern Africa. In these regions, there are few developed

projects while the need for a stable supply of electricity is critical. However, it is impor-

tant to note that this relies on the governments in the respective countries and how they

welcome the use of solar energy, in addition to the accessibility to a grid network.

6.2.3.2 Industry Specific Factors

After discussing opportunities that Scatec Solar faces on a macro-level, it is natural to look

closer on the elements that directly a↵ect costs of development, in addition to opportunities

related to the utilization of the energy produced and sold.

In section 5.3 we discussed the development in system costs and how figure 5.1 shows

how costs have decreased, enabling the rapid expansion of solar energy. The majority of

the decrease in costs has been due to cheaper components, namely modules. Further in

the section we argued that this was mostly due to the drop in poly-silicone prices and

the fact that China has allocated considerable resources in order to control the market.

If this decreasing trend in costs continues, Scatec Solar has the opportunity to purchase

cheaper components and either decrease their capital expenditures and system costs fur-

ther, or build larger plants for the same amount of capital. This opportunity, however,

relies on the size of PPA agreements and the counterparty-need for projects with larger

capacities.

Related to system and module costs is the e�ciency of the solar panel cells. The e�ciency

of a cell determines how much electricity can be produced from the energy of the sun.

In terms of technologies, single and multi-crystalline, plus thin-film solar cells have been

the most widespread (SEIA, 2017a). A common perception is that the development in

e�ciency has been the cause of solar power becoming more competitive. However, from

the figure found in Appendix 4, which was published by the National Renewable Energy

Laboratory and covered by Shahan (2015), it is clear that both crystalline technologies

have not experienced any development in e�ciency in the last 20 years. Thin-film, however,

seems to have become more e�cient, but only by 2 or 3% over the last five years. Given

that seven of Scatec’s plants in operation are using multi-crystalline technology, we do not

see an increase in e�ciency of the company’s current solar panels in the future. However,

there is a potential regarding the company’s backlog and the technology used on those

projects. The figure also shows that other technologies have higher e�ciency, which could
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create an opportunity if Scatec finds it favorable to change solar cell technology.

In addition to facing opportunities from lower system cost and solar cell e�ciency, innova-

tion could create new future prospects for Scatec. Specifically, the development in power

storage technology could a↵ect production utilization significantly.

According to one of the company’s investor presentations, the use of storage systems could

expand the market for large-scale PV in the future (Scatec Solar, 2016b). Storage systems

can be used to conserve excess energy that is produced during the day before being used

at night when the power consumption is greater. If the plant produces more electricity

than the agreed upon amount in a day, saving the excess electricity, rather than letting it

go to waste, could decrease operational risk related to weather conditions and potentially

secure a stable revenue stream in the long-run.

Before 2020, it is expected that the price of these power storage systems will decline by

41%, making it more a↵ordable to store electricity and utilize the full capacity of the solar

systems (Munsell, 2016). Considering the fact that Scatec Solar has several plants in areas

where there, during periods of the year, are many hours of nighttime, the company could

benefit from installing power storage systems.

Figure 6.5: Global energy storage forecast, 2015-2024.

Source: Bloomberg New Energy Finance - BNEF (2016)

Figure 6.5 shows BNEF’s expectations for the installed storage capacity between 2015

and 2024. If Scatec integrates these systems with their solar parks, we believe that the

company has an excellent opportunity to fully utilize its capacity and power production

on all of their plants, limiting losses from operational downtime.

6.2.4 Threats

Threats represent external factors with a potential negative impact on the future profitabil-

ity of a company, and sometimes even an entire industry. Even though it is challenging

to predict the future, companies should always be aware of how potential threats could

a↵ect their operations.
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Chapter 5 discussed how subsidy policies and support mechanisms have been used to

stimulate the solar industry during the last decade. It also showed that the prevalence

of them seem to slow down in several existing solar markets. Solar energy becoming

competitive against other energy sources, and the substantial public costs the subsidies

entail, are the main reasons behind the slow down. Less subsidies are of course unfavorable

for any industry, even though the need for such incentives is decreasing in many of the

established solar markets. The investment tax credit in the U.S is a good example on

how much a subsidy can impact a market. As the ITC initially was set to expire in 2016,

pipelines were filled during the year in order to make projects qualify for the tax credit.

This resulted in over a doubling of added solar PV capacity compared to 2015 (BNEF,

2017b). Also the generous FiT scheme in Japan has had visible e↵ects on their solar

market. While annual added capacity grew rapidly between 2009 and 2014, the recent

decreases in FiT rates have led to a distinct decline in added capacity. As subsidies like

the ITC and FiTs are being phased out and replaced by reverse auctions, it might be

harder for Scatec Solar to expand to other established solar markets. It could also slow

down the overall growth of solar power if subsidies are not applied by governments in new

solar markets.

Like many other industries, the solar industry is exposed to interest rate fluctuation risk.

The importance of external financing for solar projects has been emphasized several times

in the thesis. Scatec Solar manages interest rate risk by using a combination of long-

term financing at fixed rates and floating to fixed interest rate swaps. The interest rate

swaps serve as hedging instruments as they enable the company to convert financing from

floating rates to fixed rates. The majority of Scatec Solar’s projects in operation are

financed using non-recourse debt at floating rates, both hedged and unhedged (Scatec

Solar, 2017a). A more detailed overview of the company’s financial obligations will be

presented in chapter 9. Debt at floating rates is favorable if the interest rates are expected

to fall, but represent a substantial risk should the interest rates rise. We have looked at

the recent development in interest rates in South Africa, where Scatec Solar is exposed

to the most interest fluctuation risk in terms of both outstanding balance and current

interest rate level. The company uses floating to fixed interest rates for all of its three

projects in the country. Recent development in the South African prime lending rate and

3-monthly Treasury Bills is illustrated in figure 6.6 below.
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Figure 6.6: South African 3-monthly treasury bills and prime lending rate.

Source: South African Reserve Bank - SARB (2017)

The figure reveals rising interest rates in South Africa over the last few years. Both

rates have seen inclines of approximately 2%-points during the period. While the T-bill

has increased from 5% to over 7%, the prime lending rate has increased from 8.5% to

10.5%. Scatec Solar has su↵ered from this development as the interest rate interval on

the non-recourse debt for the three South African projects has increased from 8.3-9.4% to

13.2-15.6% between 2013 and 2016 (Scatec Solar, 2017a, 2016a, 2015, 2014). Even though

SSO is able to hedge some of the risk by converting to fixed rates, increasing interest

rates will lead to higher fixed rates as well. This has a negative e↵ect on cost of capital,

resulting in higher financial expenses, and represents a threat to the profitability of the

company should the interest rates continue to rise.

The company’s solar project in Honduras is the only project that is financed at a floating

rate. Unlike South Africa, interest rates in Honduras have fallen in recent years (BCH,

2017). Despite this, the interest rate of the project has remained unchanged at 6.31%

since 2015. As the non-recourse debt is at a floating rate, unfavorable future interest rate

fluctuations represents a threat.

58



Strategic Analysis of Scatec Solar ASA

6.2.5 SWOT Matrix

The strategic drivers from the internal and external analysis are summarized in a SWOT

matrix, illustrated in figure 6.7.

Figure 6.7: SWOT matrix.

Source: Authors’ own compilation

We believe that Scatec Solar’s integrated business model combined with the company’s ex-

perience and strong network in emerging markets represent the most significant strengths.

Even though some diversification e↵ects can be captured through the geographical spread

of projects, it might also be a source to operational risk given the high risk of the di↵er-

ent countries in the company’s project portfolio. Projects in high risk countries and the

apparent delays of projects in backlog are considered to be the main weaknesses of the

company. Scatec Solar’s history of not reaching the company targets is also not considered

to be a positive signal towards investors. Concerning external drivers, we find continued

technological development and the possibility of entering new markets to be opportunities

that the company could exploit. Finally, cutbacks in government subsidies, in addition to

risk associated with interest rate fluctuations, could potentially have a negative impact on

Scatec Solar in the future.
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There is a significant number of valuation models in existence. Even though the models

are based on di↵erent assumptions they do share some common properties. According

to Damodaran (2012), all of these models can be divided into three di↵erent approaches

to valuation; discounted cash flow (DCF) valuation, relative valuation, and contingent

claim valuation. The outcomes of these three approaches are likely to di↵er, meaning that

choice of approach has an e↵ect on the estimated value of a firm. However, Damodaran

further argues that these three approaches are not mutually exclusive and can serve as

complements to each other. The following sections will focus on the di↵erent aspects and

implications of the di↵erent approaches, before we conclude by choosing the approaches

we find best suited for valuing SSO.

7.1 Discounted Cash Flow Valuation (DCF)

In a DCF valuation the intrinsic value of an asset is estimated based on the asset’s fun-

damentals. The intrinsic value is derived by estimating the present value of the asset’s

expected future cash flows. Stock dividends is an example of such cash flows. The present

value of cash flows is estimated by discounting at an appropriate discount rate which is

closely related to the riskiness of the asset. In practice, several variations of DCF models

are used by investors and analysts worldwide. All of these models are, however, built on

two paths in the DCF framework: to value the equity stake of the firm or to value the

entire firm. The main di↵erence between the two approaches lies in the estimation of

relevant cash flows and discount rates (Damodaran, 2012). We will start by looking at

how to value an entire firm, also known as enterprise value.

7.1.1 Free Cash Flow to the Firm (FCFF)

In order to estimate enterprise value, the relevant free cash flows have to be computed. Free

cash flows are defined in various ways across textbooks and other finance literature. As

we are using Penman (2013) as our foundation for forecasting, we have used his definition

of free cash flows. shown in equation 7.1 below.

FCFF = Operating income��Net operating assets (7.1)

This definition implies that free cash flow is equal to operating income, or cash from

operations, minus the change in net operating assets, which typically includes changes in

net working capital and investments.

Once the free cash flows to the firm are computed, the nest step is to estimate the ap-

propriate discount rate. When an entire firm is valued, free cash flows are available to
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both equity holders and debt holders. Thus, the discount rate must reflect the risk that

both parties face. The weighted average cost of capital (WACC) allows this as it com-

bines the required rates of return for all investors, and is also a↵ected by a firm’s capital

structure (Koller et al., 2010). The FCFF model is often described as not working well

with a changing capital structure. However, this assumption is typically accompanied by

an assumed constant WACC, which does not capture the changes to the debt-to-equity

ratio. Given that the valuation framework used by Penman (2013) implies a changing

capital structure, the FCFF model is well suited at capturing these e↵ects as long as a

dynamic WACC is assumed. For a fully equity financed firm the WACC equals the cost

of equity and the unlevered cost of capital. Scatec’s WACC will be further discussed in

chapter 9. With free cash flows and the appropriate discount rate in place, a firm value

can be estimated. The enterprise value is simply the present value of free cash flows to

the firm discounted by the weighted average cost of capital (Damodaran, 2012), as shown

in equation 7.2

Enterprise Value =
t=nX

t=1

FCFFt

(1 +WACC)t
(7.2)

where n is the life of the asset, and t represents the di↵erent cash flow periods. Furthemore,

the equity stake value can be found by subtracting net financial obligations and minority

interest from the EV. Minority interest will be discussed further in chapter 8.

7.1.2 Free Cash Flow to Equity (FCFE)

Valuing the equity stake of a firm is based on the same approach, but the cash flows and

appropriate discount rates are di↵erent from the ones used in the enterprise DCF. As cash

flows and discount rates should be aligned, the free cash flows to equity and the cost of

equity should be used in an equity DCF. Damodaran (2012) defines the free cash flows to

equity as

FCFE = NI�Net CAPEX+�Non-cash NWC+New debt�Debt repayment (7.3)

where NI is net income, net CAPEX is equal to capital expenditures less depreciation,

and NWC represents net working capital. Scatec Solar’s reports do, however, not include

changes in NWC and net CAPEX in the company’s cash flows to equity for each operating

segment (Scatec Solar, 2017b). This is further explained in chapter 10.

The value of equity is then obtained by discounting the free cash flows to equity at the

cost of equity (Damodaran, 2012), as illustrated in equation 7.4 below.

Value of Equity =
t=nX

t=1

FCFEt

(1 + ke)t
(7.4)
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In this way the cash flows equity holders are entitled to are discounted at a rate that

corresponds to their required return for taking on risk. Cost of equity is estimated using

the CAPM model in this thesis, and will be further discussed in chapter 9.

The benefit of the FCFE approach is that it directly computes the equity value. This is

an advantage when valuing a firm with a complex capital structure as only the equity cash

flows need to be considered. Even though the FCFE approach might appear as the most

intuitive to equity investors, there are some drawbacks to it when using a static valuation

model. Unlike the WACC approach, future debt capacity must be determined in order

to estimate net interest expenses. The approach is also dependent on a stable capital

structure as it directly a↵ects the risk of equity (Berk and DeMarzo, 2013). These issues

do, however, not apply to a dynamic model which continuously captures the e↵ect of a

changing capital structure.

7.2 Relative Valuation

Relative valuation is the most widely used approach in the real world. The core idea of

the approach is that the value of a given asset is based on how the market prices simi-

lar assets. This makes it possible to value a firm based on market prices of comparable

firms, standardized by using multiples. Examples of such common multiples, often called

comparables, are price-book (P/B), price-earnings (P/E) and enterprise value-EBITDA

(EV/EBITDA). Damodaran (2012, p.19) states that relative valuation relies on the fulfill-

ment of two assumptions. First, that other firms in the industry should truly be compa-

rable to the firm we want to value, and second, that the comparable firms, on average, are

priced correctly by the market. Most markets are considered to be fairly e�cient in the

sense that small pricing errors are exploited and corrected over time (Damodaran, 2012).

Multiples are simple to use, and make it possible to obtain value estimates for firms in

an easy and time-saving manner compared to DCF valuation. There are, however, some

drawbacks to the approach. First, it can be di�cult to find obvious peers for all types of

firms, potentially making the results of the valuation biased. Relative valuation is also an

unsuitable approach if the market has overvalued or undervalued an industry (Damodaran,

2012). For instance, the use of multiples during severe downturns, such as the financial

crisis of 2007-08 or the Dot-com bubble in the 1990s, would lead to mispricing.

7.3 Contingent Claim Valuation

Contingent claim valuation is based on option pricing models. Put more precisely, a

contingent claim or option is a claim that can be made if a specified outcome occur. For

a call option the claim will have a payo↵ if the value of a firm is greater than a set value,
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and vice versa for a put option. According to Damodaran (2012), equity can be seen as a

call option on the firm value, with an exercise price equal to the face value of debt and the

maturity of debt serving as the maturity of the option. Equity holders are only eligible

to cash flows if the value of equity exceeds the face value of debt. This can be used to

value the equity stake of a firm. Two assumptions for option pricing models are constant

volatility and dividend yields. This is usually not an issue for short-term options, but is

more problematic for options with longer maturities (Damodaran, 2012). As the equity of

a firm can be viewed as a long-term call option, often with frequent changes in both risk

and dividend payments, keeping these parameters constant in the option pricing model

could result in severe biases in the valuation.

7.4 Choice of Valuation Method

Based on the discussion above, we will now decide which of Damodaran’s valuation meth-

ods we find most appropriate for Scatec Solar

The contingent claim approach will not be used in the valuation due to its limits in

valuing long-term options with changing parameters. Both the stock price’s volatility and

the dividends payments of Scatec Solar are likely to vary in the future, potentially leading

to a flawed valuation. Nor the relative valuation method is suitable for a valuation of

Scatec. Due to the company’s relatively unique business model, it has proven di�cult to

find obvious peers. Using multiples based on companies with di↵erent business models

and operations within other renewable energy industries is not ideal. We will therefore

base our valuation on the DCF approach.

