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Executive Summary 

There is a transition on the way for greener technologies and solutions. The public interest for greener 

solutions has increased since green house gasses have been claimed to be manmade. The green conscience 

was further reinforced in 2008 with the surge of the oil price, when the private consumer felt the economic 

effects of the dependency on depleting resources. The transportation sector is also in a transition phase. 

The United Nations Climate Conference in Copenhagen in December 2009 is planning to include the 

emissions of the transportation sector into the protocol making it a regulatory issue to minimize CO2 from 

the transportation sector. The transportation sector emits 20% of the Danish CO2 emissions, where 

passenger vehicles are responsible for 55% of this emission. An introduction of electric vehicles on the 

Danish market will minimize CO2 emission and move pollution out of the cities. 

The market conditions for the EV have been analyzed through macro, industrial, and micro analyses, as well 

as a value network analysis. The result has showed that the present EV market conditions are not optimal: 

Car sales have plummeted in 2009, lack of EV models, consumer skeptic toward the range and safety issues, 

lack of infrastructure, as well as insufficient battery technology. On the other hand the consumer 

movement toward greener alternative, the increasing focus on oil dependency is charging the demands 

toward cleaner and more economical car or environmental correct alternatives. Recent focus on EVs by 

infrastructure providers and car manufacturers are rapidly improving the market conditions for EVs. It is 

predicted that by 2020, 13% of the total car park is EVs with an extended support infrastructure and the 

technological barriers of the EV and batteries have been overcome. 

The case company Better Place has a key role in the forthcoming transition, as they will build and manage 

an EV infrastructure. Better Place was used as a proxy for the success for the EVs, and has been analyzed 

through the economic finding of the market analysis. With the predicted 13% breakthrough of EVs, Better 

Place and its investors will look at a loss of DKK 44.8 million with the Net Present Value (NPV) analysis. 

Hence, the EV market will not be economically success, if Better Place is used as a proxy. Further, to test 

the sensitivity, the sensitivity analysis did not reveal any significant changes to the cash flow. The biggest 

revenue driver was a 1% increase in EV sales, which would improve the NPV result by DKK 9.95 million, 

while a quicker implementation plan would negatively impact the NPV result by DKK 800.000 per extra 

battery exchange station. 

Better Place’s market predictions are far from the authors, and have been included as a scenario analysis, 

which however does show that with Better Place will be profitable. Their predictions do require that EVs 

will gain a market share of 29.8% of the total new car sales from 2011 till 2020. 

To conclude the market conditions is improving and a number of changes will occur in the transportation 

sector, but the economically value for the EV market is further away than 2020. Hence the market 

conditions are not optimal for the introduction of the EV.  
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1 Definitions 
 

Terminology   Definition 

Battery exchange station The battery exchange station switches the depleted battery with a 

charged one 

Better Place Referring to Better Place Denmark unless otherwise stated 

Better Place EV (BP compatible 

EV) 

Better Place battery exchange compatible EV. Better Place does not 

produce EVs 

Better Place non EV (BP non 

compatible) 

EV with fixed battery attached. Does not support battery exchange but 

can use Better Place charging spots 

Charging spot A charging spot is a electricity spot, where an EV can plug in and 

recharge its batteries 

CO2 quota The allocated allowed CO2 emissions per country according to the 

Kyoto protocol. 

Discount rate Rate use to discount future cash flows to present value. The discount 

rate includes inflation, interest rate and risk premium. 

Discounted Cash Flow (DCF) DCF is a method to estimate future cash flows through the use of a 

discount rate – in this case WACC.  

Electric Vehicle (EV) Electric Vehicle 

Energy density Energy density describes the stored capacity of the battery. It is also 

described as Watt Hour per kilo (Wh/Kg) 

Hybrid A car with two drive trains, an ICE engine and an electric engine. A 

small battery stores regenerative energy from engine brake and assist 

the ICE, which is the primary drive train 

Internal Combustion Engine (ICE) Internal Combustion Engine is the drive train of most cars today.  

Net Present Value(NPV) NPV calculates present value of future profit or loss in the forecast 

through the use of a discount rate - in this case WACC. 

Noise pollution Noise pollution is displeasing machine created sound that disrupts the 

activity or balance of human or animal life. A common form of noise 

pollution is from transportation. 

Plug-in Hybrid A car with two drive trains, where a battery is the primary drive train 

with a small backup ICE. The battery can drive the car for upward 60 

kilometers before the ICE takes over 

Smart grid A grid with the ability to communicate and control consumption in the 

grid. Smart grid will be able to create a more stable electricity demand 

by controlling when EVs are charged. 

Super charge technology The technology refers to the ability to charge a battery within a short 

time frame (maximum 10 minutes).  

Total Cost of Ownership (TCO) The total cost of owning a car refers to the lifecycle cost of owning a 

car, which include initial investment, interests on loan, taxes, fuel 

consumption, service and depreciation 

V2Grid or V2G Vehicle 2 Grid is a solution where the EV battery is used actively in the 

electricity grid, creating stability. More specifically, it can give 

electricity back to the grid when needed. 

Weighted Average Cost of Capital 

(WACC) 

WACC is a method to calculate the discount rate by taken to cost of 

capital for debt and equity. 
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2 Introduction 

Politicians, consumers and the media are devoting time to environmental issues and the financial 

crisis. Increasing awareness of global climate changes is leading to a demand for greener 

alternatives forcing government and companies to reshape their strategies for future 

development. The government are committing resources and giving tax exemptions to companies 

within research and development in green technologies and growth sectors to counter the rising 

unemployment rate and minimize the effects of the recession.  

The financial crisis has further caused governments to buy up car manufacturers to create job 

safety and car manufacturers are consolidating activities and buying up competing car 

manufacturers. A shift in the car industry is seen, and numerous manufacturers, both new and 

existing, are starting to develop variable alternatives to the incumbent technology: the internal 

combustion engine (ICE) car. The focus on green economic growth has created a potential for the 

electric vehicle (EV). EVs are gaining acceptance as a potential successor for the ICE car, but many 

obstacles still need to be overcome to become the consumers preferred choice of transportation. 

Factors like range limitation, charging time, total cost of ownership, lack of infrastructure, number 

of EV models and tax intervention are still uncertainties that need to be addressed:  

“EVs will have to prove their worth, as the incumbent ICE car has already set the standard”  

    - Michael Worning, Vice CEO, Oticon 

The company Better Place is trying to eliminate or minimize the obstacles to help mass adoption 

of the EV. Their strategy is to build an infrastructure for EVs and use financial services to make EVs 

an attractive alternative to ICE car. Better Place has created a partnership with the largest energy 

provider in Denmark, DONG Energy, and raised DKK 770 million to build the infrastructure in 

Denmark. Better Place will start building the EV infrastructure next year and the first mass 

produced Better Place battery exchange compatible EV, Renault Kangoo, will be introduced to the 

Danish market in 2011.  

3 Research question 

The research question is derived using the framework of The Management Research Investigation 

Hierarchy1, which provides a structured way to identify the questions and to construct the 

research design. The research dilemma is the concern that triggers the investigation. The dilemma 

investigated here is viewed from a market analyst’s point of view and is related to the success of 

the EV in the Danish market. In this case the research dilemma is: Are EVs a viable business 

opportunity in Denmark? 

To answer this question exploration was carried out to identify players in the market to 

understand their perceived value of the business. In February 2009 the findings showed that 

Better Place was the only player with a strong commitment in the market and an alliance to 
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support it. As the success of the EV is dependent on the profitability of the players, the Better 

Place business model can be used as an approximation for market success. Thus, Better Place will 

be used as case company even though they differ in the way that they do not sell EVs but facilitate 

the infrastructure needed to support the EV. 

Additional research into Better Place and the market conditions assists in framing the research 

questions. It is clear that Better Place’s business model intermingles with several industries and 

the success is related to the value creation in the network. 

The research questions are thus defined as: 

- What are the market conditions for EVs when entering the transportation market? 

- What is the potential for profitability of the case company Better Place? 

The investigative questions seek to answer the research questions narrowing down the areas of 

interest throughout the research: 

o Is the EV technology ready for market? 

o How do resource scarcities impact the EV market? 

o What are the macro-, industrial-, and micro environment for EVs and Better Place? 

o What value does the EV create for the different stakeholders? 

o How does Better Place’s business model generate profit? 

o Which uncertainties must be addressed? 

o Where is the market in 2020? 

These questions will be dealt with through the research design, which also explains the structure 

of the thesis. It will include a thorough examination of Better Place and its financial situation, 

through a sensitivity and scenario analysis. To summarize this thesis will look at the general 

market trends for EVs by focusing on Better Place’s business model. 

3.1 Delimitation 

For the purpose of this research, we impose certain limitations to the content. These limitations 

relate to choice of case company, geographical location, competing technology, coverage of 

political areas and economic insights. With the constant stream of news and technology break 

through the authors have chosen June 8th 2009 as the cutoff date for new information. 

The entrance of the EV on the Danish market includes several smaller players most of which face 

the same challenges of changing consumer behavior and entering a competitive market. Better 

Place was chosen as the case company to be analyzed as they represent the initiator of the new 

transition. Hence, when the case company was selected, Better Place was the only player 

committed to driving the market. The entrance of EVs depends on the initiatives provided in the 

market and Better Place is an indication for this success. The success of Better Place is thus 

indirectly related to the success of EVs, which is why this will be used as a proxy. An in-depth 
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financial and strategic analysis including all players would be interesting but left out for future 

research. 

Denmark is chosen as the geographical location as great attention has been given to alternative 

energy sources and as it was chosen as a test market for Better Place. The country has a 

reputation of being environmental concerned and is hosting the UN Climate Change Conference, 

COP15, in December 2009. At the same time access to knowledge and research is easier as the 

authors originate from Denmark. Hence, the first test market for Better Place, Israel, could be 

interesting for similar analysis, but includes different financial and political settings. Several 

problem areas are related to the international controlling of Better Place and will in those cases be 

described through the analysis. However, problem areas specifically relating to other countries will 

not be described. This includes the risk of some car manufacturers not considering the Danish 

market in favor of more profitable markets. 

The EV is one of several alternatives to the ICE. Other technologies include hybrid, plug-in hybrid, 

and hydrogen which all have a potential to replace the current standard. The analysis will describe 

these different technologies and position their capabilities compared to the ICE. However, their 

individual potential in the market will not serve as basis for a financial analysis and they will only 

represent a factor of competitors. Looking into these technologies and their prospective futures 

could prove interesting for future research. 

The political interest in changing the Danish car fleet into zero emission vehicles is described. 

Furthermore, the cost related to different taxation policies is calculated and their effect on the 

success of the EV is discussed. However, no political recommendations are given as it requires 

further insight into the laws and structure of the fiscal policy and the constraints under which the 

politicians and law makers operate. 

The rational of the research question implies that if Better Place is successful then the EV market 

will also be successful. However, the economic insight cannot be interpreted reversely. If Better 

Place is not successful this does not imply that the entrance of EVs cannot be successful as the EV 

market is not solely dependent on Better Place. It simply means that the first mover in the market 

did not have a successful business plan and the market depends on other players. The analysis will 

however, provide insights in challenges in the market and evaluation of Better Place’s business 

model. 
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4 Methodology 

This section outlines the chosen research philosophy and research strategy which has guided the 

research process and specifies the research methods applied to obtain, filter and analyze the data. 

4.1 Research philosophy 

Development of knowledge depends on the research philosophy. The approach can yield 

positivism or interpretivism, which describes two opposing philosophies. The positivistic 

philosophy, also called scientific, assumes that the world can be viewed objectively, research is 

value free and that the interpreter takes the role of an objective analyst. The interpretivistic 

philosophy on the contrary claims the researcher as a part of the observed and hence the 

subjective interpretation is be constructed and driven by the researchers’ interest. The 

philosophies are also related to the accessible sample size. Interpretivism accepts a thick and rich 

description of a single case company. By choosing the interpretivism philosophy the authors 

acknowledge the influence of subjectivity in the observed. The research conducted on macro level 

does however follow the positivistic philosophy focusing on quantitative, objective measures.2 

4.2 Research Strategy 

The research strategy is a general plan of how the authors have intended to reach the answers to 

the research questions. A widely used approach is the inductive or deductive approach. When 

choosing the deductive approach you start from existing theories and knowledge and then deduce 

new hypothesis or propositions that can be tested empirically; i.e. a process that seeks empirical 

verifiable facts from logically derived conclusions. The inductive approach is the exact opposite 

and seeks general conclusions from particular facts. The inductive researcher starts observing, 

seeing patterns, investigate further empirically and in successful cases end with formulating 

theories or general conclusions. Hence the inductive approach starts very divergent and open-

ended, where the deductive approach is more convergent and focused on testing theories and 

derived theories. In choosing the research strategy, the authors considered the fit of the strategy 

across two main dimensions: aim of the research and fit with the research philosophy.  

As the research questions are looking at future events, using an inductive approach the research 

would be open-ended and divergent, which suits well in the assumptions and scenario analysis, 

while the deductive approach is used for knowledge gathering, as the knowledge will be 

structured through theoretical frameworks. Using the theoretical frameworks to answer parts of 

the research questions constrains the authors to the limitations provided by the framework. 