As we will apply a dynamic DCF model proposed by Penman (2013), a potential change

in capital structure in the future is of no major concern. SSO has, however, reported a

stable debt ratio at around 80% since 2013, so both DCF approaches are considered to

be suitable. We will divide our valuation into two parts. First, a core valuation, followed

by a sensitivity analysis based on both the core valuation and a sum-of-the-parts (SOTP)

approach. This allows us estimate a core value for Scatec Solar based on consolidated

numbers, using two di↵erent approaches. Also, we will be able to observe how changes in

the applied drivers in both models would a↵ect the value.

Further, we want to specifically observe how cash flows to equity from the di↵erent seg-

ments of the company are a↵ected by future scenarios. As SSO has reported each operating

segment’s cash flows to equity we will base our scenario analysis on the FCFE model. Only

focusing on the equity stake is also an advantage as it removes potential noise in the anal-

ysis. Various scenarios, based on the SOTP framework, will be estimated, allowing us to

define an appropriate value interval for Scatec Solar’s estimated share price.
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This chapter seeks to analyze the financial statements of Scatec Solar. We will perform a

reformulation of the company’s income statement, balance sheet, and statement of share-

holder’s equity, before the historical performance of SSO is examined. Furthermore, we

will dig deeper into the historical performance by covering the performance at business

segment-level. This gives us a better understanding of the extent each segment contributes

to the company’s overall performance. First, a brief assessment of the quality of the data

and financial statements follows.

8.1 Quality of Data and Financial Statements

In terms of historical financial statements, we have been able to find annual and quarterly

reports dating back to 2012 and 2014, respectively. However, in 2012, Scatec Solar went

through a change in strategy. The company changed from selling D&C services to third-

parties to position themselves as an independent power producer (IPP). A result of this is

that their financial numbers for 2012 were restated in the 2013 Annual Report. This means

that we potentially have five years of historic data to use in our valuation if we include

2012. Although more historical data would be preferable, there has been a significant

increase in the performance potential of the company. This considering the more favorable

conditions for renewable energy in 2016 compared to 2012. Given the increased potential

for renewable energy in recent years, we believe that the last four years of financial data

give a more accurate depiction of the company’s performance today.

8.2 Reformulation

In order to get an accurate view of Scatec Solar’s income from operations we have to

reformulate their financial statements. The company’s reformulated income statement is

a reflection of the income that the company earns through its core business operations. It

should therefore not include dirty-surplus items, such as results from hedging activities,

unrealized gains or losses on available-for-sale securities, or gains or losses on foreign cur-

rency translation. These items are not part of the company’s core business activities, but

they can still be related to operations. This is why we have to analyze and reformulate

both the income statement and balance sheet. In addition, we will have to reformulate

the statement of changes in equity to extract the balance that is related to the com-

mon equity holder’s share of equity, which is total equity minus non-controlling interest

(Penman, 2013). In the sections below, we will address the reformulation of the specific

financial statements and the special items that we believe should be included as part of

the business operations. All statements have been formulated using Penman (2013) as a

foundation.
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8.2.0.1 Accounting for Non-Controlling Interest

Before reformulating the financial statements, it is important to address minority interest,

also called non-controlling interest (NCI), as Scatec has part-ownership in many SPVs and

supporting companies. NCI is defined as the share in a subsidiary that Scatec’s parent

company does not own. As NCI does not involve the common shareholder, it must be

subtracted either from income or equity, depending on the financial statement, to estimate

the share belonging to the Scatec’s common shareholder (Penman, 2013, p.260). In the

income statement, net income is divided into Scatec’s parent company share and NCI

share. On the balance sheet, NCI is reported separately under equity, while the statement

of changes in equity presents transactions related to NCI in its own column.

In terms of valuation and the FCFF model, Koller et al. (2010) subtracts NCI’s share from

forecasted income before estimating cash flows. However, given the complex ownership

structure in subsidiaries with NCI share varying significantly the last three years, we

find that subtracting the market value of NCI from the estimated enterprise value would

produce less forecasting error. This is also proposed by Damodaran (2006), who argues

that one should use the average price to book value of the companies within an industry.

Using the competitors mentioned in section 4.5, we found that the average price-to-book

ratio was equal to 2.73, resulting in a market value of NCI equal to NOK 1,712,897.

8.2.1 Income Statement

The purpose of reformulating the consolidated income statement is to separate operating

and financing activities and identify the items that contribute to the company’s core op-

eration (Penman, 2013). The reformulation of Scatec’s income statement is fairly straight

forward. However, we do want to address a few items that were either included or removed

from the operating section in the statement. The reformulated statement is shown in ap-

pendix 5, where it can be observed that the core operating income is varying between being

both higher and lower than the after-tax Comprehensive operating income. This is mostly

due to the dirty surplus activities that are not reported directly in the income statement,

in addition to items that we have moved from core operations to unusual items.

8.2.1.1 Unusual Items

As Scatec Solar is a company that conduct all of their business in several di↵erent countries

they are exposed to many types of risk. One of these risks is currency risk. To account for

the risk of changes in currency rates, Scatec Solar has been engaging in forward currency

contracts up until 2016 (Scatec Solar, 2017a). The result is that the company has to report

gains or losses on these contracts, in addition to foreign exchange gains/losses where they
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are not hedged. These gains/losses have been reported in the financial section of income

statement and belong to unusual items, which should not be forecasted.

In addition to gains/losses related to currency, the company has reported gains and losses

on project assets. This item is related to the sale of solar parks or other project assets.

As Scatec Solar is not in the business of developing and immediately selling solar parks,

but rather owning and operating, we argue that this can be characterized as an unusual

item. Like the items related to currency, the gain or loss on the sale on project assets will

not be forecasted.

8.2.1.2 Dirty Surplus Items

Among the items that are not part of Scatec Solar’s day-to-day operations, or core activ-

ities, are Net Movement of Cash Flow Hedges, which relates the company’s interest rate

swaps, and Foreign Currency Translation Di↵erences. These numbers are reported pre-

tax, which is why Scatec also has included the item, Income Tax E↵ect, in their statement

of comprehensive income. This is the tax e↵ect of the two above-mentioned items as the

statement of comprehensive income is normally reported net of tax.

Scatec Solar’s cash flow hedges relate to the company securing stable and predictable

interest rates on their project financing. Considering the fact that this item has shifted

between NOK -125 and 143 the last two years (Scatec Solar, 2017a), it is quite clear that

the company operates in emerging markets with risky financing.

The item Foreign currency translation di↵erences relates to the fact that Scatec Solar

owns several subsidiaries where the financial reporting is done in a currency di↵erent

from Norwegian kroner (NOK). As these subsidiaries’ results are consolidated with the

parent company, it creates translation di↵erences due to changing exchange rates. These

translation di↵erences are not part of the company’s core activities, and are therefore

reported in the statement of comprehensive income rather than the income statement.

In 2014, Scatec Solar reported almost MNOK 118 under this item, which could be an

indication of a year with significant currency fluctuations (Scatec Solar, 2015).

8.2.1.3 Hidden Dirty Surplus Items

In the 2016 Annual Report, under Employee Benefits, Scatec Solar reports that they

adopted a retention and share incentive plan in July 2014. Through the plan, certain key

employees were invited to participate in the one-time plan, which awarded them the right

to subscribe to a specific number of shares at their nominal value (Scatec Solar, 2017a).

The fair value of the plan was estimated to NOK 36.3 million, where 10.3 million were

recorded under personnel expense in the income statement in 2016.

66



Financial Statement Analysis

Also, in September 2015, the company invited key employees to participate in a personnel-

award program, where the employees were granted 80 000 synthetic Scatec Solar shares.

The estimated fair value of the plan was NOK 8.4 million at the grant date.

Given the fact that the costs of the incentive plans are recorded under personnel expenses,

have a small impact on the total, and the lack of detailed information, we find that the

impact is well captured in the company’s profit margin and would only create forecasting

noise if forecasted separately.

8.2.1.4 Operating Leases

In their 2016 annual report, Scatec Solar writes that the company is currently engaged in

operating leases related to both cars and land use at their operations in Jordan. According

to Penman (2013), operating leases should be capitalized if they ”(...) are e↵ectively an

obligation to use an asset for most of its useful life” (Penman, 2013, p.684). The process

of capitalizing makes it easier to compare companies, when all leases are reported in a

similar fashion.

Using the approach proposed by Damodaran (2012, p.38), we have capitalized lease-

obligation by calculating the present value of future lease payments, using the pre-tax

cost of debt rate in Jordan as a discount rate. From table 12.2, it can be seen that the

capitalization increased core operating income in all years, except for 2014, where the

replaced lease payment was small compared to the straight-line depreciation expense gen-

erated from the lease obligation, which was calculated based on the estimated length of

the lease obligation.

The bottom-line e↵ect of capitalizing the operating leases was that comprehensive income

to common was not equal to reported comprehensive income. This was due to fact that

the reported lease payment was not equal to the sum of interest and depreciation expense

from the capitalized lease, causing comprehensive income to change. Although we expected

comprehensive income to remain unchanged, the approach that would ensure this, where

depreciation was set equal to the di↵erence between lease payment and capitalized interest

expense, made depreciation become negative in 2013. This was due to interest expense

being larger than the lease payment that year.

Lastly, despite the company stating that they have operating leases in Jordan, we could

not find any indication of this in either the income statement or the statement of cash

flows. However, we chose to capitalize the leases, in order to depict the company’s in-

come statement, balance sheet, and cash flow statement as accurately as possible. The

capitalization will also a↵ect financial ratios, which will be discussed further in section
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8.3.1.

8.2.2 Balance Sheet

The reformulation of the income statement enabled us to separate line items that are

not considered operating. Similarly, the purpose of reformulating the balance sheet is to

separate the items that are considered a part of operations from those that are strictly

related to financing activities. Items that are considered operating are assets or liabilities

that directly support a company’s core business operations. Further, the operating items

are divided into current or non-current depending on the liquidity and time horizon of

the items (Penman, 2013, p.241). The table in appendix 6 shows the reformulated bal-

ance sheet where items are separated into current and non-current operating assets and

liabilities. This reformulation will, by definition, result in the same balances as the refor-

mulation of financing and equity items, shown in appendix 7. Below, we will address some

of the items that, we believe, could be defined as either operating or financing depending

on the business nature of the company.

8.2.2.1 Operating Assets

In the current operating assets-section of the balance sheet there are two items in particular

that stand out. In their 2015 Annual Report, Scatec Solar disclosed that the balance of the

item Non-current assets held for sale in 2016 is related to the amount that is recoverable

after the impairment of project assets in the U.S. For forecasting purposes this item will

be removed as it is not relevant for the company’s core business operations (Scatec Solar,

2017a). The second item that is worth mentioning is the Financial assets - current. This

is the fair value of the current portion of Scatec Solar’s interest rate swaps. It is included

as operating due to the fact that it is a vital part of the company’s operations considering

that they operate in emerging markets where interest rates vary significantly from year to

year.

Similar to the item in the current operating assets section Financial assets - non-current

relates to the company’s interest rate swaps, only the non-current portion. Another non-

current item is the Investments in associated companies, which is Scatec Solar’s invest-

ments in subsidiaries. In 2014, the company acquired 50% of SSOGE Limited, which

increased their balance in associated companies. In both 2015 and 2016, the balance was

equal to zero as the remaining companies were inactive (Scatec Solar, 2017a). In terms of

forecasting, this item line will be removed when estimating net operating assets in future

years.
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8.2.2.2 Operating Liabilities

Similar to financial assets under operating assets, Financial liabilities relates to both the

current and non-current portions of the company’s interest rate swaps. On the balance

sheet these items are divided into current and non-current depending on the settlement

date. Other items that are classified as operating liabilities are Trade and other payables,

Income tax payable, and Deferred tax liabilities. These all relate to operating activities,

which is why they are classified as operating liabilities.

8.2.3 Statement of Shareholder’s Equity

According to Penman (2013), there are three main purposes of reformulating the statement

of shareholder’s equity. First we want to separate non-controlling interest (NCI) from the

beginning balance of total equity. This is to create a more accurate estimate of the value

of equity that is related to the common shareholder and not subsidiaries. Second, we want

to identify transactions with common shareholders that add or subtract to the common

equity balance. Therefore, in each line item, we separate out the portion that is related

to NCI and add the rest to common equity. Third, we do the same to comprehensive

income to end up with Scatec’s share, which is the reported net income, minus NCI-share,

plus other comprehensive income. Scatec reported two items under Other comprehensive

income. These items were Foreign currency translation and Cash flow hedges. The result is

an updated balance for common stockholder’s equity (CSE) at the end of the year, which

includes the e↵ects of capitalizing the operating leases. The reformulated statement is

located in appendix 8. The relevance for us is that we will use CSE in a profitability

analysis later in the thesis.

8.3 Historical Performance

Before being able to forecast the company’s future performance it is important to evaluate

how they have done in the past. To do so we have decided to look at both the reformulated

income statement and reformulated balance sheet separately, touching on profitability,

liquidity, solvency etc. As it is more relevant to us how Scatec has performed after they

switched business model in 2012, we will evaluate the last four years.

8.3.1 Profitability

When evaluating a firm’s performance, it is natural to address its profitability in previous

years. In terms of profitability, it is common to analyze a variety of ratios and measures.

We have decided to use the operating profit margin (PM), asset turnover (ATO), return

on invested capital (ROIC), and return on common equity (ROCE). The profitability

measures are listed in table 8.1 below.
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Table 8.1: Profitability measures

Source: Authors’ own compilation / Company reports

The operating profit margin measures how well the company turns revenues into core

operating profits. During the last four years, Scatec Solar’s profit margin increased from

29.5% in 2013 to 37.1% in 2015, before dropping to 35.6% in 2016. The drop between

2015 and 2016 can best be explained by a significant loss on interest rate swaps in 2016,

compared to a gain in 2015. Also, between 2014 and 2015, depreciation expense increased

more than 73%, much due to large additions in property, plant, and equipment. The

capitalization of Scatec Solar’s operating leases had both a positive and negative e↵ect

on operating income between 2014 and 2016. Despite seeing the drop in 2016, we believe

that it is reasonable to assume a profit margin for future years in the range between the

35 and 40%, like previous years. This will be discussed further in the forecasting section

(Scatec Solar, 2017a).

The asset turnover is a measure of the company’s ability to generate revenues through

the utilization of its net operating assets. From table 8.1 we see that Scatec performed

poorly in terms of generating sales from their assets. Although the ratio increased steadily

between 2013 and 2016, the company only generated NOK 0.16 of revenues per NOK in

assets in 2016. At first it can seem as Scatec has not been very e�cient in recent years in

terms of utilizing its assets. However, taking into account that roughly NOK 637 million,

or 12.5%, of assets are still under construction and do not generate revenues, in addition

the company having large amounts of PP&E, it is reasonable to assume that the asset
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turnover will increase in the near future, but remain low given the financial structure

(Scatec Solar, 2017a).

One of the most significant measures in terms of evaluating a company’s performance is

the return on invested capital (ROIC). This measures how well a company utilizes its net

operating assets to generate operating profits. In the past, Scatec Solar, has shown poor

performance in terms of the return on invested capital. In 2013, Scatec Solar’s ROIC

was only 1.7% and increased steadily to 5.7% in 2016. This means that the company,

in 2016, was only able to generate NOK 5.7 in operating profits from every NOK 100 in

net operating assets. In terms of value creation, a company only creates value if ROIC

is at a level above the weighted average cost of capital (WACC) (Damodaran, 2007). We

will address Scatec Solar’s WACC in the next chapter, however, considering that we have

estimated the cost of equity and cost of debt to be equal to 5.25% and 10.72%, respectively,

in 2016, it is highly unlikely that Scatec has created value between 2013 and 2016.

The last profitability measure we want to discuss is the return on common equity (ROCE),

which enables us to estimate the e↵ect of financial gearing over the ROIC. If there is no fi-

nancial leverage in the firm, the ROCE is equal to the ROIC (Penman, 2013, p.367). When

looking at Table 8.1, one can see that the ROCE increases from 2.5% in 2013 to 14.4%

in 2016. Comparing the ROCE to the ROIC, reveals that Scatec had a financial gearing

e↵ect of 0.8%, 5.0%, 6.3%, and 8.7% in 2013, 2014, 2015, and 2016, respectively. This is

quite significant, but also expected considering the company’s financial leverage.

Although the profit margin is the only profitability measure that shows strong performance

from Scatec Solar over time, all other measures do show an increasing trend between 2013

and 2016. From the profitability analysis we can see that the company is struggling to

utilize its assets to generate revenues. Even though the increase in revenues between 2013

and 2016 was larger than the increase in investments, it did not significantly a↵ect the

company’s asset turnover (Scatec Solar, 2017d). When considering the combination of all

profitability measures we see that Scatec Solar is profitable in terms of operations, but

that they have struggled to generate value from their assets, which also a↵ects the ROIC.

We do, however, think that there is reason to believe that the company will continue the

trend from the years before 2016 into the future.

8.3.2 Liquidity and Solvency

The purpose of evaluating a company’s liquidity and solvency is to estimate its ability

to meet both short-term and long-term obligations. Liquidity ratios are measures that

cover the company’s ability to cover its short-term obligations, typically due within one

year. Solvency ratios measure the company’s ability to meet long-term obligations. This
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typically means long-term debt or total debt measures (Penman, 2013, p.684).

8.3.2.1 Liquidity

Table 8.2: Liquidity measures.

Source: Authors’ own compilation / Company reports

Table 8.2 above shows the development of Scatec Solar’s liquidity between 2013 and 2016.

From the current ratio we can see that the company is able to cover their short-term

obligations. Beside from 2013, Scatec Solar has had over twice as many short-term assets

compared to short-term liabilities. To get a fair estimate of the company’s ability to meet

short-term liabilities, we only included free cash under current assets. If we had included

cash that were restricted to projects or other purposes the ratios would be significantly

higher.

Turning the focus to the cash ratio, we can see that this measure has been varying, much

due to fluctuations in both the free cash and current liabilities balances. In the last

three years, the company has been able to cover their current liabilities with their free

cash balances alone, indicating that they are not in the risk of being illiquid in the near

future.

The cash flow ratio is an indication of how good a company is at generating cash flows

from operations that cover their current liabilities. Focusing on Scatec Solar, in 2013 and

2014, the company was only able to cover either less than half or none of their current

liabilities with cash flow generated from operations. From Scatec Solar’s annual report

(2015), we can see that the company had a negative cash flow from operations (OCF) in

2014, which was mostly due to large repayments of trade payables, making the cash flow
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ratio negative as well.

A ratio that is especially relevant for a company like SSO, which investments significant

amounts in property, plant, and equipment, is the cash flow to capital expenditures ratio.

In 2013 and 2015, the company was only able to cover roughly 20% of their capital expen-

ditures through OCF. In 2014, as with the cash flow ratio, they covered none. However,

in 2016, they could cover 83% of CAPEX with the OCF. This was due to an increase in

OCF from 2015 and a significant decrease in CAPEX (Scatec Solar, 2017a).

Based on these liquidity measures, it seems that Scatec Solar has a varying liquidity

position. Both the current and cash ratio show that the company is able to meet its

short term obligations, also showing an increasing trend. Based on their cash flow ratios,

Scatec has been able to meet short-term obligations through OCF. Even though, in terms

of covering their CAPEX through OCF, the company is not performing optimally, it can

be explained by their focus on expansion. Scatec operates by purchasing, developing, and

operating solar plants. This business model requires large amounts of CAPEX, which is

not necessarily recorded in line with the corresponding cash flow in the form of revenues.

The overall opinion is that Scatec does not have di�culty meeting short-term obligations,

but the company is not free of liquidity risk.

8.3.2.2 Solvency

Table 8.3: Solvency measures.

Source: Authors’ own compilation / Company reports

Table 8.3 above shows a collection of ratios related to Scatec Solar’s solvency position.

From the debt to equity ratio we can see that Scatec is a company that is in large part
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financed by debt. Over the last two years the company has had over four times (4.39) as

much debt as equity, or, in other words, debt was equal to roughly 80% of total assets.

In 2013, the number was close to 8, however, this was before the company went public in

2014, resulting in a larger share premium and an increase in total equity. The long-term

debt ratio was 4.11 in 2016, indicating that long-term debt amounts to over 90% of total

debt. This is due to the nature of how Scatec Solar finances their projects, using long-term

non-recourse project financing (Scatec Solar, 2017a).

Lastly, it is important to evaluate how well the company can cover their interest payments.

The interest coverage ratio is a measure of how well Scatec Solar covers their net interest

expenses through their operating income. A number below 1 means that the company can-

not payo↵ their financial obligations with the income from their core operating activities

alone. Looking at table 8.3, we can see that, in 2013, Scatec Solar’s core operating income

barely covered their net financial expenses. Over the last three years, the company’s core

operations could not cover all of their net financial expenses. In 2016, the ratio dropped

to 0.78, which was due to increased interest expenses as a result of the company issuing

the NOK 500 million green bond in late 2015. If we add the net movement from the

company’s interest rate swaps to core operating income, we can see that Scatec Solar has,

in a varying degree, been able to cover their net financial expenses. This could indicate

that the company could reconsider their hedging strategy, based on the fact that it does

not seem to o↵set the fluctuation in financial expenses.

Our overall opinion of the company’s solvency position is that Scatec Solar is a highly

leveraged company. All of their solar projects are funded by non-recourse financing, which

provides smaller risk, but also higher interest rates. Considering that 80% of their long-

term debt in 2016 was non-course financing with high interest rates, it is evident that

there is a risk of the company not meeting their long-term financial obligations. Given

the risky business model, it is vital for the company that they will increase their ability to

cover financial expenses with core operations in the future, rather than relying on hedging

activities.

8.4 Historical Segment Performance

After evaluating the company’s past performance on an aggregated level, we want to dig

deeper into the company’s segments. Given that we are planning to conduct a valuation

both on an aggregate level and based on a sum-of-the-parts approach, it is important to

see where value, in terms of cash flows, was generated. This section will, therefore, cover

the historical operating performance of the di↵erent segments that are part of Scatec Solar

operations. As discussed above, these segments include Power Production, Operation &
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Maintenance, Development & Construction, and Corporate & Eliminations. When valuing

SSO, it is essential to analyze each segment’s past performance and try to identify which

segments that will provide cash flows in the future. By identifying trends in the data, or

the lack thereof, we can collect valuable information that can be used in our forecast of

the di↵erent segments.

8.4.1 Power Production

As mentioned in chapter 4, the power production (PP) generates its revenues through

the production and sale of generated electricity. This is done through the enforcement of

PPAs and FiTs. Power production consists mostly of revenues generated externally and

is Scatec Solar’ main source of revenue. Almost all of the company’s total revenues are

generated in this segment. In addition, the segment generates value in the form of cash

flow to the company through the equity share of dividends. Between Q1 2013 and Q3

2016, Scatec Solar’s best quarter yet in terms of revenue, the company’s quarterly income

grew with a multiplicative factor of 50. According to Scatec Solar (2017a), the PP segment

consists of solar PV plants in operation, which produces electricity for sale on long-term

contracts. The company currently has eight solar PV plants in production, having sold its

Utah Red Hills plant in late December 2016. Table 4.1 presented an overview of all solar

plants currently in operations.

Figure 8.1: Development of power production.

Source: Authors’ own compilation / Company reports

8.4.1.1 Project Developments

From figure 8.1 it can be seen that in early 2013, the production facility in the Czech

Republic was the only project operating. During the last quarter the same year, Scatec
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Solar’s first solar project in South Africa, Kalkbult, came online, boosting production to

almost 50 000 MWh in one quarter. Since then, Kalkbult has shown stable production

each quarter.

During Q3 2014, three other operations began. Linde and Dreunberg, also located in

South Africa, quickly ramped up production, but has not been able to show the same

consistency in production levels as Kalkbult. The third project starting operations in the

third quarter of 2014 was Asyv, located in Rwanda. Compared to Scatec Solar’s other

projects, Asyv has a much lower capacity of 9 MW, compared to Kalkbult and Dreunberg’s

75 MW. However, ignoring capacity, Asyv has been a stable contributor to the company’s

production since start up.

In Q3 2015, SSO began operating at their solar PV plant in Agua Fr̀ıa, located in the

southern part of Honduras. This is the company’s third largest project in terms of pro-

duction capacity. After a short ramp up in the opening quarter, the solar park has shown

stable production of approximately 25 000 MWh each quarter.

In the first and second quarter of 2016, Scatec Solar began operations both in the United

States and Jordan, respectively. Having been the sole owner of the 104 MW Utah Red

Hills project in the U.S, the company increased quarterly production significantly. The

project provided stable production through 2016, before being sold in late December the

same year. The project in Jordan (43 MW) is the fourth largest in terms of capacity, but

has, during the three quarters it has been operating, shown varying output.

Considering the historical data, it seems that the majority of Scatec Solar’s projects has

reached a stable production level. In terms of our valuation this is quite important since

it enables us to provide a good estimate when forecasting the production of the company’s

current projects into the future.

8.4.1.2 Operating Margins

In figure 8.1 you can also see two plotted lines for both revenues and operating profits.

Naturally, both revenues and operating profits increased as more projects came online

and more electricity was produced. Up until the fourth quarter of 2015, both revenues

and operating profits seem to move with total production. However, in Q1 and Q2 2016,

revenues and profits fell despite the fact that production remained stable or increased in the

period. From the underlying data we can see that although the Utah Red Hills-project

added significant production of electricity, it barely generated revenues in 2016. This

caused the natural relationship between production and revenues to break in 2016. From

the data it can seem that the company’s revenues, in large part, moved with the changes
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in production at the Linde project. This is quite interesting considering that Linde is not

the largest production contributor. However, it could also just be a coincidence.

Figure 8.2: Operating margins, power production.

Source: Authors’ own compilation / Company reports

When considering the relationship between revenues and profits it seems that the rela-

tionship has been quite stable. As production has increased it is clear from the underlying

data that revenues have increased more than expenses. This can also be seen in the 8.1, as

the gap between revenues and operating profits has increased as production grew. Figure

8.2 shows the development of the EBITDA and EBIT-margins since Q1 2014. Since 2013

was the start-up year of production it created many outliers in terms of the relationship

between revenues and costs, which is why we have excluded it from the graph. During

Q1 2014, the power segment had strong EBITDA and EBIT-margins of 94.4% and 60.7%,

respectively. While the EBITDA-margin has been quite stable between Q1 2014 and Q4

2016, an indication of a consistent relationship between revenues and operating expenses,

the EBIT-margin has fluctuated more and shown a decreasing trend over the same time

period. According to Scatec Solar (2017a), this was a combination of increased depreci-

ation and inconsistent impairment charges. The drop in Q4 2016 is due to a significant

impairment charge after the sale of Utah Red Hills-plant (Scatec Solar, 2017d).

If we remove the e↵ect of the large impairment in the last quarter of 2016, the EBIT-

margin will be at same level as the rest of 2016. We are therefore confident that we

can use both the EBITDA- and the EBIT-margin when forecasting this segments future

performance.

8.4.2 Operation & Maintenance

According to (Scatec Solar, 2017a), the Operation & Maintenance (O&M) segment pro-

vides services both to solar PV plants where the company has an ownership share and to

third-party owned plants designed and constructed by Scatec Solar.

During 2013, total revenues increased slowly to almost NOK 5 million in the fourth quarter.
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This revenue consisted mostly of external revenues for services provided to third parties.

During the beginning of 2014, the segment’s income structure shifted from generating

mostly external revenue to almost solely generating internal revenues. This means that

the company shifted focus from servicing and maintaining third party solar parks, to

operating strictly on project assets fully or part-owned by SSO. In their 2016 annual

report, the company writes that income is recorded as internal revenue when there is a

transaction between the company’s segments and where the company holds a controlling

interest in a subsidiary (Scatec Solar, 2017a). Since internal revenue is eliminated from

consolidated numbers, it does not a↵ect the company’s bottom line directly. However,

considering that the company can perform these service activities internally rather than

hiring a third party, it will keep cash flows within the group.

Figure 8.3: EBITDA to cash flow to equity for the O&M segment.

Source: Authors’ own compilation / Company reports

Over the last two years, internal revenues have accounted for over 90% of this segment’s

total revenues. Since all internal revenues are eliminated on a consolidated level, it is

more important to estimate the cash flows that SSO receives from this segment in order

to estimate the future value creation.

Figure 8.3 below shows the quarterly development of the O&M segment’s total revenues,

earnings before depreciation and amortization (EBITDA), and cash flow to equity gener-

ated from the segment between 2014 and 2016. During the last two years, approximately

2.7% of revenues was turned into cash flow to equity on average, indicating that the com-

pany is only able to turn a small portion of the segment’s revenues into cash flow to SSO’s

equity (Scatec Solar, 2017b).

According to information from Scatec’s Capital Markets Day 2016 presentation, SSO
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expects that the O&M segment will turn approximately 3% of a plant’s revenue into cash

flow to SSO’s equity. The company’s target, together with the fact that cash flow to SSO’s

equity compared to revenues has been close to this percentage in the past, enables us to

forecast the segment more accurately.

8.4.3 Development & Construction

The segment Development & Construction (D&C) comprises of activities related to project

development, engineering and procurement, construction management, and quality assur-

ance (Scatec Solar, 2017a). Considering that this segment generates revenue through the

construction of projects, the revenue stream is highly dependent on the construction activ-

ity from quarter to quarter. In the third quarter of 2016, the construction of the company’s

project in Jordan was completed, resulting in zero revenues in the following quarter as no

other projects are under construction.

Figure 8.4: EBITDA to cash flow to equity for the D&C segment

Source: Authors’ own compilation / Company reports

Similar to the O&M segment, almost all income is classified as internal revenue and is

therefore eliminated on a consolidated basis. However, this revenue still generates cash

flows for the company. Between Q1 2014 and Q4 2016, revenues have varied significantly.

As mentioned above, the segment only generates revenue if there is construction activity.

From figure 8.4 it is clear that the construction of new projects has been moving in cycles,

with significant activity towards the end of 2013, but also in Q2 2014, Q2 2015, and Q2

2016. During 2013, SSO built three of their solar power parks, all located in South Africa.

Asyv, located in Rwanda, was built in 2014, explaining the peak in the second quarter of

that year. Later in 2015, SSO built another three facilities, with one located in the Utah,
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United States, and two located in Jordan, again explaining the peak in second quarter

of 2015. Later, in 2016, SSO constructed facilities in South Africa, Mali, and Honduras,

generating approximately NOK 300 million in revenues that year.