Hence the research strategy of analysis is to take a holistic view of the market, followed by 

reduction in complexity by analysis of selected areas. The approach has the advantages of 

pinpointing obstacles and opportunities from the different analysis area of scope.  

4.3 Research Design 

This section presents the theoretical aspects, which are used throughout the thesis, and the 

following theoretical framework. The theories are chosen to aid answering the research questions. 
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The theoretical connection is discussed through the use of relevant articles and statements. The 

theories are used to map and analyze the key elements and uncertainties, which apply to the EV 

market and Better Place. The theoretical frameworks are chosen to highlight the focus areas. 

In order get a scope of the frameworks a broad perspective has been used to frame the research 

area, followed by an industry analysis of mobility service provider. A micro analysis has been 

performed on Better Place to highlight the internal and external obstacles. The approach will be to 

review each layer in order to find key drivers important for Better Place’s business as shown in 

figure 1. 
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Figure 1: Research Design 

Source: Author’s compilation 
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Firstly, the relevant macro environment will be described using the STEER analysis3, which 

contains Socio-cultural, Technological, Economic, Ecological, and Regulatory factors. The purpose 

of the analysis is to picture Denmark’s current settings and identify focus areas. 

Secondly, Porter’s 5 forces4 will be used to describe the industry in which Better Place navigates. 

As the electricity service provider industry for EVs has not yet been defined, the analysis will seek 

to clarify which industry borders are overlapping. 

Thirdly, a SWOT analysis5 of Better Place will be carried out to identify the strenghts, weaknesses, 

opportunities and treats. The objective is to highlight current internal and external obstacles. 

As Better Place is a service provider, it is important to look at the value network. What value does 

the EV create for the different stakeholders? A map of essential players will be drawn and their 

value proporsition commented on. The purpose is to identify value-creating activities and change 

devalueing activities. 

The STEER analysis, Porter’s 5 forces and SWOT analysis are generic models which give a 

fundamental idea of the different levels in the business environment. The findings are a static 

picture at the point of analysis. The key drivers found will be used in a subsequent scenario 

analysis. 

To finish the analysis, scenario analysis will be conducted using the key drivers from the static 

analysis and essential players in the value network. The aim is to reach an understanding of the 

complexity of Better Place entrance to the Danish market as well as financial outcome in a number 

of future settings. 

4.4 Data collection and analysis 

Throughout the data collecting phase, awareness has been put on the importance of data validity 

and relevance for the research question, as the data sources will affect the analysis.6 A holistic 

approach has been chosen to understand revenue generation and value creation as a central part 

of the concept.  

Better Place Denmark is working with a new and partly untested technology platform, which 

attracts daily headlines from the media. The data is often referring to future events and many 

uncertainties exists within e.g. technological developments and market predictions. The analysis 

will draw on reliable and validated sources, whenever possible, taking into account the futuristic 

aspects. However, as some information is either confidential or unknown, experts with 

similar/related relevant knowledge have been used. 

The data collected is used through the different analysis, which is shown in table 1. 
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Table 1: Data collection 
Data Data form Aim Utilized 

Primary data Interview and presentations 

from central persons in the EV 

debate and Better Place 

To gain knowledge about the EV 

industry, barriers and uncertainties 

Analyze the EV industry on a 

macro, industry and micro 

analysis, as well highlight the 

uncertainties 

Secondary data Articles from the media To gain a broader knowledge about the 

EV market, technological advancements 

and Better Place 

Analyze the EV industry on the 

macro, industry and micro levels 

 Statistical material from 

Danish Statistics, Dansk 

Industri and Bilbasen.dk  

To illustrate the quantitative data 

meaning for the future of EVs 

Map out uncertainties and use 

historical data to predict future 

trends 

Source: Authors compilation 

The different sources of data supplement each other, while creating and testing overlapping facts. 

This improves validation and accuracy of the sources. 

4.4.1 Primary data 

The primary data is based on qualitative data obtained through semi-structured interviews.7 Semi-

structured interviews consist of prepared questions by the interviewer with follow up questions 

during the interview.8 The advantage is that the interviewed will have the opportunity to speak 

freely within their expertise and the interviewer will gain broader knowledge about the subject. 

The interviews are carried out as personal interviews, phone interviews and through Q&A 

sessions. In the final writing process, the authors were granted an interview with Better place to 

discuss the findings and assumptions of the analysis. 

Table 2: Primary data sources 
Date and type Person and title Subject 

18
th

 March 2009, phone interview and 

email correspondence 

Niels-Anders Nielsen, Ingeniør at 

Færdselsstyrelsen 
Rules and regulation regarding taxes on hybrid and EV and 

standards for testing km per type of car.  

30
th

 March 2009, Presentation and 

Q&A at Dansk Elbil Komite  

Jens Moberg, CEO Better Place 

Denmark 

Better Place general structure, cost and payment models  

30
th

 March 2009, Presentation and 

Q&A at Dansk Elbil Komite 

Søren Cajus, Dansk Industri Senior 

consultant 

Car dealerships trends and their predictions of the future EV 

market 

30
th

 March 2009, Presentation and 

Q&A at Dansk Elbil Komite  

Espen Larsen, Lektor ved Institut for 

Elektroteknologi, DTU Elektro 

Patterns in electricity, difference in price for electricity night 

and day and open standards  

2
nd

 April 2009, phone interview Espen Larsen, Lektor ved Institut for 

Elektroteknologi, DTU Elektro 

Patterns in electricity, difference in price for electricity night 

and day, open standards, and driving patterns 

28
th

 April 2009, phone interview Per Jørgensen Møller, chairman of 

Dansk Elbil Komite and engineer at 

Nokia Denmark 

Battery technology and the cost of batteries within the next 

couple of years 

14
th

 May 2009, phone interview Torben M. Kusk, FDM senior consultant Road pricing, taxes on cars and the governments revenue  

29
th

 May 2009, email correspondence Torben V. Holm, DONG Energy Project 

manager for Better Place Denmark 

Price of electricity and the cooperation with Better Place  

22
nd

 June 2009, personal interview  Mike Waltman, Global Operations 

Strategy at Better Place  
Evaluation of assumptions used in the analysis. Excluded 

from the analysis as the interview was late in the process 

Source: Authors compilation 

All of the interviewed has been asked about their perceived opinions regarding the EV market and 

Better Place success rate. 

4.4.2 Secondary data 

The secondary data includes both qualitative and quantitative data. Quantitative data is from 

Statistics Denmark, Bilbasen.dk, and Dansk Industri. Internet portals have provided access to 
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scientific articles, official news media site, suppliers’ and lobbyist homepages. The Internet 

resources are chosen for its relevance to enlighten the research questions. The Internet sources 

consist of serious, reputable and updated news sites with fair information and coverage. 

Furthermore, publications from government agencies have been used to clarify and verify 

knowledge. Secondary data consisting of scientific articles are considered relevant and are 

validated through different sources. The news media are considered with skepticism, as their 

function is to report news first and not always objectively. 

4.5 Research quality 

Reducing the possibility of drawing inaccurate conclusions the authors have paid attention to two 

factors on research design: reliability and validity. Saunders et al (2003) suggest that reliability can 

be assessed by answering three following questions: (1) Will the measures yield the same results 

on other occasions? (2) Will similar observations be reached by other observers? (3) Is there 

transparency in how sense was made from the raw data? 

Threats to the reliability of a research project can be categorized into participant error, subject or 

participant bias and observer bias. As the research input is based upon a one-way information 

stream from published sources being researched, the first two threats can be discarded. However, 

the threat of observer bias cannot be completely denied. 

By applying the selected theories, the authors seek to prevent the publication of biased conclusion 

as an outcome of the analysis. However, observations through filters, undoubtedly leaves room 

for prejudice in the analysis of factors contributing to the EV and Better Place success or failure. 

This threat to reliability has been reduced to a minimum by solid argumentation of identified 

success or failure factors and a high amount of fair treatment regardless of the assumptions made. 

The authors are convinced it will be possible to reach similar observations considering the 

limitations, data collections and analysis guidelines. 

Concerning the external validity of this analysis the data sources is discussed and analyzed to 

ensure that the conclusions and assumptions can be accounted for. Future markets and 

businesses have a tendency to get many different predictions, which we have tried to include in 

the form of alternative scenarios. 

4.5.1 Critique of primary data 

The primary empirical data is collected through interviews with experts in the EV debate and 

representatives from Better Place. These interviews cannot be expected to be neutral, whereby a 

critical review of the data is essential.9 Data from primary sources are important, as they have not 

been altered by any media. By triangulating the achieved knowledge, a high degree of validity is 

achieved. The interviewed perceive the market from different angles and provide differentiation, 

which increases the task complexity. The choice of interviews has thereby impacted the focus of 

rendering the empirical data. 
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The likelihood of misunderstandings and misinterpretations is another critique point of 

interviews.10 The focus has been on open questions and with both authors present to minimize 

influencing the outcome and misinterpretations.  

4.5.2 Critique of secondary data 

The qualitative secondary data is used to support the research questions with statistics. Criticisms 

of secondary data include validation issues, as these sources also have a tendency, as primary 

sources, to reflect a certain degree of subjectivity. Qualitative data in the form of reports and 

articles can be outdated and irrelevant, as they consist of historical data. By using outdated 

material it is important to be attentive for changes since the publication when used. 

Quantitative secondary data is collected from Statistics Denmark, Bilbasen.dk, and Dansk Industri. 

Statistics Denmark is a government owned organization with a large expertise in statistic analysis. 

Dansk Industri is a trade organization for car dealerships in Denmark, which represents a view 

towards maximizing profits for their members through lobbyism. The data provided by Dansk 

Industri can be verified through Statistics Denmark and other government agencies. The data is 

thus considered valid, as there is no point in distorting the number, which can be verified later, 

through other sources.  
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5 Case: Better Place 

Better Place is an EV mobility service provider. Better Place sells kilometers, by means of 

electricity, to subscribers, and provides mobility through their infrastructure of battery exchange 

stations and charging spots. Better Place intents only to buy electricity from CO2 neutral or 

renewable energy sources, e.g. windmills. Better Place has further developed a software solution, 

to be installed in the EVs, to communicate with the infrastructure network and register kWh 

consumption. The software is also connected with a GPS, allowing the consumer to easily find 

battery exchange stations and charging spots. This section will describe Better Place in detail to 

give a clear picture of their business model, their economy, their strategy, and market 

segmentation. 

History 

In 2005 Klaus Schwab, the founder and president of the World Economic Forum, posed the 

following question at a gathering of young, global leaders, “How do you make the world a better 

place by 2020?” This profound question inspired Shai Agassi, former vice CEO of SAP, to imagine a 

world without oil. One year later, at a conference for Middle East Policy in December 2006 in 

Washington, DC, Shai Agassi presented his view on how a possible infrastructure of EVs could help 

solve oil dependency and reduce CO2 emissions.11 Shortly after his presentation, the Israeli 

president at the time, Shimon Perez encouraged Agassi to pursue the idea.12 Israel also made the 

EVs tax free until 2018, pursuit their goals to remove oil dependency by 2020, thereby creating an 

initial market for the concept of EVs. 

In October 2007, Better Place PLC was founded by CEO Shai Agassi and $200 million in venture 

capital. To date Better Place has made cooperative agreements with strategic partners in the 

countries of Israel, Denmark, Australia, and the states of California, Hawaii, and Ontario in Canada 

to roll out an EV infrastructure. The Renault-Nissan alliance has signed an agreement with Better 

Place and will produce the first Better Place compatible EVs. Better Place is negotiating with 

several other vehicle manufacturers. 

Better Place Denmark 

Better Place Denmark was created from an initial investment of DKK 770 million by partners DONG 

Energy, Better Place PLC and anonymous investors. DONG Energy and Better Place provide DKK 50 

million each. The financial investors are silent partners who have provided the remaining capital. 

In the partnership DONG Energy will provide technical and energy knowledge, while in turn being 

the preferred energy provider. Better Place PLC will provide the infrastructure software and 

hardware. 

5.1 Product 

Better Place will sell mobility to EVs. The core business is to buy large quantities of electricity and 

sell it as kilometers (through charging the batteries) to the consumer. The electricity will be 

provided by environmentally friendly energy through windmills and water turbines. The customers 
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will have to sign up to a Better Place subscription plan. Better Place will build an infrastructure to 

support the mobility.  

5.1.1 Subscription plans 

As stated the core business is to buy large quantities of electricity and sell it as kilometers (through 

charging the batteries) to the consumer. But that is a simplification, as Better Place will include a 

number of features tailored to the needs of the customer. All services will be charged through a 

single price per kilometer driven. 

Part of Better Place’s business plan is to own the battery and lease it to the customer. This is done 

to lower the initial price of the EV, which is more expensive than an ICE car before taxes. Another 

service is the usage of battery exchange at battery exchange stations. This will also be included in 

the subscription if the EV supports the technology. Furthermore Better Place plans to offer 

roadside assistance and added services to ease the subscribers’ use of an EV and its limitations. 