Compared to the O&M segment, a small part of revenues results in cash flow to SSO,

shown by the gap between Total revenue and other income and SSO CF to Equity in the

figure above. However, as the D&C segment also has little to no debt, approximately 76%

of EBITDA is turned into cash flow to SSO on average. This number does not include the

outlier in Q3 2015 where there were no revenues, resulting in a large negative cash flow to

Scatec.

In their Capital Markets Day 2016 presentation, Scatec stated that approximately 80% of a

project’s capital expenditures is turned into EPC revenue. Further, the company discloses

that they get a 15% margin on this revenue, which in turn converts into EBITDA and cash

flow to SSO. This information, along with the analysis above, enables us to forecast this

segment based on expected future capital expenditures disclosed by the company.

8.4.4 Corporate & Eliminations

The last two segments are not related to the core operating activities. The revenues gener-

ated in the corporate segment is mostly related to corporate services, such as management

fees, while expenses are incurred from administrative activities and the lease of corporate

o�ces. Since the majority of segment activities generates expenses, it has experienced

operating losses the last three years with no clear trend. Considering the small size of the

segment and lack of obvious cost drivers, the forecast of this segment will be based on its

2016 numbers.

The eliminations segment is strictly an accounting segment, eliminating internal revenues

since the company cannot earn revenue from itself on a consolidated basis. As the amount

of internal revenues incurred in the other segments has increased, so has the amount

eliminated in this segment.
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9. Estimating Cost of Capital

The estimation of cost of capital is an essential part when valuing a company. As all future

cash flows are discounted at the estimated rate, the cost of capital has a significant impact

on the valuation. Several parameters need to be estimated in order to end up with an

applicable discount rate. These parameters are the cost of equity, risk-free rate, market

risk premium, beta, cost of debt, tax rate and, capital structure. This chapter covers the

estimation of these parameters, starting with the cost of equity.

9.1 Cost of Equity

In order to calculate the cost of capital we first have to estimate the cost of equity. Due to

the importance of cost of equity when discounting future cash flows, we find it relevant to

discuss the potential approaches in more detail. There are several methods to calculate the

cost of equity, however, many of them are better in theory than in practice. In their book,

Koller et al. (2010) discuss three relevant models for calculating the cost of equity.

9.1.1 Capital Asset Pricing Model

The first, and most commonly used, model is the capital asset pricing model (CAPM).

This model uses the risk-free rate, rf , beta, �i, a measure of the systematic risk, and the

market risk premium, rm - rf . The beta is estimated by regressing a stock’s excess returns

on a market proxy’s excess returns. In combination with the risk free rate and the market

risk premium, the beta is used to estimate the cost of equity. The formula for the model

is retrieved from Koller et al. (2010, p.239) and listed below in equation 9.1.

E[ri] = rf + �i(rm � rf ) (9.1)

The drawbacks of the model are linked to the estimation of the inputs. Both the risk-free

rate and the market risk premium are estimated by choosing proxies, such as a long-term

government bond or the historical premium of a stock index. Another issue is how to

estimate the beta, which is dependent on a linear relationship between the excess returns

on the stock and the excess returns of the market proxy. Lastly, the quality of the data

set plays an important role. In their book, Koller et al. (2010), suggest using monthly

returns compared to daily or weekly returns to prevent the presence of systematic biases.

They also stress the importance of having enough data points with 60 data points being

the suggested minimum. Using monthly returns requires more data points and a larger

data set. All of these drawbacks make the CAPM model an uncertain tool at best, despite

being the most commonly used model.
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9.1.2 Fama-French Model

A second approach, introduced by Koller et al. (2010), is to use the Fama-French model,

which adds two additional factors to the CAPM model. They argue that ”equity returns

are inversely related to the size of a company (as measured by market capitalization) and

positively related to the ratio of a company’s book value to its market value of equity

(Koller et al., 2010, p.258)”. In addition to the regression involved in CAPM, the model

is based on a regression between the excess returns of small versus big stocks (SML), and

high versus low book-to-market value (HML). The Fama-French model is presented in

equation 9.2

ri � rf = ↵+ �1(rm � rf ) + �2(SMB) + �3(HML) + ✏i (9.2)

Although a model is often considered better when there are more variables involved, it

can also be the source of its shortcomings. The Fama-French model is su↵ering from

the same shortfalls as the CAPM model in terms on how to estimate its inputs. In

addition, Koller et al. (2010) mention that the relationship between the performance of

small companies versus large companies has flipped after 1982 compared to the period

from 1926 to 1982.

9.1.3 Arbitrage Pricing Theory Model

A third approach discussed is the arbitrage pricing theory-model. According to Koller

et al. (2010), the model suggests that a security’s return can be estimated by studying its

relationship to common risk-factors. The authors further argue that the model is a good

model in theory, however, due to the disagreement on which factors to use, how many

factors to include, and how to measure these factors, the model is hard to implement

accurately.

From the discussion above it could be argued that the arbitrage pricing theory model and

the Fama-French model has the potential to provide a better estimate of the cost of equity.

However, we find that the uncertainty surrounding the estimation of the additional factors

in both models outweigh the benefits. Considering that the solar power consists of several

companies with completely di↵erent business models, it will be challenging to find factors

that could be compared across business models in the industry. We have therefore chosen

to proceed with the CAPM model as our estimate for the cost of equity.

9.2 Risk-Free Rate

When estimating the term structure of the risk free rate there are two approaches that

are commonly used. The first approach is simply using a government bond with a long
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maturity. In Norway, the bond with the longest maturity is the 10-year government bond,

which has a yield to maturity of 1.64% as of 31.03.2017. However, a 10-year bond might

not be a good depiction of the term structure from short to long run, which leads us to

the introduction of the second approach. By using the Nelson-Siegel model (equation 9.3)

we estimate parameters that will minimize the squared error between the approximated

and observed market prices at a point in time (Benninga, 2014, p.564), as eq. 9.3.

NS : nt = ✓1 + (✓2 + ✓3)
1� e�t/�

t/�
� ✓3e

�t/� (9.3)

The model converges to the long term interest rate, which is the parameter value ✓1. In

addition to the Nelson-Siegel model (NS), there is an extension of the model called the

Nelson-Siegel-Svensson model (NSS), seen in equation 9.4. This model is assumed to be

a better approximation of non-linear term structures, as it incorporates an additional set

of variables, and could therefore be a better fit for our data.

NSS : nt = ✓1 + (✓2 + ✓3)
1� e�t/�1

t/�1
� ✓3e

�t/� + ✓4

 
1� e�t/�2

t/�2
� e�t/�2

!
(9.4)

As of March 16, 2017, there are ten government bonds issued in Norway, seven bullet

bonds and three zero coupon bonds. All three zero coupon bonds mature in 2017, while

the bullet bond with the longest maturity is the 10-year bullet bond maturing in 2026.

The bond data is gathered from Thomson Reuters Datastream, and to increase our data

set and make the term structure estimate as accurate as possible, we have to use all ten

bonds to estimate the NS and NSS parameters. After applying both models, using all

bonds mentioned above, the output is the following parameters for both models in table

9.1:

Table 9.1: Term-structure parameters

Nelson-Siegel
Nelson-Siegel
-Svensson

� 1.7861 �1 1.9742
✓1 0.0292 �2 1.5733
✓2 -0.0226 ✓1 0.0284
✓3 -0.0320 ✓2 -0.0196

✓3 0.0022
✓4 -0.0352

Source: Authors’ own compilation

Using the parameters in table 9.1 we see that, for both models, it can be argued that

the term structure, found in appendix 9, has started to converge with the long-term rate,

✓1, after 12 years extending our forecasting period to 2028. Although the NSS model is
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expected to be a better approximation of a non-linear term, it seems that both models

are almost identical with the largest di↵erence in year 1. We have chosen to use the term

structure estimated with NSS due to the fact that, in year 1, the NSS estimates a slightly

higher rate compared to NS. This is closer to the current yield of the zero coupon bond

(0.71%) with the shortest time to maturity. The NSS model estimates a long-term rate

of 2.84%, which we will use as the terminal risk-free rate. Compared to the yield on the

10-year bullet bond this estimate is quite high. However, the Norwegian central bank

just recently updated the forecast for the key policy rate, which indicates a 200% increase

compared to today’s rate by 2021 (Takla, 2017). We therefore consider our estimate as a

fair long-term rate for the risk-free rate.

9.3 Market Risk Premium

The market risk premium (MRP) is the di↵erence between the expected return of the

market and the risk-free rate. Assuming investors are risk-averse, they demand a premium

for investing in stocks rather than risk-free securities, like government bonds. According

to Koller et al. (2010), the level of the premium is hard to estimate, as the true market

portfolio is unobservable, which tend to result in an imprecise estimation of the parameter.

Due to the estimation uncertainty, various methods can be used to estimate the market

risk premium. We will consider two of them in this analysis.

9.3.1 Historical Market Risk Premium

Koller et al. (2010) suggest estimating the historical market risk premium by comparing

the historical market returns with the return on 10-year government bonds. They rec-

ommend using the longest period possible as estimates of shorter periods are exposed to

volatility. The drawback of the approach is, however, the challenge of observing a statisti-

cally significant trend applicable to future MRPs. The authors also found no statistically

significant trend when regressing the U.S. market risk premium from 1907 to 2015. Based

on this result, we have chosen to apply a di↵erent approach in the estimation of market

risk premium.

9.3.2 Appropriate Range

Although there is disagreement in the finance industry on the appropriate estimation

method, a general MRP close to 8% seems to be the consensus among the majority of

finance literature. This level is considered too high by Koller et al. (2010). They find a

MRP between 4.5% and 5.5% to be a reasonable range. According to Damodaran (2017b)

data, the MRP in Norway is currently 5.69%. Both of these estimates are well in line with

the results of a survey performed by PwC in 2016. The yearly survey is based on responses
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from 143 financial analysts and economists with experience from the Norwegian finance-

and stock market. A market risk premium of 5% in the Norwegian market was found by

the survey. In fact, the result of the survey has practically remained unchanged since PwC

initiated the survey back in 2011. As consensus among financial professionals in Norway

corresponds to the range of 4.5% to 5.5%, and it is close to the estimate proposed by

Damodaran (2017a) (5.69%), a market risk premium of 5% will be used in the estimation

of cost of capital.

9.4 Beta

Beta is the measure of an asset’s sensitivity to market movements, or market risk. Unlike

the risk-free rate and market risk premium, the beta value varies across companies in the

CAPM model. A risk-free asset has a beta of 0, while the market portfolio has a beta of 1.

Thus, a riskier asset with a beta of 1.5 will move 1.5 times more than the market. In other

words, a 1% increase in the market portfolio will yield a 1.5% increase in the asset price

(Petersen and Plenborg, 2012). Hence, investors should expect excess returns compared

to the market portfolio when investing in high beta assets as a compensation for taking

on higher market risk. The derivation of the beta for an asset i is shown in equation 9.5,

�i =
Cov[ri, rm]

V arrm
=

Corr[ri, rm] ⇤ Std[ri] ⇤ Std[rm]

Std[rm]2
= Corr[ri, rm]

Std[ri]

Std[rm]
(9.5)

where ri is the excess return of asset i, and rm is the market risk premium (Munk, 2016,

p.248). The beta value must be estimated as it is unobservable. There are several ap-

proaches for estimating the beta available. This analysis will use the historical market

beta approach as well as the bottom-up approach.

9.4.1 Historical Market Beta

Using historical data is the most common approach to estimate beta. It is based on

running a regression on a stock’s excess returns against a market proxy’s excess returns,

i.e. the market risk premium, over the estimation period.

As mentioned in the previous section, the true market portfolio is unobservable. Therefore,

we must use a proxy for the market. Choice of market proxy for the regression is of

importance. Since Scatec Solar is listed in Norway the Oslo Stock Exchange Benchmark

Index (OSEBX) is a natural choice as proxy for the Norwegian market. However, it is also

natural to consider SSO’s returns against the returns of a larger market portfolio, such as

the S&P Composite Index (SPCOMP) or the MSCI World Index (MSCIW). This due to

the fact that SSO operates in large parts of the world, being exposed to risk on a global

level.
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The international and well-diversified market indexes, SPCOMP index and MSCIW index,

are both suitable as proxies for the global market. Between 2000 and 2009 the two indexes

were 95.8% correlated, so the choice between the two indexes should have a small impact

on the beta estimation (Koller et al., 2010). In order to generate excess returns, we have

subtracted the three-month interbank rates for each market, where the excess returns are

calculated log-normally to avoid potential problems related to the normal distribution of

returns. All data is retrieved from Datastream (2017). Once the proxies for the market

and the risk-free rate are in place, the measurement frequency is considered. Five years

of monthly data is the recommended frequency of measurement according to Koller et al.

(2010). Scatec Solar was listed on OSEBX as late as in 2014. In order to comply with the

recommended 60 observations, the beta estimation has to be based on weekly data.

When running the regression, we have compared beta estimates from regressing returns

over the entire estimation period, in addition to estimating a value based on a one-year

rolling beta. This procedure entails estimating a number of betas by rolling the estimation

window, in our case, one week at a time before taking the average of estimated betas. This

method is better at capturing the stability and movements of the beta over time, compared

to estimating one value over a longer period. Estimations using both methods can be seen

in table 9.2 below.

Table 9.2: Overview of estimated betas.

S&P Comp MSCI World OSEBX
Raw betas 0.71 0.92 0.65

One-year rolling betas 0.65 0.83 0.72

Source: Authors’ own compilation

After estimating the average one-year rolling betas, it is important to consider the stability

and magnitude of the estimated betas. Figure 9.1 shows the relationship over time between

the regressed betas on the three di↵erent indexes.

Figure 9.1: Yearly rolling betas.

Source: Authors’ own compilation / Datastream (2017)

86



Estimating Cost of Capital

From the table above it is clear that the regression has revealed that the SSO’s beta on

OSEBX has remained the most stable compared to the other indexes. Between September

and December 2015, the betas on the SPCOMP index and the MSCIW index both dropped

significantly. This was also the case between January and March 2017. The interpretation

is that SSO’s share price moved less and less with the larger indexes in that period, while

its movement against the OSEBX remained stable. Looking more closely, it is clear that

the rolling one-year beta decreases more and more in the period after January 1, 2017 for

both the SPCOMP and MSCIW. Between January 1 and the beginning of March 2017, the

two world indexes experienced significant growth, while SSO’s share price either decreased

or remained stable. It is therefore reasonable to assume that this is the reason why the

rolling beta has decreased for the two world indexes. Although the one-year rolling beta

from the OSEBX index is the least volatile compared to the other indexes, it still moves

between 0.37 and 0.94 over the estimation period. It is therefore necessary to investigate

what causes these fluctuations through the analysis of the components that make up the

beta.

By dividing the beta into its components, we are able to dig deeper into the cause of the

beta fluctuating. As shown in equation 9.5, the beta comprises of the standard deviation of

SSO’s returns, the standard deviation of market index returns, and the correlation between

the SSO returns and market returns. Figure 9.2 below shows how the three components

changed relative to each other over the estimation period.

Figure 9.2: Yearly rolling OSEBX beta components.

Source: Authors’ own compilation / Datastream (2017)

From looking at the figure above, it seems that the standard deviation ratio has been more

stable than the correlation. The interpretation of this is that the relationship between

volatility of Scatec Solar and the OSEBX index has been quite stable compared to the

volatility of the market. The average standard deviation ratio is equal to 2.13, meaning

that SSO has been over twice as volatile compared to the market on average. From the
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beginning of 2017, the rolling ratio has increased significantly, indicating that the riskiness

of SSO has increased compared to the market so far in 2017.

The correlation is a measure of how the returns of SSO move in relation to the market

returns. Its value will always be between -1 and 1. In terms of the correlation between

the SSO returns and market returns, it is evident from the graph that this measure is

varying significantly over the estimation period. The average one-year rolling correlation

was equal to 0.35 over the period, which could be considered weak. This means that SSO

and the market, on average, moves in the same direction, but with di↵erent magnitudes.

However, considering that Scatec Solar operates in emerging markets outside of Norway,

we find that 0.35 is a reasonable measure.

To draw a conclusion from the discussion above, it is important to consider how the

standard deviation ratio and the correlation has a↵ected the beta. From the figure above,

it can seem that movements in either correlation or standard deviation ratio has been o↵set

by the other, making the beta of SSO relatively stable throughout the estimation period.

It is important to address the fact that the two components are somewhat linked. As

mentioned earlier, if the standard deviation ratio increases, the volatility of SSO increases

compared to the market. As this happens, it is reasonable to assume that this will result

in larger movements of the stock price, which will lower the correlation between the two

if the magnitude in the market’s movements remain unchanged. However, looking at the

graph, it seems like this has only happened when there have been large increases in the

volatility of SSO compared to the market, which again resulted in an opposite movement

in correlation. It is therefore hard to find a realistic cause to the stable beta. Despite not

seeing an obvious trend between volatility and correlation, we believe that an equity beta,

�e of 0.72 could be a fair estimate using this approach. Also, considering that almost 70%

of all rolling beta values are within one standard deviation of the mean, we are confident

that the beta will stay within this range going forward. However, as our data set is limited,

we want to compare our findings from the regression approach with betas of comparable

firms using the bottom-up approach.

9.4.2 Bottom-Up Approach

Stocks in the same industry are exposed to similar operating risks, and should therefore

move towards the average industry beta, according to Koller et al. (2010). The bottom-

up approach improves the beta estimation as it is based on averages of industry betas.

The first step in the bottom-up approach is to find peers. As previously mentioned, we

have chosen one U.S. and three Canadian renewables companies: FirstSolar, Innergex,

Algonquin and Etrion. The di↵erent companies’ raw regression betas are estimated, and
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unlevered to level out any leverage and tax shield e↵ects, as in equation 9.6.

�U =
�L

1 + (1� Tm) ⇤ D
E

(9.6)

In order to obtain an industry beta, the simple average across these unlevered betas is

estimated. The last step is to compute the levered beta of Scatec Solar using the company’s

debt-to-equity ratio and unlevered beta (Koller et al., 2010). All necessary data and the

bottom-up adjusted beta of Scatec Solar is presented in table 9.3 below.

Table 9.3: Bottom-up adjusted beta of Scatec Solar.

Source: Authors’ own compilation / Datastream (2017) / Company reports

The data is retrieved from Datastream and company reports of the peers, while marginal

tax rates are taken from Damodaran (2017c) data. All debt to equity ratios are based on

book values of equity and stock prices as of December 31, 2016. As we can see from the

table, the bottom-up approach gives a levered beta of 0.93 for Scatec Solar. Compared

to the regressed beta in the previous section, this seems to be a more realistic beta value

going forward when comparing it to the betas of the peers, which all have beta values

around 1.

9.4.3 Beta in Forecast

As our valuation model is based on an approach introduced by Penman (2013), which

implies a changing capital structure, where excess cash flow is used to payo↵ debt, it is

necessary to adjust the equity (levered) beta to the changing financing structure. This is

done by first estimating the equity beta for 2016, before unlevering it using formula 9.7

from Christensen (2017) listed below.

�t
E = �t

UA + (�t
UA � �t

D)
Dt

Et
() �t

UA =
Et

Et +Dt
�t

E (9.7)

The purpose is to use this asset (unlevered) beta to adjust the cost of equity to the

changing capital structure by re-levering the asset beta with the structure at a point in

time, resulting in a new equity beta and a new cost of equity. In this case, the tax e↵ect,
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which was included in formula 9.6, is excluded as we assume a constant tax rate.

9.5 Cost of Debt

The cost of debt is the e↵ective rate that a company pays on its financial obligations. As

debt is tax deductible, the cost of debt is typically measured on an after-tax basis, also

called the e↵ective cost of debt (Penman, 2013, p.447). The measure comprises of three

components. The risk-free rate, the default spread, which reflects the default risk of the

debt, and the tax rate. As the risk of the debt increases the default spread increase, which

is o↵set by the tax rate (Damodaran, 2011a).

Financial text book authors often suggest several di↵erent approaches for estimating the

cost of debt. Damodaran (2011a) suggests that one could use the yield to maturity on

the firm’s traded bonds outstanding as the cost of debt. However, the yield to maturity

on a bond does not only contain the actual cost of the debt as it also reflects the firm’s

probability of default and the recovery rate after default (Koller et al., 2010, p.264).

Therefore, it must be implied that the bonds are liquid and has a low risk of defaulting,

which is not the case for all bonds. If the bonds are rated by an agency, such as Standard

& Poor’s, Damodaran (2011a) suggests that one can use this rating to estimate the default

spread. If the firm is not rated, Damodaran suggests that one can estimate the cost of

debt either based on a synthetic rating using the firm’s interest-coverage ratio to estimate

a default spread, or, if the firm has recently issued debt, use the rate related to the issue

as a proxy (Damodaran, 2011b). Lastly, Penman (2013) defines the cost of debt being

equal to the ”weighted average of all components of net financial obligations, including

preferred stock and financial assets” (Penman, 2013). In order to use this approach we

are relying on the fact that all interest rates are disclosed in the firm’s financial reports in

order to calculate the cost of debt to the firm.

In the case of Scatec Solar AS, the company is not rated. The company’s long-term debt

consists of non-recourse financing and an unsecured green bond issued in fourth quarter

2015. In their 2016 annual report, Scatec Solar writes that non-recourse financing is

used to fund construction and/or acquiring assets (Scatec Solar, 2017a). This means that

financing is directly linked to each project and consequently, the interest rate paid for each

project is disclosed in their annual report. Due to the fact that the company is not rated,

but discloses all interest rates paid for each project, we believe that two of the approaches

discussed above are most appropriate compared with the rate on the last issued bond.

These two approaches are the weighted average approach discussed by Penman (2013)

and the use of a synthetic rating addressed by Damodaran (2011a). Also, as 90% of the

company’s debt is non-recourse financing with no market risk, we assume a debt beta of
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zero. We will therefore not use a debt beta to estimate the cost of debt via the CAPM

model.

9.5.1 Weighted Average of Non-Recourse Financing

In table 9.4 below, we have listed all of Scatec Solar’s long-term debt, which is the com-

bination of the non-recourse financing and the green bond issued in 2015. The rates are

weighted based on the outstanding balance of each project and the green bond.

Table 9.4: Weighted average cost of debt.

Type of debt Interest rate Maturity Balance Weight
Weighted

rate

Non-recourse financing
Kalkbult 15.60% 31-12-2028 997,541 20% 3.06%
Dreunberg 14.20% 31-12-2029 1,092,142 22% 3.05%
Linde 14.40% 30-06-2029 540,395 11% 1.53%
Czech portfolio 5.80% 05-11-2029 370,112 7% 0.42%
Rwanda 8.08% 11-01-2030 145,445 3% 0.23%
Jordan portfolio 5.70% 01-10-2032 833,417 16% 0.94%
Aqua Fria 6.31% 31-12-2036 604,546 12% 0.75%

Green bond 7.47% 01-11-2018 495,417 10% 0.73%

Total long-term debt 5,078,988 100% 10.72%

Source: Authors’ own compilation / Scatec Solar (2017a)

The projects in Kalkbult, Dreunberg, and Linde are the ones where the creditors require

the highest return. All three projects are located in South Africa, indicating that either

the cost of funding or the risk involved is higher in South Africa compared to projects in

other countries. As we can see from the table more than 50% of the long-term debt is from

South African projects. Thus, the high interest rates in the country a↵ects the weighted

average cost of debt to a great extent. Further, the four projects in Czech Republic and

the three projects in Jordan are compiled into portfolios as each of the individual projects

represent small contributions to the weighted rate. The green bond carries an interest of 3

month NIBOR plus 6.5%. As of 31.03.2017 the 3 month NIBOR rate was 0.97%, yielding

a 7.47% interest rate for the bond Scatec Solar (2017a). To sum up, the cost of debt, is

equal to 10.72% when using the weighted average approach.

9.5.2 Synthetic Rating

To supplement the cost of debt found in the previous section, we found it appropriate to

use the synthetic rating approach suggested by Damodaran (2011a). The purpose is to

estimate a default spread that is added to the risk-free rate, resulting in the cost of debt.

The default spread is estimated using the interest-coverage ratio, which Penman (2013)

defines as the earnings before interest and tax divided by net interest expense. This ratio
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is then compared to Damodaran’s list of default spreads based on firm ratings (Appendix

10), last updated in January 2017. Based on a Norwegian risk-free rate of 1.64% and an

estimated default spread of 6.5%, the estimated cost of debt is equal to 8.14%.

Compared to the weighted-average approach, the cost of debt estimate is approximately

2.6% lower when using a synthetic rating. This seems to be a rather large spread, even

though we have to take into account that the Norwegian risk-free rate has fluctuated

between 1.61 and 1.84% during the first months of 2017 (NBIM, 2017). The rate estimated,

based on a synthetic rating, therefore varies depending on the time of the estimation

during Q1. When using the average rate for the 10-year government bond so far in 2017,

the estimated cost of debt increases to 8.23%. Nevertheless, there is still a gap between

the results of the two approaches. There is a natural explanation to this. The interest-

coverage ratio, which the synthetic rating is based on, does not cover the fact that most of

SSO’s debt is accumulated in foreign countries. As we discussed in chapter 6, the interest

rates in South Africa and Honduras, where the majority of the company’s debt is located,

are significantly higher than in Norway. This results in a high cost of debt for Scatec

Solar’s projects, compared to the synthetic rating which uses the relatively low Norwegian

risk-free rate. Thus, the deviating cost of debt estimations of the two approaches come as

no surprise.

9.5.3 Recent Borrowings

During the fourth quarter in 2015, Scatec Solar AS issued a three-year senior unsecured

green bond of NOK 500 million, which matures in November 2018. The bond is listed on

the Oslo Stock Exchange and carries an interest of 3 month NIBOR plus 6.5% (Scatec

Solar, 2017a). The yield to maturity of the bond on the first trading date after issuance

was equal to 7.99%, indicating that the default spread was slightly lower in the market

compared to both the weighted average approach and the rate based on the synthetic

rating. It can, however, be argued how recent Q4 2015 really is, but we find it reasonable

to include the estimate as the NIBOR has been relatively stable since the issuance of the

green bond (Oslo Børs, 2017).

9.5.4 Section Conclusion

Based on the three measures listed above, we see that estimates for the cost of debt ranges

from 7.99% to 10.72%. We do, however, believe that the weighted average approach of

Scatec Solar’s long-term debt is the most appropriate to accurately capture the company’s

actual cost of debt. This is due to the fact that the company’s projects are individually

financed with di↵erent risk associated with each project. With this in mind, the weighted

average approach accurately depicts the cost of the company’s long-term financial obliga-
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tions and allots it to the projects with the largest outstanding balance. We will therefore

use a pre-tax cost of debt, kd, that is equal to 10.72% in our valuation.

9.6 Tax Rate

The pre-tax cost of debt was estimated in the previous section. As interest expenses are tax

deductible to the firm, we also have to estimate the after-tax cost of debt. It is computed

by multiplying the pretax cost of debt by (1 - tax rate). Although the computation itself

is simple, there are several options regarding what tax rate to use. Companies often use

an e↵ective tax rate in their reports, which can be found by dividing the taxes due by the

taxable income. The drawback of this approach is, however, that the e↵ective tax rate

often di↵ers from the marginal tax rate, which is the amount of tax a company has to pay

on an additional dollar of income. Interest expenses save a company taxes at the margin,

so the marginal tax rate should be used in the computation. The marginal tax rate is also

recommended when valuing a company, and should in particular be used to compute the

terminal value (Damodaran, 2012).

Scatec Solar is a global producer of solar power with operations in several countries,

meaning that the company’s income is taxed at di↵erent rates. There are di↵erent ways to

deal with this problem, but we will focus on the two methods we consider most appropriate

in the case of SSO. The first method is to use the Norwegian marginal tax rate as the

company is listed and incorporated in Norway. This method assumes that the income in

other countries eventually is gathered in Norway and taxed at the applicable rate, which

currently is 25%. The second method proposed by Damodaran is to compute the weighted

average of the marginal tax rates, with weights based on the income in the di↵erent

countries. For Scatec Solar it is reasonable to base the weights on the external revenues

in each of the countries. SSO’s external revenues, the revenue weights and marginal tax

rates for the di↵erent countries are presented in table 9.5 below. The marginal tax rates

are retrieved from Damodaran’s data, while the external revenues for 2016 are reported

by Scatec Solar (2017a).

Table 9.5: Marginal tax rate in operational countries.

Source: Authors’ own compilation / Damodaran (2017c)
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From the table a weighted average marginal tax rate of 27% is observed. The di↵erent

marginal tax rates range from 19% to 31.4%, but several of the countries have rather small

contributions to the external revenue. As we can see, the South African projects account

for almost 70% of the external revenue. This drags the weighted average towards the

country’s marginal tax rate of 28%. Even though the estimated tax rate above probably is

the most precise estimation of the company’s current marginal tax rate, there is a drawback

to the approach. The project portfolio of Scatec Solar will change in the future when

projects in backlog and pipeline are realized and in operation. Currently, the company’s

backlog consists of projects in four additional countries. These countries have di↵erent

marginal tax rates and will also change the revenue weights, resulting in an unstable tax

rate during the forecasting period. We therefore argue that using the Norwegian marginal

tax rate, Tm, of 25% will be more consistent over time. This yields an after-tax cost of

debt of (1-0.25)*10.72% = 8.04%.

9.7 Capital Structure

The last step of the process is to obtain a capital structure in order to weight the after-

tax cost of debt and cost of equity. The valuation approach used by Penman (2013)

implies a changing capital structure in the forecasted period, where NOA is forecasted

and NFO changes with the di↵erence between free cash flow, financial expenses, and

dividends. Consequently, it is assumed that excess cash is used to pay o↵ debt. Scatec

Solar’s estimated capital structure is based on reformulated statements as of December

31, 2016, where the debt and equity ratios are defined, according to Penman, shown in

equation 9.8 below

Debt ratio =
Dt

NOAt
Equity ratio =

Et

NOAt
(9.8)

Net operating assets, NOAt, corresponds to the sum of net financial obligations, Dt and

book value of equity, Et (Penman, 2013). In 2016, Scatec’s NFO was equal to MNOK 5,039

and SE equal to MNOK 1,312, a debt ratio of 0.79 and an equity ratio of 0.21. These

ratios are applied to estimate WACC in 2016, but will vary with the changes in NOA and

NFO during the forecasting period. Calculations are shown in Appendix 11
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9.8 Results

We are now able to estimate the cost of equity and WACC. Cost of equity is based on the

CAPM model, while Penman (2013) defines WACC as in equation 9.9

WACC =
Dt

NOAt
kd(1� Tm) +

Et

NOAt
ke (9.9)

where kd and ke represent the rates of return required by debt holders and equity holders,

respectively. The marginal tax rate (Tm) is included to value the interest tax shield (ITS)

which is excluded from the free cash flows. The ITS has a value for a levered firm, as

interest expenses reduce the taxable income of a company. In an enterprise valuation, the

ITS is given value by reducing the WACC (Damodaran, 2012).