Battery Included 

Better Place wants to change the consumers’ perception of fuel consumption. Instead of buying 

liters or kWh, the consumer should think in paying per kilometer. Better Place compares their 

product with a mobile telephone subscription; the consumer pays per minute and a small initial 

fee the phone itself. Likewise, a consumer will pay per kilometer and not for the battery itself.  

The battery is a considerable expense and Better Place is offering to lease the battery through the 

payment per kilometer. The benefit to the consumer is no or low initial payment; stable payments 

per months or a part of a subscription and a guarantee for the battery as Better Place keeps 

ownership and service maintenance of the battery. 

Battery Exchange Stations 

The battery exchange stations are included in the contract, where the consumer can switch the 

battery. As the battery expected range is 160 km, Better Place will ensure an infrastructure of 

battery exchange stations where empty batteries are exchanged with fully charged batteries. Even 

though 80% of the daily trips are less than 50 kilometer per day, the consumers are very 

concerned of the usability of the cars at longer range.13 Consumers do not buy cars for 80%, but 

100% usage. The battery exchange station is Better Place’s way to accommodate this concern. 

Add-on Services 

A number of different add-on services can be included in the subscription plan, like roadside 

assistance, repair and maintenance of EV.  

Better Place has not presented any subscription or payment plans, so exact prices cannot be given. 

But the subscription plan should be tailored to the driving pattern of each subscriber and include 

flexibility like extra kilometers for certain months and differentiation between EVs which can 

exchange batteries and EVs which cannot.  
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5.1.2 Infrastructure 

The primary functions are the physical infrastructure, the software solution, and the control 

center. Secondary elements consist of support functions and added services to the EV subscriber.  

Physical infrastructure 

The physical infrastructure consists of charging spots and battery exchange stations. Charging 

spots can connect to EVs by an electric cord and will be located at the subscribers’ private address, 

in public parking lots, and by retailers and place of work. Battery exchange stations can exchange a 

depleted battery with a charged battery. Battery exchange stations will be located at strategic 

locations along highways and primary roads. Battery exchange stations will be used, when the EV 

subscriber needs to drive longer distances. The charging spots will be the primary way of 

recharging the battery and recharging will often happen during the night.  

Software solution 

The software consists of a server and a client part. The software is based on modified Telco 

systems. The server software is located at the control center and is the backbone of the software 

controlling the overall communication, charging patterns, power consumption, and billing 

information. The client software is located within the EV and consists of a communication unit, 

registration unit, and pattern recognition software. The client software will communicate the kWh 

consumption and EV location to the control center. Driving patterns are registered internally in the 

client software to optimize charging patterns. The client software will also communicate with a 

GPS to show the subscriber the nearest infrastructure point. The client software will ask the 

subscriber when the EV is expected to be used again, so the battery will be fully charged when 

needed.  

Control center 

The control center is the operation center of Better Place Denmark. The control center will 

monitor the EVs, their electricity consumption, subscription and billing details. The electricity 

company, DONG Energy, will continuously communicate the current excess electricity to the 

control center, which can then optimize the charging pattern for the EVs. The control center will 

communicate to the electricity company which EVs need to be charged, given the excess 

electricity. DONG Energy and Better Place control center will work together to minimize price of 

electricity and optimize electricity usages. 

Secondary elements  

Other support functions include maintenance, service and logistics for the infrastructure as well as 

added services like roadside assistance, repairs, and maintenance for the EVs.  

5.1.3 System scope 

Better Place’s system scope consists of a number of functions which must communicate in order 

for the business model to work. The flow of electricity and data is vital to the Better Place business 

model and is controlled through the primary functions and the electricity company. Centrally 
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located is the control center, which will communicate with the external partner, the electricity 

company, and thereby direct the electricity flow. 

Figure 

Source: Torben Holm, DONG Energy

A typical data and electricity flow would start with a subscriber’s EV being connecting to a charging 

spot. The control center confirms the identity of the EV. The c

information to the electricity company after which charging begins. The system notifies the 

subscriber when the car is fully charged and the cost is added to the subscriber’s bill. Added 

service will be used at the subscribers’ di

Better Place has announced that it will build an infrastructure of battery exchange stations 

every 30 km on the main highways and key traffic locations, as well as a network of charging spots. 

Jens Moberg, the CEO of Better Place Denmark, states that no more than 100 battery exchange 

stations are needed. The reason for building the battery exchange stations is to make sure that EV 

users can switch their batteries everywhere in Denmark and thereby exten

Additionally, 500,000 charging spots are projected. These should be located at private homes, 

work places, retailers, and public parking areas. According to Better Place, the charging spot itself 

Marked conditions of Electric vehicles entry on the Danish market

19 

located is the control center, which will communicate with the external partner, the electricity 

and thereby direct the electricity flow.  

Figure 2: Better Place’s system scope 

Source: Torben Holm, DONG Energy 

A typical data and electricity flow would start with a subscriber’s EV being connecting to a charging 

spot. The control center confirms the identity of the EV. The control center forward the 

information to the electricity company after which charging begins. The system notifies the 

subscriber when the car is fully charged and the cost is added to the subscriber’s bill. Added 

service will be used at the subscribers’ discretion or for roadside assistance.  

Better Place has announced that it will build an infrastructure of battery exchange stations 

every 30 km on the main highways and key traffic locations, as well as a network of charging spots. 

Better Place Denmark, states that no more than 100 battery exchange 

stations are needed. The reason for building the battery exchange stations is to make sure that EV 

users can switch their batteries everywhere in Denmark and thereby extend

Additionally, 500,000 charging spots are projected. These should be located at private homes, 

work places, retailers, and public parking areas. According to Better Place, the charging spot itself 
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is simply a connection. The intelligence software w

“handshake” will be made before the charging begins.

5.2 Segmentation 

The strategy for Better Place is to be the first EV mobility service provider in Denmark giving Better 

Place first mover advantages in the market. If the first mover strategy is successful, it will create 

large entry barriers for other providers and give B

standards in price and service level. Better Place’s partnership with DONG energy, will also create 

brand recognition from consumers and 

Better Place will start their entry on a few selected target segments. Better Place’s initial segment 

will be fleet customers in order to obtain a large customer base and to quickly spread the usage of 

EVs. Taxi companies, delivery services and government agencies are in this segment. T

leads to a larger number of cars per sale and generate cash to reimburse the investment in battery 

exchange stations. The first fleet customers will receive their cars in 2011. The second segment is 

the private car users and sales are expected 

5.2.1 Private car segment 

Sales to the private car market can be divided into three main categories; company sales, private 

leasing and private sales. They have 40%, 10% and 50% of the market shares respectively and 

should be targeted differently. 

Figure 

Each category can be fragmented into sub segments to assist in identifying attractive target niches 

and provides valuable information for marketing campaigns.

has at present not been revealed, but Sidney Goodman, the Vice President of Automotive 

Alliances for Better Place PLC, explains that the target market in the US will be commuters and 

family cars. Commuters are especially 
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is simply a connection. The intelligence software will be located in the EV and a digital 

“handshake” will be made before the charging begins. 

The strategy for Better Place is to be the first EV mobility service provider in Denmark giving Better 

Place first mover advantages in the market. If the first mover strategy is successful, it will create 

large entry barriers for other providers and give Better Place the ability to set the market 

standards in price and service level. Better Place’s partnership with DONG energy, will also create 

brand recognition from consumers and help validate Better Place’s business model. 

ntry on a few selected target segments. Better Place’s initial segment 

to obtain a large customer base and to quickly spread the usage of 

EVs. Taxi companies, delivery services and government agencies are in this segment. T

leads to a larger number of cars per sale and generate cash to reimburse the investment in battery 

exchange stations. The first fleet customers will receive their cars in 2011. The second segment is 

the private car users and sales are expected to begin in 2012.  

Sales to the private car market can be divided into three main categories; company sales, private 

leasing and private sales. They have 40%, 10% and 50% of the market shares respectively and 

Figure 3: Segmented private car market 

 
Source: Statistics Denmark 

Each category can be fragmented into sub segments to assist in identifying attractive target niches 

and provides valuable information for marketing campaigns. Segmentation of private consumers 

has at present not been revealed, but Sidney Goodman, the Vice President of Automotive 

Alliances for Better Place PLC, explains that the target market in the US will be commuters and 

family cars. Commuters are especially relevant due to the stable driving pattern.
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The strategy for Better Place is to be the first EV mobility service provider in Denmark giving Better 

Place first mover advantages in the market. If the first mover strategy is successful, it will create 

etter Place the ability to set the market 

standards in price and service level. Better Place’s partnership with DONG energy, will also create 

Better Place’s business model.  

ntry on a few selected target segments. Better Place’s initial segment 

to obtain a large customer base and to quickly spread the usage of 

EVs. Taxi companies, delivery services and government agencies are in this segment. This segment 

leads to a larger number of cars per sale and generate cash to reimburse the investment in battery 

exchange stations. The first fleet customers will receive their cars in 2011. The second segment is 

Sales to the private car market can be divided into three main categories; company sales, private 

leasing and private sales. They have 40%, 10% and 50% of the market shares respectively and 

 

Each category can be fragmented into sub segments to assist in identifying attractive target niches 

Segmentation of private consumers 

has at present not been revealed, but Sidney Goodman, the Vice President of Automotive 

Alliances for Better Place PLC, explains that the target market in the US will be commuters and 

relevant due to the stable driving pattern. 
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The secondary car is usually a small gasoline efficient car. The arguments are that company cars 

can improve a company’s green image, and leasing provides a stable payment plan. The commuter 

and secondary car are both cars where consumers can accept the limited range of EVs. 

5.3 Barriers 

The EV today has several barriers to success. Through a different approach, Shai Agassi has tried to 

remove the barriers using existing technology. These barriers consist of the cost of an EV, 

uncertainty in future battery technology, safety of batteries, range of EVs, and range anxiety.  

5.3.1 Cost of EV 

The cost of an EV, excluding the battery, should be lower than a comparable ICE car, due to a less 

complicated engine with no gearbox, clutch, grill and drive shaft. Further, EV maintenance is 

cheaper as the mentioned spare parts need yearly maintenance on an ICE. While EVs might 

become cheaper in the future, current R&D costs and lack of mass production, makes a current EV 

more expensive than the price of a comparable ICE car in Denmark. The first mass produced EV 

and ICE car will be the Renault Megane and Renault Kengoo. The EV model without a battery will 

cost the same before taxes as the ICE model.14 The cost of a battery is currently estimated at DKK 

50,000 excl. VAT which makes the EV comparably much more expensive. The consumers are 

discouraged by the high initial investment, but will benefit from the subsequent reduction in fuel 

costs. By separating the battery from the car, the initial cost will be the same as the ICE before 

registration tax. As the EV is exempted from registration tax the cost is much lower.  

5.3.2 Battery technology 

The battery and car manufacturers argue that the battery technology is going to change rapidly 

over the next couple of years. This may discourage consumers to buy an EV today given the 

development of the batteries. Better Place will continuously upgrade batteries to better 

performing battery technologies, which will then be available to the subscribers. The leasing 

period does not end as long as the subscriber needs a battery. When long range batteries are 

introduced in the market, the consumer will be able to lease these for a shorter period at a battery 

exchange station and achieve longer range for an additional cost.15 

5.3.3 Consumer concerns 

The consumers are target for EVs and their concerns must be addressed in order to successfully 

introduce the product. Better Place does not sell the EV or the battery, but provides the 

infrastructure, making Better Place’s offerings complementary products. Hence, Better Place’s 

infrastructure and success depends on the number of EVs sold. Consumers’ primary concerns are 

safety of batteries, range of EV and range anxiety. 

Safety of batteries 

The battery technology has been continuously developed driven by the need for cell phone and 

laptop batteries. The same technology can be transferred into car batteries, but must operate on a 

much larger scale. There are different lithium batteries with advantages and disadvantages. E.g. a 
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battery might be more safe, but also more prone to electricity loss. These differences are further 

described in section 7.2.1 battery composition. Consumers are very concerned about safety. An 

incident involving unsafe batteries could be devastating for the success of EVs. 

Range of EV 

The current battery technology leaves the EV with a limited range. A fully charged 24 kWh battery 

is expected to provide approximately 160 km. According to Renault, 98% of the Danish population 

drives on average 51 km per day. The last 2% drives more than 160 km per day.16 Hence, most of 

the needs can be covered by the batteries available. For those who need extended range on their 

EV, Better Place implements battery exchange stations. In less than one minute, the robot at the 

battery exchange station can remove the depleted battery located under the EV and replace it 

with a fully charged battery.  

Range anxiety 

The consumer’s major concern for limited range of EVs is the risk of running out of power. This 

concern is called range anxiety. As the power deplete faster than a regular tank of gas, the anxiety 

is stronger when using EVs. To overcome this barrier, Better Place will equip all EVs with intelligent 

GPS showing all nearby charging spots and battery exchange stations and calculate when and 

where the subscriber should switch the battery or recharge. The system will do this using the 

information given by the subscriber. E.g. it will tell the subscriber how much battery is left after 

one hour of charging (e.g. while the user is shopping). As the system can show the way to the final 

destination, it can calculate if there is enough power and decrease the risk of running out of 

power. 