When all of the parameters are estimated and plugged into the models, we end up with a

cost of equity of 5.25% and a WACC equal to 7.46% as of December 31, 2016.

Table 9.6: Results of CAPM and WACC.

Source: Author’s own compilation

Both of these estimates will vary during the forecasting period. Cost of equity will change

with the term structure of the risk-free rate and the changing equity beta, while WACC

will change depending on the relationship between NOA and NFO, as well as the change

in cost of equity each period.
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The purpose of this section is to estimate and forecast the company’s free cash flows

before performing a sensitivity and scenario analysis in the next section. This enables us

to estimate a core value of Scatec’s common equity using the DCF model, assuming that

the company will not go into new projects in the future. Prior to forecasting it is important

to understand that the historical and future performance of the company might not be

the same. This is especially true when valuing Scatec Solar, a company that operates

in a rapidly growing industry. In chapters 6 and 8 we performed both a strategic and

financial analysis, respectively, of the company. While the financial analysis describes how

the company has performed in the past, the strategic analysis identifies both the internal

and external factors that will influence both company and industry in the future (Penman,

2013, p.504-505). Both analyses provide information that can be used when forecasting

the future.

In order to estimate the future performance of the company it is important identify the

value drivers. Penman (2013) proposes using sales growth, profit margin, and the asset

turnover when forecasting value drivers. This is due to the fact that the combination of the

three captures how the company is performing in terms of growing revenues, generating

profits from its revenues, and how well it utilizes its assets to generate revenues (Penman,

2013, p.507). In the case of Scatec Solar, we find sales growth to be an inaccurate measure

of what is driving the value of the company. In chapter 5, we discussed how SSO’s future

production and revenue growth depend on whether the company is able to develop and

operate new projects through winning auctions. It is therefore more relevant to consider

the amount of added capacity and the power produced as a value driver. Further we

will use operating profit margin as a value driver to estimate SSO’s future profits, before

focusing on what drives the level of net operating assets. Instead of using asset turnover,

we will analyze the relationship between the amount of property, plant, and equipment,

and net operating asset. This will enable us to accurately capture added yearly CAPEX

rather than basing it on revenues. These three factors will enable us to forecast free cash

flows, which will be used in the discounted free cash flow (DCF) model. To reduce potential

forecasting noise, we will focus, for the main part, on these three value drivers.

The forecast is divided into a four-year growth period and an eight-year stable period.

The cut-o↵ at 2028 is based on our term structure analysis, which indicated that interest

rates were converging towards the long-term level after 12 years. Also, given the rapid

developments in the industry, we do not find it reasonable to have a longer forecasting

period. The growth period is based on information from the company related to projects

in backlog, which enables us to predict the level of production four years into the future
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with some extra certainty. While the growth period provides a fair amount of certainty,

the forecasted stable period is much more uncertain. Therefore, we have decided to only

include projects currently in operation and those in backlog in an initial core valuation,

using the FCFF-model. This enables us to estimate a value of SSO’s common equity as

if the company did not expand further after the growth period. As mentioned above, we

will use our findings in the strategic and financial analysis to perform a sensitivity and

scenario analysis where the pipeline plays a significant role on future performance. The

projects in pipeline will also be discussed further in section 10.3.1.3.

In order to estimate the future performance of SSO as accurately as possible, we have

also decided to forecast each segment’s separate cash flow to SSO’s equity, given the

company’s business model of retaining cash flows to equity within the segments. Although

we are aware that this could create some forecasting noise, we find this approach valuable

when performing a sensitivity analysis, where we can alter segment-specific variables and

see how it a↵ects the value of SSO’s common equity. All segments will therefore be

forecasted, except for eliminations, which is only relevant if we forecasted internal revenues

as well.

10.1 Profit Margin

In order to estimate future free cash flows, following the approach by Penman (2013)

discussed above, we need to estimate the company’s profit margin over the forecasting

period. Nissim and Penman (2001) introduced the approach of using fade diagrams to

estimate a long-term level of the value drivers sales growth, profit margin, and asset

turnover using comparable firms. As discussed above, out of the three, we will only use

profit margin as a value driver.

When trying to estimate the profit margin using this approach, we encountered several

problems related to the quality of data and the number of peers. In order to model a long-

term level, we are dependent on having comparable companies within the same industry,

typically identified by a Standard Industrial Classification (SIC) code, which is a grouping

of comparable companies within the same industry. However, in the case of Scatec Solar

and the solar energy industry, the only relevant grouping contains few companies, which

also have a di↵erent business model. Many of the companies are solar panel producers,

which we expect will have di↵erent margins than IPP companies. Therefore, we moved

away from using SIC code and rather used the competitors addressed in section 4.5. From

there the long-term level was calculated to 23.19%. This is significantly lower than the

margin Scatec Solar has achieved over the last four years. We therefore do not believe that

this approach provides a conclusive estimate of the long-term profit margin. Given the
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di↵erence in business models and the lack of comparable firms, it is reasonable to assume

that the company’s historical profit margins provide a better estimate for the future than

the quantitative fade approach.

Figure 8.1 shows how the operating profit margin has varied between 29.5% in 2013 and

37.1% in 2015, before decreasing to 35.6% in 2016. We do, however, believe that the

drop in 2016 was due to the lack of construction activity during the year, resulting in

an operating loss for the D&C segment. As several projects are expected to commence

construction in the growth period, it is reasonable to assume that Scatec will be able to

maintain its 2016 level going forward. Our estimate for the long-term profit margin is,

therefore, 35%.

Given the lack of alternative estimation methods, such as the quantitative fade, and the

fact that we are estimating a price interval of SSO’s shares, we believe that these estimates

are a solid foundation for the valuation/sensitivity analysis later in the thesis.

10.2 Net Operating Assets

In order to forecast free cash flows in agreement with Penman (2013) and the definition in

section 7.1.1, we have to forecast net operating assets. As mentioned in the section intro,

Penman (2013) suggests using the asset turnover. However, in the case of Scatec solar,

this would create an unrealistic level of net operating asset. SSO’s net operating assets

are closely linked to the company’s property, plant, and equipment. Between 2013 and

2016, PP&E accounted for 79% of Scatec Solar’s net operation assets, on average, with the

2016 ratio being 80%. If we were to use the asset turnover ratio, which was 0.16 in 2016,

NOA would be close to NOK 24 billion by the end of the growth period. This translates

into NOK 1.7 billion per plant in operation or NOK 20.5 million per MW in capacity.

Compared to today, where NOK 800 million of NOA per plant or NOK 15 million per

MW in capacity, this is a doubling in terms of per plant-basis or a 33% increase in on

a capacity basis. Given that PP&E is 79% of net operating asset on average, we do not

believe that it is realistic that the amount of PP&E per plant will increase by over 37%

for future projects.

Therefore, given that Scatec’s net operating assets are closely tied to PP&E, we believe it

will be accurate to forecast NOA based on future PP&E since we already have company

estimates for CAPEX in the growth period.
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10.2.1 Capital Expenditures

Table 10.1: Forecasted Capital Expenditures

Source: Authors’ own compilation / Company reports

Table 10.1 below shows the forecasted capital expenditures in the growth period. During

2018 and 2019 we estimate that SSO will spend approximately MNOK 4.4 and MNOK 4.9

on capital expenditures, respectively. These numbers are based on information disclosed

by Scatec Solar in their 2016 annual report, which lists each projects expected CAPEX in

local currency. These numbers are then converted to Norwegian kroner using the respective

exchange rates from XE (2017) on March 31. Given our assumption of no growth after

the realization of the backlog in the core valuation, we have estimated CAPEX of NOK

10 million from year 2020 and beyond, which is based on the average capital expenditures

in Machinery and Equipment over the last three years and does not seem to rely on the

number of plants or activity level.

10.2.2 Property, Plant, and Equipment, and Net Operating Assets

Table 10.2: Forecasted PP&E and NOA

Source: Authors’ own compilation / Company reports

The estimated CAPEX numbers from table 10.1 are transferred to the forecast of prop-

erty, plant, and equipment in table 10.2. For simplicity we have only forecasted additions
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(CAPEX) and depreciation as changes in PP&E. Other reported items, such as ”Impair-

ment losses and E↵ect of Movements in Foreign Exchange have had a small e↵ect in

previous years and is di�cult to forecast, which is why they have been excluded.

In order to forecast depreciation, we followed Koller et al. (2010) who suggests calculating

historical depreciation as a percentage of total PP&E if the company does not have a stable

CAPEX schedule (Koller et al., 2010, p.196). After calculating this ratio for all years, we

found that it had been a stable relationship between the two, with depreciation being

3.8% of total PP&E, on average. This percentage will be used when estimating future

depreciation expenses, before estimating the ending balance of PP&E for each year.

Once PP&E was estimated, this was converted into net operating asset using the 79%

estimate. Table 10.2 shows a significant increase in net operating assets between 2017 and

2018. Naturally, this is caused by the significant amount of capital expenditures expected

in 2017 and 2018. Further, in 2018, the company’s unsecured green bond matures, which

leads to a negative cash flow of NOK 500 million that year. Given the significant amount

expected in investments in 2017 and 2018, and the repayment of the bond, we found it

necessary to analyze whether the company is in need of additional financing. The results

are found in table 10.3 below, while the calculations are presented in Appendix 12.

Table 10.3: Equity Investment Funding

Source: Authors’ own compilation and Nordea Markets (2016)

Based on our estimates in the table above, Scatec Solar needs another NOK 323 million in

order to fund both the bond repayment and the company’s future equity investments in

the backlog projects. These estimates are based on information disclosed by the company

100



Forecasting

in their Capital Markets Day presentation (Scatec Solar, 2017b) and a share price of NOK

38.30. We assume that all projects are funded by 25% equity, and that, on average, Scatec

has 53% ownership in the projects. This is based on the average of current ownership in

projects. Further, we assume that the company has NOK 422 million in free cash in 2016

and accessibility to a $30 million overdraft facility (Scatec Solar, 2017a). The purpose is

to estimate the funds Scatec has available compared to what they need in order to fund

its backlog projects. From there we estimate that Scatec has to raise NOK 323 million in

equity to be able to fund its expansion, which we assume will be added to net operating

assets in the form of cash in 2017. This estimate is based on the Scatec’s 2016 financial

reports. In a company announcement from March 23, 2017, Scatec informed that they

had successfully raised approximately NOK 380 million at NOK 40.50 per share through a

private placement. However, since we do not have financial statements with the resulting

e↵ects, we have chosen proceed with our own estimate.

10.3 Power Production

As was discussed in section 8.4, the power production segment generates almost all of

SSO’s total revenues. It is therefore natural that the forecast has a strong focus on this

segment. As mentioned above, one of the value drivers is the combination between added

capacity and the amount of power produced. In order to estimate this driver into the

future it is important to consider how the company will perform in the next four years

(growth period) and beyond (stable period). In their annual report, Scatec Solar (2017a)

lists which projects are part of their backlog and which projects that are in the pipeline.

From this we are able to estimate SSO’s expected production four years into the future. As

mentioned in the section-introduction, forecasting beyond this involves more uncertainty

and further discussion.

Table 10.4: Historical project production.

Source: Authors’ own compilation / Company reports

Table 10.4 shows the historical production of all plants in operations, in addition to their

capacity and the company’s stated annual production. In 2013, SSO only had plants in
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the Czech Republic and Kalkbult, South Africa, with a total plant production of 63.956

MWh. By the end of 2016, total plant production increased to 790.820 MWh, resulting

in a compounding annual growth rate (CAGR) of 131% between 2013 and 2016.

When looking closer at the figure above, it is evident that the company both over- and

underestimated annual production at three of their plants. At their plant Linde, in South

Africa, and Utah Red Hills, in the U.S, SSO lists annual plant production (nameplate)

of 94.000 MWh and 104.000 MWh, respectively. However, the plant in Linde produced

over 67% more than nameplate in both 2015 and 2016, while the Utah plant doubled

production compared to SSO’s expectations. In Dreunberg, South Africa, the plant pro-

duced only half of what was expected. The other five plants performed closer to SSO’s

stated production. The variations in production compared to nameplate make it harder

to forecast production into the future, especially, considering that these plants have been

running for two or three years and should have reached a stable level. The company does

not disclose any information to why the production at some of their plants is so di↵erent

from expectations.

10.3.1 Expected Future Production

In chapter 4, we gave an overview of Scatec’s projects both in backlog and pipeline. These

projects are set to add considerable capacity to the company’s already rapid growth. As

earlier mentioned, the projects that are in the company’s backlog have reached a PPA

agreement, except Upington, and are either awaiting construction or will soon commence

operations. These projects have a 90% probability of reaching financial close, meaning that

Scatec and their partners have decided to go through with the project. The last project

in backlog is expected to start operations in 2020. Scatec reports that total capacity in

the backlog is approximately 730 MW. The company also reports potentially having an

extra 1.085 MW in their pipeline. These projects could also be realized during the growth

period, but only has a feasibility of realization of 50% (Scatec Solar, 2017a).

In order to forecast Scatec Solar’s production in the future, we find it necessary to divide

the forecast into a growth period and a stable period. This is because there is significantly

more uncertainty and less disclosed information related to the projects in the pipeline

and production beyond 2020, compared to those in backlog. Even though there is un-

certainty concerning the company’s backlog as well, we have more information on the

company’s expected production and can link this to past performance of projects already

in operation.
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10.3.1.1 Growth period 2017-2020

In the growth period we have divided the production forecast into the projects that are

either in operation or in the backlog. Table 10.5 below shows our estimates for the amount

of MWh produced for each project during the growth period.

Table 10.5: Estimated production in growth period.

Source: Authors’ own compilation / Company reports

Operation:

By the end of 2016 most of the company’s projects performed close to the expected pro-

duction disclosed by Scatec. We believe that the relatively small di↵erences from the

expected level is due to changing production conditions. Typical elements that could af-

fect production are climate changes, such as weather conditions and solar radiation, and

maintenance schedules, which a↵ect the amount of operating hours. Therefore, we have

considered the expected annual production disclosed by the company as valid long term

levels going forward for the plants that have been close to expected production in the

past. For the plants that have produced slightly more/less than expected, but shown a

decreasing/increasing trend, we have applied a growth rate so that production in 2020 is

closer to Scatec’s expectations. Given the lack of information related to past production

discrepancies, we found this to be the best estimate for the average annual production in

the long run.

There were, however, some larger deviations that were discussed in section 10.1. The

plants in Linde, Dreunberg, and Utah either over- or underperformed during 2015 and

2016. The Utah plant was sold in late 2016, which means that we only have to estimate
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production levels for the two other plants. To do this, we have estimated each plants aver-

age production over the past two years and added a growth rate based on historical trends,

leaving out years with a start-up period like the one Linde and Dreunberg experienced in

2013.

Backlog:

In order to forecast the projects in backlog, which naturally do not have any past pro-

duction or observable trends, we have based our estimates on Scatec’s expected annual

production. Also, in the main forecast, we have assumed that all projects in backlog will

be realized, despite the uncertainties surrounding the Upington project in South Africa.

In a later section we will perform a scenario analysis where we change this assumption to

see the e↵ect on the company’s value of common equity.

The production numbers in figure 10.5 are based on the expected year of start-up found

in Appendix 3. Using information from projects already in operation, we have found that

the majority has commenced operations during Q3, which is consistent with the fact that

their first-year production was between 30 and 40% of their production in 2016. Therefore,

during the projects’ first year of operation, we have assumed a first year production equal to

35% of expected annual production, and then the company’s expected annual production

thereafter.

From figure 10.5 it is clear that the projects in backlog will increase annual production

significantly. In fact, the projects in backlog, by themselves, will produce more than the

projects currently in operation. This is due to the fact that the backlog projects have

significantly higher capacity than those that are in operation. If the plants in Brazil

(150 MW) and in Upington (258 MW) are realized, them alone will more than double

capacity.

10.3.1.2 Stable period, beyond 2020

When estimating Scatec’s performance beyond 2020 it is important to consider that this is

how Scatec will perform into the distant future. Therefore, it might not be valid to apply

historical growth rates given the rapid expansion of the solar PV industry in recent years.

Between 2013 and 2016, Scatec experienced an CAGR in capacity of 64.90%, compared

to a global CAGR of 29.54% (REN21, 2016). If we include the backlog, the company will

have experienced a CAGR of 41% between 2013 and 2020. Given that the global capacity

is expected to experience a CAGR of 11.35% between 2015 and 2040, we find it unrealistic

that Scatec will experience an annual growth almost four times as high as the rest of the

world if we base future growth on historic growth.
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As it is di�cult to link past growth to the future, we are forced to focus on the information

given by the company. However, as we addressed above, the uncertainty surrounding the

company’s projects in pipeline forces us to exclude these from the main forecast. We

understand that given the company’s growth history it is unlikely that they will not

expand further into the future. However, given the di�culty of providing an accurate

long-term estimate, we have decided to include all growth potential in the stable period

in the scenario analysis, and rather forecast performance strictly based on the projects

currently in operation and those in backlog.

As described in the previous section, the forecasted production will be either based on

Scatec’s stated annual production, or an average of past production if actual production

has deviated significantly from stated production. Therefore, given the nature of the PPA

contracts, we have assumed that revenues will stay constant given the constant expected

production. The forecasted production beyond 2020 can be found in Appendix 13.

10.3.1.3 Pipeline

As discussed above, Scatec Solar lists projects that are in their pipeline. According to

Scatec, these projects are in a phase where the probability of reaching financial close is

smaller than of those in backlog. Therefore, given the uncertainty and lack of disclosed

information, we have decided to exclude the pipeline projects from the main forecast and

rather include them in a scenario analysis later in the thesis. Either way, we have to

estimate their future production potential as accurately as possible.

In their 2016 Annual Report, the company only discloses the pipeline plants’ expected

capacity and not expected annual production. In order to transform capacity into an

annual production number we had to link capacity to the capacity and production of

existing projects. After further analysis, we found that there was a reoccurring relationship

between Scatec’s stated expected annual production and maximum production in a year

at a given capacity. Since the number of hours of sunshine in a year is a strong indicator

of the level of production, we compared the location of the existing plants to the locations

of those in the pipeline to make the connection in terms of yearly sunshine-hours reported

by W&C (2017). Table 10.6 shows the capacity per pipeline project and their estimated

annual production based on the approach described. The formula for the ratio between

stated production and maximum production for existing projects is expressed in equation

10.1.

Performance ratio =
Stated expected production

Capacity * 24 * 365
(10.1)

where maximum production represents a plant’s production when operating at 24 hours

a day, 365 days a year.
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Table 10.6: Expected production of projects in pipeline

Source: Authors’ own compilation / Scatec Solar (2017a)

In the figure above, we have estimated totals both including and excluding a potential

project in South Africa due to the uncertainties regarding Eskom’s future involvement

in the REIPPP program. According to SSO, they made a bid on the project in late

November 2015, and the process has been delayed since then (Scatec Solar, 2017a). Given

its significant production potential, we find it necessary to include both numbers when

preparing a scenario analysis in a later section. This is due to the fact that the estimated

annual production potential of the project in South Africa, alone, is higher than the sum

of the remaining projects in the pipeline.

10.3.1.4 Forecasted Revenues

Table 10.7 below shows the expected revenue in both periods. As we are unable to find any

disclosed PPA prices for the plants in operation, we have calculated the average quarterly

revenue per MWh produced in 2016 and used this as our estimated for the future. For

the projects in backlog, we have compared these projects to those in operation to find

projects in the same area. This is because we believe that projects in similar areas will

have similar value of production. However, only two of the projects are located close to

plants already in operation, namely the ones in Honduras and in South Africa. As we do

not have a disclosed price for the remaining plants, we used the average revenue generated

per MWh of all projects in operation, except those in the Czech Republic, which is much

higher than the others.

The table also shows expected revenues in the stable period, which will be constant given

the constant production-assumption in the period. As earlier discussed, the forecasted

revenues in the power production segment will be the total consolidated revenues for the

company.
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Table 10.7: Estimated revenues during growth and stable period.

Source: Authors’ own compilation / Company reports

10.3.1.5 Cash Flow to SSO Equity

In order to estimate Scatec Solar’s value of common equity using the SOTP approach we

have to analyze how well the company has done in the past. In their quarterly reports, the

company lists the cash flow to SSO’s equity generated by the di↵erent segments. Using

the analysis from section 8.4.1, we see that over the last two years, on average, 15% of

Scatec’s power production quarterly revenue has been converted to cash flow to SSO’s

equity. In 2014, the segment converted between 20 and 25% of revenues into cash flow to

equity. However, in a footnote, the company also defines cash flow to equity as only being

EBITDA minus interest and tax expenses, leaving out changes in net working capital and

capital expenditures. Therefore, we have added these elements in our forecast of the future

cash flow to SSO’s equity.

Taking into account the technological advances, discussed in the strategic section of the

thesis, and the fact that the company is maturing with stabilizing production once all

projects are up and running, we estimate that this SSO’s cash flow to equity as a percentage

of revenue will increase to 20% as a result of lower costs and higher margins.

10.4 Operation & Maintenance

In their Capital Markets Day presentation, Scatec Solar discloses that the company is able

to generate approximately 3% of the Power Production segment’s revenues into cash flows

to SSO’s equity in the O&M segment (Scatec Solar, 2017b). As discussed in section 4.4.6,

approximately 6% of a plant’s revenues results in operating expenses for the company

when assuming 50% ownership. Given the integrated business model, this is considered
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revenue for the O$M segment where the company is able to realize a 50% margin, resulting

in approximately 3% of a plant’s revenue being turned into cash flow to SSO’s equity in

the O&M segment. When analyzing the cash flow to SSO’s equity as a percentage of

total plant revenues, we find that the average quarterly estimate is slightly less than 3%.

Based on this, we are confident that this a good estimate when forecasting the future

performance of the O&M segment.

10.5 Development & Construction

Similar to the O&M segment, Scatec is able to generate cash flows to the D&C segment

through its integrated model. The company handles all construction activity, which means

that they keep all cash flows in the segment to themselves. From total capital expenditures,

approximately 80% is converted into EPC revenue, where Scatec typically realizes a 15%

margin (Scatec Solar, 2017b). Based on our calculations, approximately 60% of gross

profit is converted into EBITDA. Using the analysis from section 8.4.3, where we found

that 76% of EBITDA was converted into cash flow to SSO’s equity, we argue that this

segment wil convert 5.5% of CAPEX into cash flow to SSO’s equity.

Contrary to the O&M segment, it is di�cult to compare this estimate to historical data

in the D&C segment. The reason is that revenue from construction activities are recog-

nized based on the percentage-of-completion method where construction progress is not

disclosed by the company. This makes it hard to track which revenue stream corresponds

to CAPEX in a specific quarter or year (Scatec Solar, 2017a). Given the di�culty inter-

preting historical data, we assume that 5.5% is a fair estimate of the amount of cash flow

to SSO’s equity the D&C segment can generate from capital expenditures.

10.6 Section Conclusion

In this section we have forecasted all components that are relevant value drivers when using

the FCFF model on an aggregated level, and the SOTP approach, which incorporates the

forecasted free cash flow to SSO’s equity from all segments. Both models use the forecast

of the PP segment as revenue from this segment drives both models. In the FCFF model,

revenues drive the operating income, which in combination with the forecasted CAPEX

and NOA results in free cash flows to the firm. The SOTP model uses revenues as the

driver to generate cash flows to SSO’s equity in both PP- and O&M segment. The D&C

segment uses CAPEX as a driver of cash flows. The combination of all segments results

is total free cash flow to SSO’s equity, which is incorporated in a FCFE model.

The next chapter will seek to transform these forecast-estimates into a value of Scatec’s

common equity using the two mentioned frameworks, the FCFF- and FCFE model.
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The valuation of Scatec Solar is based on the two approaches addressed in chapter 7. First,

we have estimated the value of Scatec’s common equity using the FCFF model. This

approach incorporates the financial statement analysis from chapter 8 on an aggregated

level. The value found is to be considered the foundation for a share-price interval. The

second approach seeks to extend the interval through a scenario analysis, implementing

company information we have considered too uncertain for the core valuation, and combine

this information with the strategic analysis from chapter 6 and the segment analysis also

from chapter 8. As Scatec consistently emphasizes its integrated model and the resulting

cash flows to SSO’s equity from each segment, we seek to value these cash flows using a

sum-of-the-parts approach, resulting in a combined cash flow to equity and the use of the

free cash flow to equity model as framework.

11.1 Core Valuation

The FCFF model discounts the free cash flows calculated from operating income and

the change in net operating assets using the varying weighted average cost of capital.

The result is an enterprise value of TNOK 11,674,163. After-subtracting net financial

obligations of TNOK 5,038,733 and a minority interest of TNOK 1,712,897, the estimated

value of Scatec’s common equity is equal to TNOK 4,922,534, or NOK 48.14 per share as

of January 1, 2017. As our valuation date is March 31, 2017, the value is compounded

three months forward by the cost of equity, resulting in a share price of NOK 48.92. We

believe that this is a fair estimate considering that the forecasted ROIC is increasingly

larger than WACC through 2028. The forecast, including WACC, ROIC, and free cash

flows is shown in appendix 14. This value will serve as a foundation for the scenario

analysis in the following section.

Table 11.1: Enterprise value distribution.

Source: Authors’ own compilation
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From the forecasted numbers, it is also valuable to take not of the development in financial

ratios. In section 8.3, we analyzed the profitability of Scatec Solar in the past. While the

profit margin and Return on common equity ratios were strong, the return on invested

capital and asset turnover were weak, though showing a positive trend. Therefore, we find

it valuable to see how these ratios will look in the forecast period. Table 11.2 shows the

development in the WACC, ROIC, and ATO, including the forecasted profit margin of

35%.

Table 11.2: Forecasted profitability ratios.

Source: Authors’ own compilation

From the figure above we observe that ROIC increases quite significantly once all projects

have been constructed and the company is able to produce positive cash flows. The figure

also shows that the company starts to create value right after the growth period, where the

ROIC is larger than the WACC. The weighted cost of capital is increasing in the growth

period, but starts to decrease as the debt-to-equity ratio decreases as well. The asset

turnover seems to go from 0.16 in 2016 to 0.32 in 2028. This means that the company will

be able to generate more revenues from its assets. However, given its financial structure

with significant amounts invested in assets, the ratio is still low. After analyzing the ratios

in relation to our estimated core valuation price, we believe that there is support for a

price of NOK 48.92.
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11.2 Sensitivity Analysis

11.2.1 Sensitivity - Core Valuation

In order to estimate a share price interval, it is important to consider how di↵erent variables

might a↵ect future value. This is done through a sensitivity analysis where key measures

and value drivers are changed to estimate a range of SSO’s share price. By doing this,

we are able to identify which variables have the most e↵ect on the value. Once the e↵ect

of each variable is mapped, we will seek to combine this with the information from the

financial and strategic analysis to discuss the importance of each variable’s e↵ect on the

share price.

Table 11.3: Sensitivity analysis - MRP/beta and pre-tax cost of debt/tax rate.

Source: Authors’ own compilation

Table 11.3 above shows the share price’s sensitivity to changes in di↵erent elements related

to the cost of capital. This includes the beta, market risk premium, which is related to

cost of equity, and tax rate and after-tax cost of debt. Together, the cost of equity and cost

of debt constitute the weighted average cost of capital. Given that our model assumes a

changing capital structure in accordance with Penman (2013), we are not able to estimate

the sensitivity of the WACC as it is dynamic.

In the core valuation in the previous section, we estimated a price of NOK 48.92, which

assumed a market risk premium and equity beta of 5% and 0.93, respectively. Increasing

both variables separately will decrease the share price. This is in line with our expectations

as an increase in these variables will increase cost of equity and the WACC, resulting in

a higher discount rate and smaller present values of cash flows. However, given Scatec’s

highly levered capital structure, the e↵ect of changing these variables is relatively low due

to the small weight in equity.

When looking at pre-tax cost of debt and the tax rate, the price is much more sensitive. As

Scatec is highly levered, the change in pre-tax cost of debt has a significant impact on the

share price. This is due to the fact that the high amount of debt in the company makes

WACC and discounting particularly sensitive to changes in the cost of debt, resulting
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in large changes in share price. It is especially important to note that, with its current

financial position, a lower tax rate and higher pretax cost of debt could result in a negative

value of equity, though it is not very realistic. While the pre-tax cost of debt a↵ects both

financial expenses and the WACC in our model, the tax rate a↵ects after-tax cost of debt,

WACC, and free cash flows through after-tax operating income. This leads to the tax rate

having a significant e↵ect on the share price, as seen in the figure above.

In addition to variables relevant for the cost of capital, the profit margin is a natural

measure of a company’s future profitability and value. Therefore, we see value in observing

to what extent changes in the profit margin a↵ect Scatec Solar’s share price. In addition, a

common indicator of the strength of a firm’s financial position is the amount of dividends

paid to shareholders. As Scatec has indicated a 50% target dividend payout ratio based

on contributions from project companies, which is incorporated in the core valuation, we

want to investigate how changes in the ratio would a↵ect share price. Table 11.4 shows

the price sensitivity relative to the variables addressed.

Table 11.4: Sensitivity analysis - profit margin and dividends.

Source: Authors’ own compilation

As expected, the profit margin is one of the variables with the largest e↵ect on the share

price. If we reduce the profit margin by only 2.5% points, the share price drops to NOK 21,

holding dividends constant. This implies that Scatec Solar relies heavily on maintaining

or increasing their profit margin, meaning that the company has to be very selective in

terms of new projects. When analyzing the impact of dividends as a percentage of the

power production segment’s cash flows, it seems that it has a much smaller e↵ect. In the

model, dividends only a↵ects the NFO, as it reduces the amount of free cash flow used to

pay back debt. Within the 45-55% sensitivity interval, the share price only moves NOK

11 given a PM of 35%.

11.2.2 Sensitivity - SOTP

In addition to forecasting the value drivers related to the core valuation using the FCFF

model, we also estimated drivers for each business segment in the sum-of-the-parts ap-

proach through an FCFE. These drivers were estimated using either trends from historical
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data or information disclosed by the company. In terms of the power production segment,

we argued in section 10.3 that cash flows to SSO’s equity would increase to 20% due to

a maturing company. For the O&M segment, we based our forecast on 3% of revenues

being turned into cash flow. This was based on information disclosed by Scatec. When

forecasting the performance of the D&C segment, we assumed that the company was able

to turn 5.4% of CAPEX into cash flows. This assumption was also based on company

information regarding margins. Lastly, the corporate segment was forecasted with a fixed

negative cash flow to SSO’s equity as it is not directly linked to operations. Therefore,

in order to fully utilize the sum-of-the-part approach, we wish to estimate how sensitive

the stock price is to changes in the mentioned drivers. The sensitivity is based on the

calculated SOTP price of NOK 48.08, which was estimated using the assumption from the

core valuation, i.e. realizing 100% of the backlog.