5.4 Economy  

Better Place is keeping their business and roll out plan confidential, but has through a number of 

interviews revealed some of their key perceptions of the market, revenue and cost drivers. This 

section states the goals on the future growth predicted by Better Place. 

5.4.1 Market 

Better Place estimates 500,000 EVs in Denmark by 2020.17 It is not clear if this relates to EVs 

compatible with Better Place’s battery exchange stations or not. If the goal in 2020 is reached, EVs 

will represent 20-25% of the total car park in Denmark. This also implies selling 55,000 EVs per 

year from 2011 or 29.8% of the 184,318 new registered cars and vans weighing less than 3,500 kg 

in 2008.18 Comparably, the top selling car only sold 5313 corresponding to 3.5% of the new car 

sales in 2008.19 

5.4.2 Revenue 

Better Place’s revenue is based on subscriptions to their services. Better Place is expecting a large 

percentage of the 500,000 EVs, but has stated that breakeven can be achieved with 50,000 

subscriptions with battery exchange capabilities.20 Better Place is likely to start with three 
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different subscription plans; pay-as-you-go, limited miles and unlimited miles. All will be prepaid, 

which has a positive impact on Better Place’s cash flow.21 

5.4.3 Cost 

The revenue should generate enough cash for the installation of approximately 100 battery 

exchange stations and 100,000 public charging spots plus one per EV subscriber at home.22 The 

infrastructure should largely be in place by the middle of 2011, which means high initial costs.23 

The cost of the first battery exchange station in Japan was DKK 2.7 million, but due to the Danish 

salary level and weather conditions the battery exchange stations will cost DKK 3-4 million in 

Denmark, making the total investment in battery exchange stations of DKK 300-400 million. The 

cost per charging spot is DKK 2,500, making the 500.000 charging spots total price DKK 1,250 

million. The total infrastructure investment will have a cost of DKK 1.55-1.65 billion when fully 

deployed.24  

Batteries require large capital to be tied up over a longer period, as the batteries are leased to 

each customer, plus additional batteries stored in battery exchange stations. In the forecast it is 

assumed the batteries on lease can be financed with a bank loan, creating a better cash flow for 

Better Place. Shai Agassi has predicted a 5 year Moore curve for the price of a battery, as energy 

density improves and mass production decreases costs.25 

Figure 4: Battery cost, following a five year Moore Curve 

 
Source: Authors compilation from Better Place data  

In Figure 4, the cost of the battery shows that the price will be halved every five years, making the 

price in 2020 approximately DKK 11,500. 

Other costs are electricity, salaries, and sales and marketing costs. They also represent a large 

portion of the expenses, but costs have not been clarified by Better Place. Jens Moberg, CEO of 
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Better Place Denmark, is expecting to have a staff of 3-400 engineers, when the 500.000 EVs are 

reached.26 

5.4.4 Per customer economics 

If the predictions by Better Place are taken at face value the upfront fixed infrastructure cost per 

customer is 45,175 in 2011. The batteries per customer represent 90% of the total cost.  

Table 3: Better Place cost per customer in 2011 
Item Unit Sum Note 

Battery exchange station 1 per 2000  1,750    

Battery 1 per EV 38,500  5 year Moore curve 

Battery for exchange 1 per 20 EV 1,925  5 year Moore curve 

Charging spot home 1 per EV 2,500    

Charging spot away 1 per 5 EV 500    

Fixed cost per customer  45,175    

Source: Authors compilation 

Better Place cost per customer diminishes rapidly if the cost of battery follows a 5 year Moore 

curve. In 2020 the cost per customer will be DKK 16.825 or almost 1/3 of the cost of the first 

customers, as shown in the battery cost in Figure 4. 

5.4.5 Part summary  

The market forecast by Better Place will disrupt the current market space and the assumptions are 

very optimistic, as it requires the EV market to take almost 30% of the total new car sales market, 

for the Better Place estimations to be reached. Quick customer adaption is a key issue for Better 

Place as they have high initial costs and is expecting to breakeven with only 50.000 subscribers. 

This also assumes that all EVs are Better Place battery exchange compatible. 

Table 4: Better Place assumption on cost and market in 2020 
  Number Total cost 

EVs on the market  500,000    

EV breakeven 50,000    

Battery exchange stations 100     350,000,000 

Charging spots 500,000  1,250,000,000 

Electricity cost   ? 

Battery cost   5 year Moore curve 

Salary   ? 

Marketing   ? 

Source: Authors compilation from Better Place statements 

The number of charging spots may vary quite significant if the 500.000 EVs are not reached, as one 

charging spot is needed per subscriber’s house, plus the publicly available charging spots. As 

shown in Table 4, there are still unknown factors, which Better Place is keeping confidential. Some 

market drivers, such as battery performance and cost and the price of electricity, are outside 

Better Place’s control. These factors greatly influence the likelihood of success for Better Place, 

and will therefore be estimated and verified by other sources in the analysis. 
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6 Competitors 

There are a few direct and many indirect competitors in the market where Better Place is planning 

to operate. Due to Better Place’s first mover position in the electricity mobility service providing 

business, the borders of the business have not yet been defined and several potential competitors 

have not yet chosen their strategies. All current market players have been mapped in Table 5 

showing which areas they are active in. The direct competitors are those who likewise support the 

software and physical infrastructure or sell mobility as gasoline or electricity. Those who sell cars 

and batteries are complementary players or can strengthen direct competitors position. 

Table 5: Areas of competition 

 
Source: Authors compilation 

Better Place’s business model is based on the battery exchange technology, leasing of batteries, 

software controlling of the electricity flow and payment system. Through lobbyism and alliances 

Better Place is working for an infrastructure which supports their technology. The competition is 

within the different infrastructures such as super charge systems, battery exchange systems and 

oil companies. Electricity providers are also competitors, as they will try to increase turnover, by 

offering EV owners their electricity. Car manufacturers have a two-sided interest with Better Place, 

as car manufacturers need an infrastructure for their EVs, but they do not have to be compatible 

with Better Place. 

6.1 Car manufacturers 

The car manufacturers are important partners, as well as competitors. An EV mobility provider 

cannot survive without EVs and the success of EVs depends on the size of the infrastructure. 

Almost all car manufacturers are researching alternatives to the ICE car. The majority are focusing 
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on a plug-in hybrid or hybrids, with an electric engine and an ICE. A smaller percentage of the 

existing and some upcoming car manufacturers are producing pure EVs. The EV manufacturers 

receiving most media attention are Renault, Nissan, Build Your Dreams, Think, and Tesla Motors. 

The two latter have existing EVs on the market, while the three first are testing prototypes. Other 

car manufacturers are also competitors, as enhancements to the ICEs fuel economy will improve 

economy for consumers. In the EV market Renault-Nissan and Build Your Dreams are described, as 

they represent the two present technology types available: battery exchange and super charge 

technology. Furthermore Renault-Nissan is an alliance partner. 

6.1.1 Renault-Nissan Alliance 

Renault and Nissan are two car manufacturers with cross ownership. Renault owns 44.3% of the 

Nissan, while Nissan owns 15% of Renault.27 They created an alliance with shared R&D facilities, 

joint marketing and production. 

The alliance has committed to become the largest producer of EV and has partnership with Better 

Place. However, Renault-Nissan has planned a number of models with fixed batteries not 

supporting the battery exchange system providing customers the opportunity to deselect Better 

Place as mobility provider. Customers gain more options and Better Place may not be the 

preferred mobility provider. The reason for Renault-Nissan to provide several models is to 

diversify their products portfolio. On the international arena Renault-Nissan has created 

partnerships in countries where Better Place is not represented. Whether these partnerships are 

strategic moves against or together with Better Place are unknown and of minor importance in the 

Danish market. The partnerships will create a large market for Renault-Nissan which is needed to 

achieve mass production of EV models to become profitable. 

6.1.2 Build Your Dreams 

The Chinese manufacturer “Build Your Dreams” (BYD) was created in the 1995 and was focused on 

producing rechargeable batteries and is today the second largest producer of rechargeable 

batteries. In 2003 BYD acquired Shaanxi Qinchuan Auto Company Limited and established BYD 

Auto Company Limited. Using the knowledge and capacity in battery technology, BYD aims to 

launch several EVs in the market. BYD’s technology is based on the super charge technology 

serving the same purpose of range extension as battery exchange stations. Using high power super 

charge stations BYD expect that batteries can be 50% recharged in 10 minutes.28 BYD is not 

building the infrastructure but rely on others to do so (e.g. Coulomb Technologies Inc.). The 

batteries are included in the cost price of the car and are not for lease. 

6.2 Electricity providers 

There are several electricity companies with the intention of serving their own customers’ need 

for electricity. Ole Vestergaard, CEO in Natur-Energi A/S, warns that DONG Energy will get a 

monopoly if only they can provide electricity to Better Place’s infrastructure.29 Vestergaard 

emphasizes the importance of the consumer to be able to choose CO2 neutral electricity and 
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reminds that DONG Energy uses coal electricity. Natur-Energi A/S is just one of many smaller 

electricity providers which will compete for the sale of electricity for the EV market. 

6.2.1 Energinet.dk 

Energinet.dk is a government-held public company, which owns the overall national electricity- 

and natural gas distribution net and a natural gas stockpile. Energinet.dk controls the electricity 

and natural gas sufficiency and ensures a transparent market. They further have the responsibility 

to research, develop and demonstrate environmental friendly technologies for electricity 

production, which is why Energinet.dk posted DKK 33 million into the EDISON project.30 The 

reason for doing this is that it related to several points of Energinet.dk’s overall strategy: 

• secure the electricity supply 

• expand the existing infrastructure 

• create transparent market condition and ensure competition 

• secure coherent long term energy planning 

• support and demonstrate environmentally friendly energy production 

• calculate the total emission from energy production 

 

The transparent market condition and ensured competition is achieved by providing the electricity 

companies with the same access to the grid and prevent monopolistic partners through open 

standard which the EDISON project is researching. 

EDISON project 

The EDISON project is a DKK 49 million project in collaboration between Energinet.dk, DTU CET, 

IBM, Risø, Siemens, DONG Energy, Østkraft (Bornholm), Eurisco and Dansk Energi. The purpose of 

the project is to develop technological solutions which ensure that the electricity grid is capable of 

intelligently handling the additional consumption made by EVs. Findings from DTU show that 

simply charging at night will not save the consumer much due to fluctuations in wind power. This 

is further described under electricity companies in section 9.4.1. The intelligent communication 

with charging spots are necessary to achieve the actual financial benefit as the charging can be 

controlled centrally to follow fluctuations in supply.31 Secondly, the EDISON Project aims to find a 

solution on a payment system which ensures flexibility to the consumer. This is both in choices of 

electricity provider and accessibility to the electric grid. 

The EDISON project constitutes an opportunity to the extent that Better Place can affect the 

project towards their technology and ensure compatibility. EDISON will improve the conditions for 

implementing EVs in Denmark. However, EDISON works on a flexible payment system that 

strengthens the consumer to choose another provider. Several electricity companies (incl. DONG 

Energy) are amongst the project partners and it would be reasonable to believe that they would 

be interested in a solution not including Better Place as middleman. 
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6.2.2 DONG Energy 

DONG Energy is a leading energy provider in Northern Europe. Their business is based on 

procuring, producing, distributing, trading and selling energy and related products. In Denmark 

DONG Energy is largest power generator and produces more than 50% of the electricity. DONG 

Energy owns and operates the electricity grid in Northern Zealand and Copenhagen and supply 

electricity to 950,000 customers. DONG Energy is also market leader in offshore wind power 

generation.32 

Better Place and DONG Energy are cooperating in establishing an infrastructure of battery 

exchange stations and charging spots. DONG Energy produces and sells electricity and is the 

preferred supplier of wind electricity to the Better Place infrastructure. As an alliance partner 

DONG Energy does not constitute a direct competitor. However, depending on the result from the 

EDISON project, DONG Energy may also serve customers that do not use Better Place’s solution. 

Depending on the price structure and competition in the market, DONG Energy may be competing 

on prices directly to customers. 

6.3 Infrastructure providers 

Infrastructure providers can be physical or software solutions targeting the EV market. The 

electricity companies own and operate part of the infrastructure through their cables. The 

electricity companies are described further in section 9.4.1. A number of providers are arriving in 

the market, but the three mentioned below all has proven technologies and some are already 

operational. These are also perceived the biggest competitors for controlling the electricity flow 

and building a physical infrastructure.  