Table 11.5: Sensitivity analysis - Sum-of-the-Parts Variables.

Source: Authors’ own compilation

From the table to the left it can be observed that changes in the assumption regarding

cash flow from the power production segment has a significant impact on the stock price.

This does not, however, come as a surprise. As mentioned earlier in the thesis, the PP

segment accounts for almost all of the company’s external revenues. It is then natural

that changing the assumption regarding utilized cash flows will have a significant impact

on the company’s share price. Changing the assumption by plus or minus 2.5% creates

an interval of more than NOK 25. Compared to the sensitivity of the PP assumption, the

O&M estimate is less sensitive. When changing the estimate by 1.25% up or down, the

price moves between NOK 41.40 and NOK 54.70. Given that this segment is the largest

in terms of cash flows, after the PP segment, we find these results to be realistic.

When looking at the table to the right, the sensitivity seems to be much lower for both

assumptions. The low sensitivity of the D&C segment has a natural explanation. In the

core valuation, it is assumed that Scatec will not grow further after realizing their projects

in backlog. As the D&C segment is forecasted based on CAPEX, the future cash flows

will be minor as there will be no construction activity. Therefore, this variable only moves

price by less than NOK 4 when changing the assumption by plus or minus 5%. Similarly,

the e↵ect of changing the negative Corporate cash flow assumption is very small as the

cash flows are marginal compared to the total.
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11.3 Scenario Analysis

Considering that Scatec Solar operates in an industry that contains lots of potential,

but also much uncertainty, we find it valuable to conduct a scenario analysis. In this

analysis we want to address both the future growth potential of Scatec, discussed in

the strategic analysis, but also scenarios which challenge the security and certainty of

the company’s backlog. We have therefore created four scenarios based on findings in

our strategic analysis in terms of future growth, together with the company’s disclosed

information related to the timing of its backlog projects. The purpose is to combine this

information with our segmented financial analysis in order to transform future growth into

cash flows and, consequently, a share price.

Since the scenario analysis is an extension of the core valuation in section 11.1, we have

held the capital structure over the forecast period equal to the one in the core valuation.

By doing so, we assume that the company is able to provide additional funding in order

to neutralize the e↵ect of future expansions on the capital structure. We believe that this

will create less forecasting noise than if we were to forecast funding into the future. Table

11.6 below shows the four scenarios with information related to each scenario. The result

of the scenario analysis will work as a supplement to when we estimate a range of Scatec’s

share price.

Table 11.6: Scenarios overview.

Source: Authors’ own compilation
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11.3.1 Scenario 1

As addressed earlier in the thesis, the company states that 90% of the backlog and 50%

of pipeline are expected to be realized. In the first scenario we want to challenge that

assumption and create a worst case scenario where the two largest projects in backlog are

cancelled, leaving approximately 45% of the backlog in terms of capacity. After analyzing

the company’s financial reports, we have noticed that the Brazil project has recently been

postponed, only a few months after the deal was signed, which is why we find it appro-

priate to exclude this project in this scenario. In addition, there is a lot of uncertainty

surrounding the Upington project in South Africa, where Eskom, the o↵-taker, is refusing

to sign PPAs. Based on this information and our assessment of the situation, we find it

valuable to test the impact on share price if the two projects were to be cancelled. Table

11.7 shows the cash flows to SSO’s equity generated by each segment, in addition to com-

paring the cash flows to SSO’s equity, based on the assumptions from the core valuation,

to the ones generated in this scenario. For all scenarios, we assume that corporate cash

flows will remain constant as the majority is related to the administration in Oslo.

Table 11.7: Scenario 1 - Value distribution.

Source: Authors’ own compilation

From the table above and our analysis it is clear that excluding the two largest projects

from the backlog could lower the value of common stockholder’s equity by about 35% to

NOK 31.61 per share. Even though it removes all CAPEX in year 2018, it also lowers

future cash flows by almost half going into the stable period. The decrease in CAPEX is

not enough to o↵set the loss in future cash flow from the projects, which decreases the

equity value significantly.
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11.3.2 Scenario 2

In the second scenario, we assume a slightly more optimistic view on the backlog. Here

only the Upington project in South Africa is excluded, and not the project in Brazil, as

we, in this case, assume that the delay in Brazil does not necessarily result in cancellation.

The exclusion of Upington results in 65% of the backlog being realized. We find this

scenario valuable as it enables us to see the how much the Brazil project would contribute

to the total based on our assumptions, in addition to presenting a more realistic downside.

As with the previous scenario, table 11.8 shows the cash flows to SSO’s equity generated

by each segment, in addition to comparing the cash flows to SSO’s equity, based on the

assumptions from the core valuation, to the ones generated in this scenario.

Table 11.8: Scenario 2 - Value distribution.

Source: Authors’ own compilation

When only the Upington project is excluded, the price decreases to NOK 33.23. At

first glance, we would have expected that the price would drop less now that the Brazil

project is included. However, after further investigation, we see that including Brazil

will introduce a significant amount of CAPEX in 2018. Based on our assumptions and

information disclosed by Scatec regarding CAPEX and expected production on the Brazil

project, we find that the value from future cash flows will not neutralize the high CAPEX.

The Brazil project has one of the highest ratios of all the backlog projects, in terms of

CAPEX as a percentage of expected production, meaning that it could potentially provide

less value than other projects. However, as we do not have access to information regarding

the actual PPA price, we cannot say this for certain.
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11.3.3 Scenario 3

The last two scenarios analyzed the impact of Scatec Solar not being able to fully realize

its backlog. In this scenario we want to use findings from our strategic analysis, which

revealed that it is expected a significant increase in the global solar PV capacity. As we

addressed in section 11.3, Bloomberg New Energy Finance expects an annual growth of

11.35% in solar PV capacity between 2015 and 2040 (BNEF, 2017b). In this scenario we

are assuming an annual growth of 7.5% in both 2020 and 2021, through the realization of

Scatec’s pipeline projects in Nigeria, Kenya, and Burkina Faso. These three projects have

either an PPA or Joint Venture agreement linked to them, which we believe make them

more realistic in terms of being realized. This estimate is more modest than expected

world growth, but still in line with Scatec assumption of pipeline projects having a 50%

probability of being developed. As with the previous scenario, table 11.9 shows the cash

flows to SSO’s equity generated by each segment, in addition to comparing the cash flows

to SSO’s equity, based on the assumptions from the core valuation, to the ones generated

in this scenario.

Table 11.9: Scenario 3 - Value distribution.

Source: Authors’ own compilation

Compared to the cash flows with the core valuation assumptions, this scenario will generate

additional CAPEX in both 2020 and 2021, resulting in lower cash flows. After 2021, cash

flows will increase by roughly NOK 112 million per year compared to the core valuation,

which assumes that 100% of backlog, but none of the pipeline projects will be realized. This

results in an increase of approximately 4% in the estimated share price and a value of NOK

51.14 per share, which is modest, but realistic given the small increase in production.
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11.3.4 Scenario 4

In the last scenario we assume that Scatec Solar is able to realize 100% of its backlog

and pipeline projects and that it does so through large investments in 2020 and 2021.

The result would be an annual growth of 43% in 2020 and 2021, which is quite optimistic

going forward. However, as we discussed in section 10.3, Scatec grew almost 65% annually

between 2013 and 2016, so it is not impossible.

Table 11.10: Scenario 4 - Value distribution.

Source: Authors’ own compilation

With a 100% of pipeline projects realized, we estimate that the company will face large

negative cash flows to equity in 2020 and 2021, with a significant increase in cash flows

thereafter compared to the core valuation. The result is that the estimated share price

increases by 30% to NOK 63.45 per share.

11.3.5 Section Conclusion

We consider scenario 2 and 3 to be the most realistic outcomes in the next few years. Thus,

if we leave out the worst case scenario and the highly optimistic scenario, of realizing all

pipeline projects, we end up with a share price interval ranging from NOK 33.23 to NOK

51.14. This interval is well in line with the most sensible parameter values from the

sensitivity analysis. In comparison, the estimated share price from the core valuation is

NOK 48.92 and the true market value of Scatec Solar’s share as of March 31 was NOK

38.30.
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Scatec Solar ASA is an IPP company operating in the solar power industry. The company

is operating mainly in emerging markets, with more than 50% of capacity located in

South Africa. In 2012, Scatec went from solely providing D&C services to third parties to

being a fully integrated company, keeping cash flows from its segments within the Scatec

Solar group. The company is somewhat unique in the way that it is present in the entire

process of producing energy through solar power. This keeps cash flows within the group,

generating margins through every aspect of the plants’ operations. The main source of

income is the production of electricity to its counter-parties through its power production

segment. Given that Scatec is an IPP company, operating in emerging markets, the

presence of comparable firms is somewhat limited.

The solar power industry has experienced significant growth over the last ten years. Be-

tween 2005 and 2016, the industry grew from an installed solar PV capacity of 5.1 GW to

300 GW. This development is due to increased global focus on renewable energy and the

introduction of government policies, together with the use of di↵erent support mechanisms.

Adding to governments making solar energy more desirable, is the significant reduction

in costs of solar panel components. Between 2009 and 2016, the cost of solar systems

dropped by more than 60%, reducing the cost of implementing solar energy significantly.

This has resulted in a shift in the use of government incentives, where reverse auctions are

about to become the preferred pricing mechanism. The positive historical development is

expected to continue in the future where installed capacity is expected to increase to a

number between 490 and 716 GW by 2020. Emerging markets are expected to account

for a significant portion of the increase, creating a significant growth potential for Scatec

Solar in the future, considering the company’s strategic positioning.

The strategic analysis revealed that Scatec Solar has a strong competitive position in an

industry that shows great potential of being profitable, while also having an increasing

support worldwide. The company is able to use its experience and connections as a com-

petitive advantage, enabling Scatec to win auctions in emerging markets and expand its

portfolio. However, even though Scatec expresses enthusiasm regarding its future, post-

poned projects, in addition to the company lowering their estimates for future expansions,

could be an indication that the company has been overly optimistic. Though, if Scatec

is able to acquire funding in the future, the expansion potential in parts of Africa could

generate further growth in the future.

The financial analysis gives an indication of a company with solid historical profit margins.

Despite showing poor performance in terms of asset turnover and return on invested

capital, the financial ratios analyzed showed positive trends. However, given Scatec’s low
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historical ROIC, it is unlikely that the company created value given their high cost of

capital. Analysis also revealed a varying liquidity position, with Scatec being able to

cover short-term obligations, but not its investments through cash flows from operations

based on the historical data.

Using the information from the financial analysis, we estimated a core value of Scatec

Solar’s common equity using the FCFF model. The result was a share price of NOK

48.92 as of March 31, 2017. This estimate has worked as a foundation considering the

implementation of the sensitivity and scenario analysis. The sensitivity analysis revealed

that Scatec’s share price was highly a↵ected by the core profit margin. In addition, the

pretax cost of debt and tax rate showed to be very influential, an expected result given

the high financial leverage of the firm.

The scenario analysis showed that Scatec’s share price is quite sensitive to the expected

future capacity. If the Upington project in the company’s backlog is not realized, given

that Eskom backs out of the REIPPP program, share price drops considerably to NOK

33.23. This is due to the project’s high capacity and production potential. On the other

hand, if all projects in backlog, in addition to 15% of the pipeline, are realized the share

price increases to NOK 51.14. As we believe that both of these scenarios are realistic,

we find it necessary to present Scatec Solar’s estimated share price as an interval. Based

on the core valuation and sensitivity- and scenario analysis, we believe that this interval

should be between NOK 33.23 and 51.14. This interval covers the value estimated in the

core valuation, in addition to including both the potential downside and upside. It is also

worth noting that the market price at the valuation date was equal to NOK 38.30.

In order to conclude the thesis, we have included a table that summarizes the elements

that we believe significantly a↵ected the estimated valuation of Scatec Solar ASA. The

table is divided into the financial and strategic drivers that influenced our view on the

future of Scatec Solar.

Table 12.1: Key factors a↵ecting the share price.

Source: Authors’ own compilation
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Appendix 1 - List of Abbreviations and Definitions

Sources are citet in the main text.

Backlog - Project in backlog are projects with a secure o↵-take agreement assessed to

have more than 90% likelihood of reaching financial close and subsequent realization.

EPC - Engineering and procurement services at a solar PV plant.

FiP - A feed-in premium is similar to a FiT but provides the power producer with a

premium on top of electricity sales prices determined by the market.

FiT - A feed-in tari↵ is a predetermined price for every unit of electricity generated by a

solar PV power plant, paid through a long-term contract.

GW - Gigawatt is a unit of power and equals 109 watt.

GWh - A gigawatt hour is the unit of converted energy per hour.

IPP - Independent power producer.

ITC - Investment tax credit on capital expenditures of a solar PV project.

LCOE - Levelized cost of electricity is a metric for the total system cost of generating

electricity.

MENA - Middle East and North Africa region.

MW - Megawatt is a unit of power and equals 106 watt.

Pipeline - Projects in pipeline are projects assessed to have more than 50% likelihood of

reaching financial close and subsequent realization.

PPA - A power purchase agreement secures the feed-in tari↵ between the solar producer

and the o↵-taker.

PV - Photovoltaic is a technology that allows solar modules to convert solar radiation

into electricity.

SPV - A single purpose vehicle is a legal entity created for a particular task, such as a

solar PV project.
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SOTP - Sum-of-the-parts. An approach to forecast each business segment separately.

Appendix 2 - Process of Electricity Generation

Components necessary to transform solar power into electricity.

Source: Scatec Solar (2017b)
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Appendix 3 - Project Timeline

Estimated timeline of Scatec Solar’s projects in operation and backlog, 2009-2019.

Source: Authors’ own compilation / Scatec Solar (2017a) and statements from the company

* The timeline is based on annual reports and uno�cial statements from Scatec Solar. As

projects in backlog are dependent on several factors and stakeholders, the timeline serve

only as a prediction, and future changes might occur.
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Appendix 4 - Solar Cells E�ciency

Solar cells e�ciencies by technology.

Source: NREL (2015)
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Appendix 5 - Reformulated Income Sheet

Table 12.2: Reformulated Income Statement

Source: Authors’ own compilation / Company reports
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Appendix 6 - Reformulated Balance Sheet

Table 12.3: Reformulated Balance Sheet - Net Operating Assets

Source: Authors’ own compilation / Company reports

Appendix 7 - Reformulated Invested Capital

Reformulation of balance sheet.

Source: Authors’ own compilation / Company reports
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Appendix 8 - Reformulated Statement of Stockholder’s Eq-

uity

Reformulated Statement of Stockholder’s Equity

Source: Authors’ own compilation / Company reports

Appendix 9 - Term Structure

Term structure of Norwegian bonds.

Source: Authors’ own compilation / Norges Bank (2017)
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Appendix 10 - Default Spreads

Default spreads for companies with market cap below $5 billion.

Source: Damodaran (2017d)

Appendix 11 - Capital Structure of Scatec Solar, 2016

Scatec Solar’s capital structure.

Source: Authors’ own compilation / Scatec Solar (2017a)
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Appendix 12 - Funding

Funding needed for Scatec Solar’s operations in the nearest future.

Source: Authors’ own compilation / Nordea (2016)

138



APPENDICES

Appendix 13 - Stable Period Production

Estimated production beyond 2020.

Source: Authors’ own compilation / Company reports

Appendix 14 - Core Valuation, FCFF

Forecast - Core Valuation.

Source: Authors’ own compilation

139