6.3.1 GridPoint 

GridPoint recently acquired V2Green which developed a software solution to control load 

balancing of electricity in EVs. GridPoint is a clean tech company with a smart-grid platform that 

controls load, stores energy and produces power by intelligent communication with customers’ 

utilities. The acquisition of V2Green strengthens GridPoint’s overall market strategy and V2Green 

improved their solution by using GridPoint’s Demand Response Programs.33 V2Green is strong in 

vehicle to grid handling. The system consists of an integrated client-server solution that ensures 

two-way communication between the grid and EVs:34 

• The V2GREEN Server: Communicates with EVs, deliver real-time control over charging behavior and 

provides information for management and consumers 

• The V2Green Connectivity Module (VCM): In-vehicle client receiving and transmitting information 

of performance data back to center through secure channels 

The V2Green system can also be extended into charging infrastructure solutions enabling the 

charging spots to be responsive to the needs of the grid. An example of this is the partnership with 

Coulomb Technologies Inc. (Coulomb Technologies). However, the V2Green main focus is on grid-

aware vehicles which enable the battery pack to intelligently interact with the grid. 
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6.3.2 Coulomb Technologies Inc. 

Coulomb Technologies was founded in 2007 by six experienced entrepreneurs and executives 

from Cisco Systems, Lucent Technologies, 3Com Networks, Echelon Corporation, and Tesla 

Motors. Using their cumulated experience in the business, Coulomb Technologies has introduced a 

charging system consisting of intelligent charging spots. Individual investors can buy and install the 

charging spots and gain revenue from the sale of electricity, while Coulomb Technologies is the 

system operator. Customers purchase a subscription to access to the infrastructure.35 Coulomb 

Technologies have specialized in building charging spots and are already located in a couple of US 

cities.36 The charging spots are part of a wireless communication system which allows customers 

to locate available charging spots using Google maps.37 Coulomb Technologies has a partnership 

with GridPoint involving development of an open application programming interface (API) and 

interoperability testing and joint marketing.38 Coulomb Technologies defines smart charging as 

grid stress supported software, which enables central deactivation of charging spots.39 Coulomb 

Technologies is a direct competition to Better Place’s software solution and charging spot 

infrastructure. They do not include battery exchange stations but will support the super charge 

technology. Coulomb Technologies raised $3.75 million in funds40 in January 2009, making it 

comparably smaller to Better Place which raised $200 million dollars in 2007. In a press release on 

March 23rd, 2009 Coulomb Technologies announced its European headquarters in Germany 

represented by 365 Energy Group.41 In Scandinavia, CleanCharge is the distributor for Coulomb 

Technologies.42 Furthermore, the technology is being tested in Copenhagen by Cleantech Motors 

ApS through a government funded project.43 

6.3.3 ECOtality 

ECOtality is developing and testing several solutions to provide clean electricity transportation and 

storage technologies. They are the largest full service provider of EV infrastructure in the USA, and 

have partnered with a number of car manufacturers, including Nissan, to promote distributing 

their super charge technology. ECOtality has developed an implementation strategy and provides 

the complete solution from initial roadmap to implementation, execution, and operation 

management. ECOtality further manufactures and sells solar energy, fuel-, and hydrogen cell 

products. ECOtality offers a complete EV infrastructure solution like Better Place, but has currently 

no operations in Europe. 

6.3.4 Oil companies 

The oil companies are competitors as they provide the mobility for the transportation sector 

through their outlet of gasoline and service stations. The three biggest players in the Danish 

market, Shell, Statoil, and OK have 60.7% of the total market. Including Q8 and YX Energi the 

market share is 86.7%. These companies are constantly fighting over market shares and the price 

of gasoline is adjusted several times a day. Furthermore Shell and Statoil are researching hydrogen 

and are promoting this as the preferred fuel. They possess the expertise in production, distribution 

and sale of flammable liquids via their network of service stations. The EV will jeopardize the oil 

companies’ core business, as customers will move their fuel demand from oil to electricity. 
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6.4 Part summary 

Better Place engages in a new market defined by intersecting industries and multiple competitors. 

As shown in Table 5, Better Place have competitors interested in providing the software, 

infrastructure, batteries and electricity for consumers. The car manufacturers constitute indirect 

competition due their ability to produce EVs not compatible with Better Place and support the 

super charge technology, such as BYD. The electricity companies in the EDISON project are trying 

to provide open standards and contract directly with consumers. These are supported by the 

independent providers of infrastructure such as Coulomb Technologies, GridPoint and ECOtality. 

None of these infrastructure competitors have relevant presence in Denmark and the competition 

is thus on the technology front, and from gasoline and electricity providers. 
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7 Technology 

Technological research and development delivers products and solutions to the market at a 

continuously faster pace. Existing markets are disrupted and new markets are created due the 

introduction of new technology. The developing countries and new giant markets, such as India 

and China, are now developing their own technologies after years of copying western companies. 

Recently, Chinese companies like Lenovo and BYD have moved from large scale manufacturing to 

include R&D as part of their competencies. BYD has gone from a leading battery producer for 

mobile devices to include car and car battery production – vertical supply chain integration. This 

section will look at the fundamental differences between the alternative fuel cell technologies and 

the ICE, battery research, and standards. 

7.1 Internal Combustion Engine alternatives 

Climate changes, CO2 emissions and high oil prices have sparked interest in finding a replacement 

and competitor to the ICE car. Transportation and the energy sectors are the biggest contributors 

of CO2 emissions and have increased emissions over the last couple of years.44 Another contributor 

is the expanding car park. It is estimated that the global car park will double to 2 billion cars in 

2030 resulting in exploding CO2 emission with the current ICE standard.45 

All of the above have increased the interest in alternatives to the ICE cars. Recent technologies 

introduced in the car segment are EV, Hydrogen, Air pressure, Natural Gas, Hybrid, and 

combinations of these. All these have different advantages and disadvantages and currently no 

standard is dominating. The Plug-in Hybrid and EV are receiving the most media attention, and the 

car manufacturers are focusing on producing prototypes. A comparison of technologies can be 

found in Table 6. 

Table 6: Technology comparison 
Technology 

 

Factors 

ICE Hydrogen Air pressure Dual gas/air Hybrid Plug-in 

Hybrid and 

Dual EV 

EV 

Efficiency to wheel 14-30% 20-25% 60-80% 50-60% 25-40% 60-75% 75-90% 

CO2 footprint High Medium Low Medium Medium Medium Low 

Range limitation Low Low High Low Low Low High 

Engine complexity High High Medium Medium High High Low 

Infrastructure cost None High Medium Medium None Low Low 

Initial cost Low ? Low Low Medium Medium High 

Registration taxes High ? ? High High High None 

Operating cost High High Low Medium High Medium Low 

Time to refuel/recharge Low Low Low Low Low Medium High 

Source: Authors’ compilation based on data from Dansk Elbil Komite 

The overall efficiency and differences in the technology is listed in the table. The efficiency to 

wheel varies greatly between the technologies, with the incumbent technology as the most 

inefficient. The best performing is the EVs with efficiency to wheel above 75%. Other advantages 

are low engine complexity, minimal or no CO2 emissions and low operating cost, implying low 
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expected maintenance cost. The engine consists of only six moving part per motor, compared to 

140 moving parts in ICE cars.46 The EVs have low cost of refueling and operating, but with a slow 

refueling process. 

Other contenders are the hydrogen fuel cell, which primary strength is it uses only air and the 

Hydrogen molecule (H2) to produce energy. Hydrogen is the most abundant resource on earth, but 

H2 does not occur naturally and must be extracted from e.g. water. Hydrogen’s efficiency to wheel 

is higher than the ICE, but low compared to battery powered EV. 

Air pressure and gases can replace the ICE and exhibit better performance features than the ICE 

car. However, only a few manufacturers are researching these technologies.  

The hybrid and plug-in hybrid have two drive trains and include both an ICE and electric motor. 

These will not be individually analyzed but factored in as competing technologies. They could 

however prove to be the stepping stone for the transition to EVs. 

7.1.1 EV versus ICE car 

EVs’ largest advantage compared to the ICE is the engine efficiency which is 3-4 times higher and 

that it does not pollute in the local environment.47 The downsides are the high initial cost, lack of 

mass produced models and battery expense. In Table 7 the difference between the two types are 

pointed out. Further shows details between the most likely combatants in the car industry over 

the next couple of years.  

Table 7: ICE versus EV 
 ICE EV 

Energy efficiency 14-30% 75-90% 

Gearshift Yes No 

Noise High Low 

Brake energy Lost Reuse 

Construction Complex Simple 

CO2 footprint High Low 

Maintenance High Low 

Operating costs High Low 

Initial cost Low High 

Registration taxes High None 

Source: Authors using data from Dansk Elbil komite 

The EV has a technologically simple construction with higher efficiency output, but with high initial 

costs. The price of the EV is kept down due to exemption of registration tax. Today ICE is still the 

dominant standard with low initial cost and a widespread infrastructure, but EVs have made 

significant technological advancement in battery capacity and energy density.  

7.1.2 Part summary 

The ICE car will be outperformed by the new technologies, but whether this is air pressured, 

hybrids or electric vehicles, is unknown. The technological superiority will eventually outperform 
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ICE cars. The hype is currently focused on the EVs and hybrids. Several companies are investing 

billions of dollars in battery research and infrastructure projects. Better Place has made the EVs 

more attractive by removing initial price and range limitations. 

7.2 Battery 

The battery is a key component of an EV. One of the success factors of the EV will be the battery’s 

capacity in terms of energy density (capacity of battery), time to recharge, lifecycle of battery, cost 

and access to raw materials. While most of these topics can be improved through research or 

lowered through mass production, the access to raw materials depends on the geopolitical 

stability. This section will describe the different topics. 

7.2.1 Composition  

Companies are researching different materials and combinations of materials to improve energy 

density, lifecycle and recharging speed of the battery. There are many actors in the market and 

there is currently no standard. While there is currently no dominant standard, the batteries in 

most EVs today are based on lithium combined with another material. The types are Lithium-

Nickel-Cobalt-Aluminum, Lithium-Manganese-Spinel, Lithium-Titanate, Lithium-polymer, Lithium-

Ferro, and Lithium-Iron-Phosphate batteries. The energy density of 100-170 Wh/Kg is higher than 

the older the nickel-metal-hydride (NiMH) type, which is common in hybrids.  

Figure 5: Comparable Energy density  
Chemistry Wh/Kg Positives Negatives Makers Applications 

Lithium Ferro Phosphate 100 Safety 

Range of charge 

Cost 

Life expectancy 

Lithium Tech.  

Thudersky 

Hybrid 

Lithium Iron Phosphate  140 Safety 

Life expectancy 

Range of charge 

Low temp performance A123 

BYD 

EV / Hybrid 

Lithium Nickel Cobal Aluminum  170 Most proven 

High energy density 

High Power 

Safety 

Cost (Cobalt/nickel) 

Life expectancy 

Range of charge 

JCI/Saft 

PEVE 

Hybrid 

Lithium Manganese Spinel  150 Cost Life expectancy 

Safety 

Low temp performance 

LG Chemical 

Electrovaya 

NEC 

EV / Hybrid 

 

Lithium Polymer 180 Discharge time 

High energy density 

 

Safety 

Cost 

Life expectancy 

Toshiba EV / Hybrid 

Lithium Titanate  150 Safety 

Life expectancy 

Discharge time 

Range of charge 

Cost 

Energy density 

EnerDel 

Toshiba 

AltairNano 

Hybrid 

Source: Deutsche Bank Company report: Advanced Automotive Batteries 

The different composites have advantages and disadvantages, which does not make one type ideal 

compared to another for transportation use: Energy density, charging time, temperature, range, 

safety and cost are the main issues to be solved. 50+ companies are trying to solve or improve 

these issues.48  
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7.2.2 Lifecycle 

The lifecycle of the battery is currently 2,000 to 10,000 recharging cycles (6-10 years) depending 

on the materials. Better Place expects their batteries will hold 90% of the original capacity until 

the year 6, and in year 10, the battery will be able to hold 75-80% of the original capacity.49 The 

lifecycle should be improved over the next couple of years, but other requirements could spin off 

new types of battery composites for the EV. Better Place’s choice of battery will to a large extend 

depend on which alliances are created in the coming years. Renault and Nissan are working with 

NEC to develop the Lithium Manganese Spinel batteries for their cars. This type of battery is cost 

efficient, but questions about safety, durability and low temperature performance have not yet 

been clarified. Since the battery will be used in Denmark, low temperature performance can 

become a problem for Better Place. Complementary products like Battery Management systems 

could maximize lifecycle while insuring safety and minimize cost of batteries.50 According to the 

Danish government the expected lifecycle of a car is 13 years or 250,000 km.  

7.2.3 Cost 

The price of a battery today is DKK 50.000-60.000 from the factory. In a report by the Danish 

Parliament in 2008 the price was estimated to be DKK 60.000.51 The Nokia battery expert and 

chairman of Dansk Elbil Komite, Per Jørgensen Møller, quoted a price just under DKK 50.000. He is 

expecting the price to drop to DKK 25.000 in a couple of years.52 

Figure 6: Lithium Ion Battery Cell price 

 
Source: Institute of Information Technology, Japan, September 2007 

 

Looking at the price of a single Lithium-Ion battery cell (18650 Li-Ion Battery Cell used in Tesla 

roadster and laptops), the cost during the last 12 years has decreased to ¼ – from $10 in January 

1995 to $2.5 in January 2007, while doubling the energy density. The price has gone down and the 

expected mass production of batteries for EVs will further lower prices. 
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7.2.4 Part summary 

The battery will be the key component of the EV, and there is extensive research in this field. 

Battery capacity and lifecycle is improving. The Lithium Ion battery energy density has doubled 

over the last 10 years and will continue to improve, while prices will go down, mostly due to mass 

production. The different battery composites are being used in a number of applications and 

presently there is no clear composite advantage for the Danish market and weather conditions. 

7.3 Standard 

The standards for the battery type and size, voltage required, and type of plugs needs to be 

coordinated on an international level to insure flexibility for the consumers. Currently no defined 

standard in these areas has been agreed upon by EU and there exist a number of challenges. 

Plug standardization 

A plug standard is being investigated by EU to ensure a common standard can be introduced. 

Better Place already has a standard, and the major car manufacturers in Europe have introduced 

another type, complicating the EU process. The US government has introduced a 3rd type of plug, 

making standardization issues more difficult. 

Software solution 

A software system to control EVs charging patterns will be required to prevent overloading the 

electricity grid. Charging many EVs at normal peak hours would have consequences on the stability 

of the electricity grid. The software solutions and locations can differ and impacts the efficiency. 

The intelligent software can be installed in the infrastructure or in the EV as an integrated solution. 

Different companies are working on solutions, which have different advantages and 

disadvantages: An in-car system will lower the overall infrastructure cost, as all electronic and 

software will not be installed in each charging spots. On the downside it restrains the customer to 

one particular provider. If the charging spot contains all electronic and software, the infrastructure 

will be more costly, but customers will have supplier flexibility and an open standard can emerge. 

If the charging spot contains the software it will be easier for the electricity provider to isolate and 

control a particular charging spot, as they will be able to communicate directly without going 

through the EVs’ communication system, as the Better Place solution requires. 

V2G, payment and metering solutions are other standardization issues many parties are working 

on. Working on integration of the electricity grid with a moveable and exchangeable battery 

storage capacity could provide possibilities for EVs to support stability in the grid. 

Battery standardization 

A common standard in batteries is unlikely, unless it is instituted by a government agency. The 

technological advancements being made and the alliances the different partners have entered and 

invested in will spin research in different directions. Composite type, physical size and energy 

density will vary between manufacturers and the markets targeted by the manufacturers. Multiple 
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battery types will enter the market, depending on the car manufacturers’ alliances with battery 

manufacturers, geographical location and government interventions. 

Charging standard 

There exist two ways to extend the range of an EV without having to stop and charge for an 

extended period: Battery exchange or super charging the battery. Better Place’s business model 

focus on using battery exchange stations, while many other companies are researching super 

charging methods (GridPoint, Coulomb Technologies, and ECOtality). In March 2009 

Massachusetts Institute of Technology (MIT) researchers published findings of new way to charge 

and discharge the Lithium-Iron-Phosphate batteries 18-36 times faster. This technology could 

improve the battery performance, size and weight.53 Super charging is a serious contender to the 

battery exchange stations, but requires substantial expansion in the electricity grid. The super 

charge technology will increase the peaks in the electricity grid and require a higher excess 

capacity to secure supply. Until the mass produced EVs enter the market, the development in 

batteries continues rapidly and the standard which the car manufacturers will support is still 

uncertain. 

7.4 Part Summery 

The current EV technology is evolving rapidly due to the increasing level of R&D. Many new car 

manufacturers are moving technology development from large incumbent manufacturers to 

startup companies. Companies from India and China are in the forefront of battery research and 

are beginning to mass produce EVs and plug-in hybrids. The cost of battery cells are going down, 

while energy density is rising. The EVs energy efficiency and infrastructure will level the playing 

field of the future transportation and in the process potentially destroy the old car manufacturers. 

However, there are still unknowns with regards to standards. Better Place has already developed 

and implemented their standard, while the EDISON project has only recently started researching a 

smart grid solution for Denmark. Other contesters around the world are starting to emerge, which 

could easily impact the standard on the Danish market. Other competing technologies are also 

creating some attention, but currently the EV is the most attractive alternative for the ICE. 
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8 Resources  

The economic growth through the industrial age was driven by the use of resources in production 

and transportation. The increased consumption led to the dependency on resources nations have 

today. Oil and its by-products are the fuel of choice for transportation. The current development 

in battery technology can potentially shift the dependency from oil to electricity. The limitation of 

oil reserves affects the oil price, which again triggers research into alternatives. However, batteries 

depend on another resource, lithium, which likewise is a limited resource. This section will look 

into the quantities and price sensitivities of these resources. 

8.1 Oil  

Access to oil has been a key driver for economic growth. The growth has spiraled into more 

demand for oil, which is why many countries find themselves dependent on steady and stable 

inflows of oil. The estimated global demand for oil in 2009 is 83.4 million barrels a day, which is a 

decrease in demand compared to the last 3 years, but an increase of 20 million barrels a day 

compared to 1987.54 Countries are using billions of dollars a year to import oil. In 2008 the price 

surged to $144 per barrel of oil, making governments around the world realize that action was 

necessary to decrease demand for oil. Due to the financial crisis the price of oil went down to 

$54.5 per barrel as of May 6th, 2009.55 

Figure 7: Development in oil price 1991-2009 

  
Source: Danish Energy Agency, March 24, 2009 

 

The Figure 7 shows stable oil price until 1999 when an upward going trend started until the middle 

of 2008. This was an effect of the Organization of the Petroleum Exporting Countries (OPEC) 

countries giving up their price band of $20-$28 per barrel in 2000 and cut production by 4.2 

million barrels due to low oil reserves. Furthermore, the demands of the Asian growth economies 
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further increased the price. Last year the world economy started to show signs of recession 

leading to decrease in demand, and a decrease in the oil price. Figure 8 pictures the real price of a 

barrel of crude oil (adjusted for inflation, Index 2006). 

Figure 8: Crude oil prices 1869-2007 (index 2006) 

 
Source: WTRG Economics 

 

Historically, the real price of oil has been very stable, with an average price of $16.71. The last 40 

years the price of oil has become increasingly volatile. War, USSR breakdown, OPEC, new oil fields 

and increasing demand have caused the volatility to increase, thereby creating peaks in prices, like 

in 1971, 1981 and in 2008. This pattern with surges in prices over a short period is likely to 

increase in the future until demand for oil falls. 

The Danish price structure of gasoline 

Gasoline is a byproduct of oil and is used as the primary fuel for transportation. The price of 

gasoline is further increased in Denmark due to taxation. The Danish tax authorities add DKK 4.03 

plus 25% VAT on cost price. E.g. with a gasoline price of DKK 10 per liter, DKK 6.03 or almost 2/3 of 

the price is tax revenue, while the actual cost of gasoline is DKK 2.97 The profit for the gasoline 

companies are DKK 1 per liter.56  

Table 8: Price structure of gasoline 
 DKK/liter 

Gasoline price 10,00  

VAT  (2,00)  

Taxes  (4,03)  

Cost price (2,97)  

Revenue gas station 1,00  
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Source: Energi- og Olieorganisationerne 

During the last 10 years the price of gasoline (Unleaded 95) has not been below DKK 7.43 and the 

highest price was nearly DKK 12 per liter in the middle of June 2008. As of June 2009, the price is 

around DKK 9.50 per liter.57 

8.2 Lithium 

Lithium is an alkali metal and 2/3 of the world reserves are located in the Andes Mountains in 

South America. Lithium is used in a variety of industries and products. 25% of the yearly Lithium 

output is used in batteries and this percentage has increased significantly in recent years, as 

lithium-Ion batteries are the preferred rechargeable battery in portable electronics.58 The 

consumption of lithium is likely to increase as EVs are being introduced to the market. 

Table 9: Lithium resource 
 Mine production 

        2007            2008 

Reserve Reserve base  

United States - - 38.000 410.000 

Argentina 3.000 3.200 NA NA 

Australia 6.910 6.900 170.000 220.000 

Bolivia - - - 5.400.000 

Brazil 180 180 190.000 910.000 

Canada 707 710 180.000 360.000 

Chile 11.100 12.000 3.000.000 3.000.000 

China 3.010 3.500 540.000 1.100.000 

Portugal 570 570 NA NA 

Zimbabwe 300 300 23.000 27.000 

World Total (rounded) 25.800 27.400 4.100.000 11.000.000 

Source: U.S. Geological Survey, Mineral Commodity Summaries, January 2009 

According to U.S. Geological Survey, Bolivia has the largest deposit of lithium with 5.4 million 

metric tons equal to 1/3 of the world’s total reserve. The second largest deposit is in Chile, which 

currently have largest mining production. China has the third largest reserve and is the biggest 

consumer of lithium for the production of batteries. The independent geologist Keith Evans has 

evaluated lithium resources for the last 30 years for Lithium Corporation and Amax Exploration.59 

Keith Evans estimates a higher reserve and reserve base of 30 million metric tons, which is equal 

to 1775 years of supply at the current rate of demand (approximately 16,000 tpa).60 A 15 million 

metric tons difference between the two estimates makes it hard to conclude whether lithium is a 

scare resource and thereby conclude if EV battery prices will be affected by a potential surge in 

the lithium price. However, currently only 3% of the production cost in a battery relates to 

lithium.61 

As Bolivia has nationalized key industries, the Bolivian government is in a position to create 

uncertainties about the lithium supply. If Bolivia tries to increase the price of lithium through 

shortage in supply the price of lithium batteries will rise. A shift from oil to a battery powered 

transportation system will move dependency from oil to lithium. 
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8.3 Part summary 

Oil has been a key driver for economic growth and will continue to be the main fuel source for 

many years. OPEC influence has caused the crude oil prices to be kept reasonable stable over the 

years. New oil fields and increasing demand for oil have caused an increased volatility leading to 

peaks in oil prices, with the highest in 2008. The price fluctuations will continue in the future. Oil is 

a large contributor to the Danish government’s revenue and still a driver for growth 

Lithium is currently not a scarce resource and it can easily be extracted from Andes Mountains. 

The increasing demand for lithium will provide leverage for countries with this resource. 

Nevertheless, the price sensitivity of lithium used in battery production is relatively low as the cost 

of lithium currently only contributes to 3% of the total cost. 
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9 Market analysis 

The market analysis consists of the STEER analysis, Porters five forces, SWOT, and value network 

respectively. The section will try to answer the first research question: What are the market 

conditions for the EVs when entering the mobility market? A summary linking the findings 

together will end the section including identification and categorization of areas which affect the 

scenario analysis. 

9.1 STEER Analysis 

The STEER analysis is used to give a macroeconomic overview of a specific geographical area – in 

this case Denmark. The importance of environmental factors has lead to focusing on greener 

business and give reason for using an updated version of the original PEST framework. The STEER 

analysis provides an overview of key factors in the market: Socio-cultural, Technological, 

Economic, Ecological, and Regulatory. These factors are used in a combination with external 

micro-environmental factors to identify opportunities and threats. 

9.1.1 Socio-cultural factors 

The socio-cultural factors analyzes the Danish population and demographics to identify any 

tendencies making Denmark interesting with regards to adopting EVs and changing habits toward 

a new technology and standard.  

The Danish population has a “green” consciousness and as a result the politicians have 

implemented strict rules on environment protection and ambitious goals for reducing greenhouse 

gasses. But Danes are also price conscious. Simultaneously, the Danes are used to a high tax level 

on new cars and gasoline, and pay semi-yearly green tax on motor vehicles and the gasoline price 

is among highest in Europe. Overall the Danish culture is focused and aware of environmental 

impact, but Danes will not pay too high a premium to be environmentally correct. In this regard, 

the demographic of the population becomes important, as some consumers are willing to pay a 

premium to be environmentally correct. 

According to Danish Statistics the Danish population was 5.48 million in 2008, which is estimated 

to increase to 5.66 million people by 2020. While an increase of 3.4% will not change much, the 

demographics will change towards larger elder generations. 
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Figure 9: Population split into sex and age, 2009 

 
Source: Danish Statistics 

In Figure 9, the split between age and sex is shown. The age group 40-65 year old is the largest 

group and is today referred to as the “grey gold”, because they have money and are more willing 

to spend them. Furthermore, they will influence the political and environmental scene during the 

next many years, and politicians will listen to this segment. The “gray gold” segment is not known 

for rapid changes and adaptation of new technology.  

The use of alternatives to cars is large, compared to other countries like England, Sweden, or USA. 

Denmark is known for great use of bicycles, extensive bike infrastructure, efficient but expensive 

public transportation and expensive cars. The first car is seldom bought with the driver’s first 

license, due to high initial- and high running costs. Furthermore, the practicality of having a car in 

the larger cities is low due to congestion, limited parking and high parking cost all of which 

minimizes the benefits of ownership. Recent and future changes in the price of gasoline will cause 

car owners to look for more economical cars with decreased usage of gasoline.  

The driving habits in Denmark show that 80% does not use the car more than 100 km per day. A 

study from DTU Transport conducted on 11,754 respondents showed that if an EV had a limited 

range of 200 km, then only 7.1% would have to charge the battery during the day. If the EV had 

only a range of 80 km then 26.2% would have to charge the battery. This implies that the current 

standard of batteries, which provides 150+ km per charge, should be able to cover most 

consumers’ everyday needs. The EVs limited range will cause a large percentage of the population 

to deselect the current EV as an acceptable choice compared to the ICE.  The inconvenience of 

stopping multiple times to refill or super charge will minimize the acceptance of EVs. A large 

battery capacity would generally help the acceptance of the EV. Another study has showed that it 
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is necessary for EV owners to have a subscription for shared car agreement in order to have the 

same benefit than an ICE car owner.62 

9.1.2 Technological factors 

The technology for the EV is developing rapidly. Better Place argues that the technology is already 

mature, but lacks the regulative framework and infrastructure. The standards for car plugs are not 

defined, smart grid is not in place and the current capacity of the electric grid might not be able to 

handle the required additional demand. 

The different types of plugs supporting different solutions in the market could become a barrier 

for consumers. The car manufacturers Volkswagen, BMW, Toyota, General Motors, Ford, 

Mitsubishi and Fiat, made an agreement on April 19th, 2009 with the energy companies Eon, 

Vattenfall, EDF, Npower, Endesa and Enel to use a 400V EV standardized plug to counter this 

barrier.63 Thereby, the industry tried to outrun the EU in deciding on a standard. However, not all 

car manufacturers like Daimler, Hyundai, Mazda and Renault have signed the agreement. Better 

Place and the partner Renault is still waiting for an EU standard. Other charging spot providers are 

emerging around the world and their commitment to a plug type could be different. In order for 

the EV to become a success the consumer should easily be able to use all charging spots, 

otherwise the inconvenience of finding the right charging plug might exceed the benefit of lower 

cost of refueling.  

The implementation of smart grids will be a challenge to the EVs success. If every EV starts 

charging their batteries at 5 PM, the electric grid will not be able to handle the demand with the 

current capacity. Energinet.dk has initiated the EDISON project, which is looking at how to 

implement and control the charging pattern of EVs and how to even out the peak in electricity 

demand around 5-7 PM every day. Better Place is also developing software to support this. The 

type of plug being used also affects the accessibility to the grid. If the standard plug is going to be 

400V plug, then a super charge solution could be used many places, potentially making battery 

exchange stations obsolete. Energinet.dk prefers a solution which minimizes the maximum 

demand load, and where EVs can be charged at night, when windmills are producing excess 

electricity. The super charge will create peaks in the electricity grid resulting in the grid running 

with higher excess margins to provide the necessary capacity. The battery exchange stations and 

super charge stations require high voltage cables to support the higher voltage needed. The 

battery exchange stations have the capacity to charge the batteries throughout longer periods 

while the batteries are in storage. This makes the battery exchange technology a more suitable 

solution for improving efficiency in the electricity grid, but incurs higher cost of infrastructure, 

which, in the end, the consumers will have to pay for.  

The challenge in building the infrastructure for the future EV is not a technological problem in 

terms of the physical infrastructure, but in terms of the communication between the different 

stakeholders and users, which needs to be governed by standards. A standardized plug is a part of 
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the solution, but the real challenges are the smart grid solutions and control of capacity 

production on a macroeconomic level. Energinet.dk has a responsibility to secure the electricity 

supply in Denmark and thereby a great interest in creating a long term solution.  

9.1.3 Economic factors 

The financial crisis affects the business opportunities within the EV industry as it influences 

economic factors such as the economic growth, interest rate and inflation rate. Furthermore, the 

fluctuation in vital factors, such as GDP, unemployment rate, consumer confidence, interest rate, 

inflation and exchange rate impacts the success of the EV. The financial crisis, caused by the 

American credit and house loan markets, changed several of these parameters. The house prices 

decreased and there were no longer coverage for the payments due on loans. As credit 

organizations has practiced little or no control with the lenders credit worthiness many lenders 

could no longer pay their installments and were forced into foreclosure. This let the American 

economy into a recession affecting the world markets, including Denmark, due to 

interdependencies. The recession has caused the Danish Gross Domestic Product (GDP) to 

decrease by 2 percent over the last two quarters.64 The GDP is an indicator for productivity 

reflecting the total value of goods and services produced. 

Government intervention 

The government has initiated two financial stability packages within the last 12 months, referred 

to as the Bank packages I and II. The first package was aimed at stabilizing bank liquidity by 

providing state guarantee for bank deposits to prevent bank runs. The second package created a 

fund of which the banks could lend at rates from 9%-12%, to ensure their access to capital. The 

third initiative by the government was the welfare package, Forårspakken 2.0, which included tax 

reductions on personal income, release of pension savings and a pool of money for house repairs, 

all of which should stimulate consumption positively. The results have yet to come and recession is 

still increasing unemployment creating reluctance to consume and distrust in the market.65 

Inflation 

The Danish inflation has on average been 2 percent in the last decade. The inflation has followed 

the world economy in the financial crisis and made a drop from 3.4% in August 2008 to 1.8% in 

January 2009 aligning EU’s and Denmark’s inflation rates. In the same period the US experienced a 

drop from 5 to 0.5 percent.66 The Danish inflation has been fueled by high salaries, strong unions 

and high consumption. As these parameters have changed, the inflation has decreased and a 

deflation is possible.67 The Danish government and governments around the world have launched 

growth packages in order to raise inflation levels. Risk of deflation has created consumer 

hesitation which further enhances the risk. The decrease in demand on new and used cars has 

already affected the price levels. Specially used cars have decreased in price.68 Purchases of new 

cars is related to the ability of selling the used one, the decreasing demand and prices has a 

negative effect on car sales as explained under consumer confidence indicator. 
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Unemployment rate 

The unemployment rate has been decreasing since 2004 from 6.1% down to a record low of 1.7% 

by mid 2008. Since then unemployment rate has increased to 3.3% in May 2009.69 The low 

unemployment level in 2008 supported a higher consumption and companies had to downsize 

their growth estimates due to lack of employees.70 The employees’ bargaining power increased 

leading to higher salary levels. The current change in unemployment levels can be seen as a 

healthy correction of the demand of employees, but will naturally have a decreasing effect on 

consumption. The critical issue is whether the unemployment level will continue to rise. 

Decreasing consumption has a negative effect on demand on cars making the financial crisis 

relevant for the success of the EVs. 

Consumer Confidence Indicator 

The Consumer Confidence Indicator (CCI) has gone from +11.8 in January 2007 down to the lowest 

-16.6 in October 200871 indicating that the Danish consumers do not have faith in the market. The 

CCI reflects the consumer’s propensity to consume and whether consumers find this a good time 

for larger purchases.72 A negative CCI indicates lower consumption as consumers postpone or 

cancel unnecessary purchases. Statistics Denmark (DST) shows that the last time the CCI was lower 

than -16.6 were in years following the “Kartoffelkuren” in 1986. The CCI is not an indication of the 

state of the Danish economy but the consumers’ perceived confidence in the market and their 

personal economic situation. 

Figure 10: Consumer Confidence Indicator 

 
Source: Nyt fra Danmarks Statistik - Nr. 65, 19. februar 2009 

The lack of consumer confidence is relevant as a car purchase is considered a household’s second 

largest investment after real estate. Thus, car purchases will be postponed by many consumers. 

This trend is already registered by DST in a report of December 2008 stating that trade in new and 

-20

-15

-10

-5

0

5

10

15

20

CCI



Marked conditions of Electric vehicles entry on the Danish market 

46 

 

old vehicles has decreased 49% and 18%, respectively, compared to 2007.73 Thus the current 

situation implies that demand for EVs will be small if not non-existing based on the CCI.  

Figure 11: Monthly comparison of the development of private car sales in 2007 to 2008 

 
Source: Statistics Denmark 

The CCI and the sales in cars have improved in the first months of 2009. However, in a recent 

report from the Council of Economic Advisers it is estimated that the decrease in the economy has 

not reached the bottom. Therefore, the recent improvements in the market are considered 

unstable. 

Interest rate 

The interest rate reflects the banking industry’s coverage based on perceived risk levels. The 

financial crisis has lead several banks into bankruptcy and the remaining banks seek to cover their 

losses through increasing interest margins. The banks’ lower risk profiles make it difficult for 

companies to obtain credit. The effect of the increasing interest rates, the decreasing access to 

liquidity, and bank insolvency has been attempted counteracted by the fiscal policy through the 

bank packages. Danmarks Nationalbank has chosen to decrease the banks’ borrowing rate 3.05 

percentage points during the last 12 months. As of June 8th, 2009 the National Bank decreased the 

rate 0.1 percentage points to a historically low 1.55 percent.74 

The bank industry’s tighter risk control leads to requiring higher collateral and is a hindrance to 

obtain cheap financing for some consumers75 which have a negative effect on the demand for 

cars. However, some banks offer specialized loans with very low Interest rates for environmental 

friendly cars, which have a positive impact on the demand for EVs.76  

Exchange rate 

The exchange rate impacts the risk involved in all investments including infrastructure building and 

car sales. The risk of currency fluctuations has to be covered by adding a risk premium or purchase 

of a long-term currency swap. The risk relates to the international investors and contracts 
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committed in foreign currencies, which carry this exchange rate risk. However, details at this level 

are not available and this will therefore not be discussed further in this report. 

Other macroeconomic factors are the decreasing prices of CO2 quotas and oil. The Kyoto protocol 

requires the signed parties to lower CO2 emission according to the agreed percentages. 

Compliance with the Kyoto protocol is further discussed in the following section. 

9.1.4 Ecological factors 

Man-made climate changes have lead governments around the world to focus on alternatives to 

gasoline transportation. This attention was further enhanced in the Kyoto Protocol from 1997, 

which was ratified by 183 countries by 2008.77 The protocol agreed that the industrialized 

countries should reduce their collective greenhouse gases in 2004 by 5.2% compared to the year 

1990. The objective was to achieve: 

Stabilization of greenhouse gas concentrations in the atmosphere at a level that would 

prevent dangerous anthropogenic interference with the climate system 

 

The Kyoto protocol set limits on emission, introduced a monetary sanction meter and had three 

flexibilities: 

- Emission trading (ET) 

- Clean Development Mechanism (CDM) 

- Joint Implementation 

 

Emission trading allows countries to buy quotas from other countries. Hence, countries with lower 

cost of reducing emission will sell their quotas and use the money for emission reduction. The 

Clean Development Mechanism and Joint Implementation are both dealing with actively 

partnering with other parties in achieving emission reductions. Active partnering is when a country 

actively helps another country to achieve reductions in emission. The underlining importance of 

the Kyoto protocol is the focus on climate and putting monetary values on emission.78 

The CO2 emission is not the only ecological driver. The changing oil prices and dependency of oil 

are factors in favor of alternative fuel. High oil prices encourage finding other sources of fuel. 

Conversely, a decrease in the price of CO2 quotas will weaken the economic incentive for green 

fuel sources. The awareness from governments, consumers and businesses to decrease oil 

dependency and lower CO2 emission are key drivers in the success of the EV. Former Prime 

Minister Anders Fogh Rasmussen announced that Denmark should be CO2 neutral by 2050 

underlining the political commitment to the environment.79 

The infrastructure of EVs cannot fully support CO2 neutral electricity until adequate intelligence to 

control the timing of charging is installed (smart grid) at all charging locations or in the EVs. EVs 

that do not support intelligent charging will have a negative effect on the current electricity 

production and require excess capacity in production. Therefore an increase in the percentage of 
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CO2 emission in production of electricity is expected until an intelligent infrastructure is in place 

and windmill electricity can better utilized. 

The Danish climate itself does not have special characteristics that affect the car industry as such. 

The seasonal changes require certain services, but this does not apply to EVs in particular. 

However, some lithium batteries have low performance under extreme temperatures.80 This 

causes loss of electricity at low temperatures during winter and increase the use of power driven 

auxiliaries such as heating. The different lithium composites will respond differently to these 

conditions. Hence, it is important for the battery manufacturers to consider the climate in which 

they deploy their batteries. 

9.1.5 Regulatory factors 

The political agenda has over the last couple of years shifted further to focus more on 

environmental impact and prevention. The Danish government agreed, by signing the Kyoto 

protocol, to reduce CO2 emissions by 21% from 2008 to 2012 compared to 1990 level and the 

Danish government has pledged to have 30% renewable energy by 2025.81 A vision from former 

Prime Minister Anders Fogh Rasmussen was that Denmark should be CO2 neutral by 2050.82 Al 

these far reaching goals can partly be reached through regulatory means and change in the policy 

on taxation and incentives schemes to introduce more environmentally friendly solutions. 

The United Nations (UN) Summit in Copenhagen in December 2009 is a good opportunity for the 

government to attract knowhow, capital, and companies to Denmark. The newest technologies 

within the energy and CO2 reduction can be shown and incentives for the EVs industries are given 

through tax cuts or exemptions and funding for research.  

Taxes 

Registration taxes, when buying a new car in Denmark, are one of the highest worldwide and the 

highest in Europe. The price of a car is tripled from leaving the factory to the car buyer. There is a 

onetime tax of 25% VAT and registration (105% until DKK 79.000, then 180% of the rest). In 2003 

the tax rules were changed to focus on more environmental friendly vehicles: An economical car 

will get a discount of 4.000 DKK for each kilometer it can drive above 16 km. pr liter of gasoline (18 

km for diesel). If fuel consumption is below 16 km per liter gasoline, the registration tax will 

increase by DKK 1.000 for each kilometer. Furthermore, there are semi-yearly green tax on motor 

vehicles and tax on mandatory insurance.83 The legislation “Forårspakken 2.0” from March 2009 

will change the taxes on cars slightly in favor of environmental friendly cars. The legislation will be 

effective as of January 2010.84  

A political initiative to stimulate sales of EVs is the exemption of registration tax until after 2012. 

According to a survey by “DR Pengemagasinet” the parliament is willing to extend the grace 

period.85 
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It comes as no surprise for the Danish population that the government is increasingly focusing on 

higher environment taxes and lowering taxes on personal income. There is still uncertainty on the 

future taxation of cars. In the government year 2009-2010 major changes in the car registration is 

expected. It is expected that the government will impose road pricing in 2015, in exchange for 

lower car registration. If these changes occur it is questionable whether EVs will still be exempted 

from registration tax. If not, this will lower the demand for EVs.86  

Subsidizing 

To increase job security and secure a qualified work force, governments are often trying to 

promote industries or sectors to boost production in their startup phase. The Danish government 

actively subsidized, funded and gave tax breaks for companies to start production of windmills in 

1970. The result was that Denmark became and still is a market leader in production of windmills. 

The US government is trying to do the same for the green car industry and is therefore subsidizing 

products like batteries. The Danish government is trying to make Denmark the preferred country 

for testing the EVs by subsidizing projects and spending DKK 35 million over the next three years.87 

Furthermore the government has allocated DKK 750 million in 2009 and DKK 1 billion in 2010.88 

These funds are allocated towards research, development and demonstration of energy 

technology.  

Infrastructure 

The infrastructure regulatory referrers to two elements: The road infrastructure and the electricity 

grid. The road infrastructure is as much a taxation question as an infrastructure one. Road pricing 

has been debated and could be effective as of 2015, which the political parties have made an 

agreement upon. Road pricing is a parameter to limit the use of roads in major cities. The city of 

London has imposed road pricing on all vehicles entering the city center, which consequently have 

decreased private transportation by 20% and increased public transportation by 15%.89 Road 

pricing does not apply for EVs and has made London the largest hub of EVs today. Another 

suggestion for road infrastructure in Denmark could be to allow EVs to use bus lanes and free 

parking (already free of charge in Copenhagen for EVs). While this will support the adoption of 

EVs, it will make public transportation less attractive, as people might choose private EVs 

compared to public transportation. Road pricing and infrastructure projects will have the biggest 

effect in major cities and will positively increase the number of EVs if the London model is 

adopted. With the current government’s policy of freezing taxes, the government cannot impose 

road pricing without lowering other taxes at the same time. Implementing road pricing will lower 

car registration tax, which will lower the demand for EVs. 

Another issue is the electricity grid infrastructure. A large increase of EVs without controlled 

charging presents a problem for the current infrastructure with more volatility in the demand for 

electricity. Energinet.dk has launched a project to develop standards for smart grids and flexible 

solutions for the EVs charging pattern to charge e.g. at night and omit peaks during day time. 
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The government has currently no plans of building an infrastructure, but individual municipalities, 

like Rudersdal, have signed an agreement with Better Place as infrastructure and service provider. 

It is unlikely that official support to Better Place will be given, as the government will want to have 

more than a single provider. 

European Union 

Through the membership of the EU, Denmark follows EU directives. The International Electro-

technical Commission (IEC) and The European Committee for Standardization (CEN) are working 

with national members to promote and develop voluntary standards within the EU. These 

organizations dictate product standards, which can be used throughout EU and at the same time 

give EU consumers ease of use. While the CEN standards are voluntary, EU directives must be 

followed. An example is the new CO2 directive, which must be complied with by 2012 throughout 

EU countries. The car manufacturers’ fleets average carbon emission must be below 130 grams 

per kilometer. In 2020 the limit will be 95 grams per kilometer.90 With the directive the EU is 

forcing car manufacturers to focus on minimizing cars’ CO2 footprint and produce more 

environmentally friendly cars like EVs, plug-in hybrids, and other gasoline efficient cars. 

Furthermore, EU negotiates for all members of the union in a number of international cases. 

Denmark has a reputation of high level of consumer- and environmental protection, which other 

countries have occasionally claimed to be technical trade barriers. This has caused contradiction 

between EU and Danish legislation, and forced the Danish government to adopt the less stringent 

EU legislation. EU can and will dictate more legislation in the future in which Denmark may 

disagree but have to accept. An example of potential interference could be standardization of 

registration taxes, which would lead to the attractiveness of the EV to be undermined in Denmark, 

as the price of the EV would rise, compared to an ICE car.  

9.2 Porter’s five forces 

The bargaining power of suppliers and customers and the threat of new entrants and substituting 

products will provide an understanding of the industry in which Better Place operates. Several of 

the factors included by Porter’s five forces have already been explained but not in the overall 

sense of the bargaining power. The model provides a static picture of the industry. 

9.2.1 Defining the relevant industry 

The industry is defined as the mobility service providing industry. Current fuel sources are gasoline 

and diesel, which indicates competition within the oil industry. The industry also includes 

electricity, which creates a crossover into the electricity industry. Supplementary services are 

battery leasing, battery exchange, GPS support, and service contracts. These services engage in 

different smaller industries and will not be analyzed in depth in this section. The success of selling 

electricity depends on the reliant product: The EV. The EVs’ success depends on the development 

and adaptability of the car industry. Hence, the electricity, oil, and car industries are all part of the 

industry for the purposes of this analysis. 
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The geographical scope of competition is important to recognize the battlefield. The electricity 

industry in Europe consists of a few regional European players and several smaller national 

players. Their main focus is to provide electricity to regional and national customers and trade 

electricity with neighboring countries. Denmark currently has few regional players (including 

DONG Energy) and several smaller players. Nord Pool Spot is a gas and electricity stock exchange 

enabling trade and physical exchange of gas and electricity within the Nordic countries and north 

Germany.91 

Even though the oil supply is no longer dictated by the OPEC countries, the oil industry still has 

strong players. OPEC is a market cartel consisting of 12 oil producing countries. Their strong 

supplier position was diminished when large oil reserves were found in the Gulf of Mexico, the 

North Sea and Russia. Still, OPEC accounts for two-thirds of the world’s oil reserves and as of 4th 

quarter 2008, 43% of the world’s crude oil production.92 The total world market for car fuel is $3 

trillion.93 The gasoline consumption for cars in Denmark was 2,341,000 m3 in 2008 and constitutes 

revenue of DKK 2.34 billion or DKK 1 per liter gasoline.94 Furthermore, the majority of gasoline 

stations are owned by the oil companies. Shell, Statoil, Q8, and YX Energi have 70.9 % market 

share.95 

Finally, the car industry differs in the way that car manufacturers are separated from dealers. The 

car industry consists of major global players such as Volkswagen, Peugeot, Ford, Renault-Nissan 

and General Motors. Denmark has about 40 different importers of cars and 600 dealers.96 Dealers 

are typically national and individually owned companies usually with supplementary service 

center.  

9.2.2 Defining participants and segments 

The consumers of mobility services (electric and gasoline) are overlapping. The key segments are 

private consumers, fleet owners and leasing companies. The private consumers can again be 

segmented in commuter, families, and city segments. 

The key suppliers are electricity companies, battery producing companies, and car manufacturers. 

Better Place needs products from the two first suppliers, and indirectly needs the third supplier 

type to provide the market. The car dealerships are important partners as they assist and 

influence the consumer during point of purchase. Smaller suppliers would be producers of 

equipment used in charging spots and battery exchange stations. 

The competitors range from oil companies (through gasoline and service stations), electricity 

companies and electricity infrastructure providers. 

The substitutes to mobility are solving the mobility issues through different means. This includes 

bicycles, planes and public transportation such as busses, trains, and metro systems. 
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The potential entrants are companies created to support new forms of mobility such as super 

charge technology or other fuel types. Through the EDISON project open standards are developed. 

Using these open standards and access to electricity trading through Nord Pool, low cost 

companies may access the market as it is seen in the mobile telephone industry. 

9.2.3 The bargaining power of customers 

There are currently 2,012 gasoline and service stations, which sell an “undifferentiated” gasoline 

product. The ratio of customers per service stations would imply high customer bargaining power. 

However, this power is undermined as the number of represented oil companies is small and the 

prices to a certain extent are centrally regulated by the oil companies. The market is further 

regulated by the high government fuel tax. Gasoline is an undifferentiated product with zero 

switching cost and constitutes a relatively high fraction of the customers’ budget. Customers have 

a high price sensitivity leading to competition locally among service stations with smaller price 

variations. The American consumer price elasticity is -0.3 correlated, meaning a 100% increase in 

gasoline prices will lead to 30% less demand.97 The dependency on gasoline forces customers to 

accept price changes in the market, thereby decreasing bargaining power. 

Adding electricity to the sources of mobility opens another channel with several potential players 

providing a lower degree of dependency to the existing fuel market. Electricity is a generic 

product, where the customer will seek the lowest prices or differentiated solutions. The service 

providers of electricity may differentiate their product using additional services such as super 

charge or battery exchange stations. Customers might bargain directly with the electricity 

companies, without using a middleman. The switching costs from gasoline to electricity is very 

high (new car investment) depending on the life time on the existing car. The potential saving by 

shifting electricity provider is not worth the hassle as only 22% of the total bill is related to variable 

costs. 

9.2.4 The threat of substitute products 

Several initiatives are promoted to encourage public transportation. In the capital region bus, s-

train (local train), and metro systems support public transportation. The metro system is 

expanding to offer increased ease of transportation. Additionally, politicians are trying to lower 

the number of cars in the capital area due to pollution and traffic congestions. Hence, there is a 

balance between politicians’ wishes of a green car park and keeping the city car park limited. New 

initiatives are expected to be in favor of public transportation and EVs, such as road pricing.  

Increasing the consumers’ propensity to substitute cars with public transportation has in general 

shown to be a difficult task.98 Reasons for this include factors such as relative price difference, high 

need for mobility, time consumption, social status, perception of privacy, freedom, and 

independence.99 The customers also have a sunken investment cost when moving from an existing 

car to public transportation and in general the perceived level of performance and quality of 
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public transportation is low. As a consequence, the threat of substituting products exists, but is 

minimal. 

9.2.5 The threat of the entry of new competitors 

The ownership structure of oil companies and their gas and service stations constitutes a barrier of 

entry to the current gasoline selling industry. Several oil companies research in the use of bio-fuel 

to improve gasoline performance and lower CO2 emission from cars.100 Pure bio-fuel companies 

could enter the market with bio-fuel stations but face high initial capital requirements. Thus, bio-

fuel will most likely be sold primarily through the oil companies’ network of gasoline stations to 

improve their green image or with government intervention. 

Likewise, the EV infrastructure requires high initial investments and the return on investment 

depends on how customers adopt the new technology. If EVs become the chosen technology in 

the market, it constitutes high profit potential and will eventually attract more competitors. Better 

Place is the first mover trying to break the market and gain control of the infrastructure. The 

infrastructure is crucial in controlling access to the customers. Secondary movers will enter the 

market if the market is profitable. If oil companies decide to join the electricity infrastructure 

market, they constitute a serious competitor due to existing geographic locations and brand 

recognition. 

9.2.6 The intensity of competitive rivalry 

The competition is two-sided. The suppliers of gasoline face the risk of being replaced by 

electricity providers. The competition may result in changing the business model for oil 

companies. This could include supporting different hybrid technology or other gasoline efficient 

technologies evading the benefits for the consumers to invest in EVs. Other tactics could be 

cluttering the information of EVs by questioning the actual benefits or regulate gasoline price 

reductions as the oil companies have done before.101 

The oil companies further own the majority of gasoline stations and may use this position as 

barrier of entry for Better Place, resulting in the supplier competition to intensify the competitive 

rivalry. It can be expected that oil companies will fiercely protect their investments and the 

benefits of cooperation with Better Place may be limited as discussed under value network in 

section 9.4.6. 

The success of Better Place as mobility provider is directly related to the sale of EVs. On the Danish 

market, car dealerships make low or no profit on car sales and earn their profit on subsequent 

service. EVs may require less service and car dealerships will require compensation or be reluctant 

to sell EVs instead of ICEs as further described in Value Network section 9.4.4. The oil companies 

have not stated an interest in EVs which is why the competition will be fought on the point of car 

sale, as this determines the subsequent need of the consumer. The consumers switching costs are 

relatively high and thus the following competition with oil companies is less fierce. Within the 

electricity industry, no official announcement has been made from any electricity company to 
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dedicate itself to a fully integrated service system as Better Place. However, the electricity can be 

delivered from any electricity company and Better Place has to convince the customer of their 

added value. 

9.2.7 The bargaining power of suppliers 

The investor and contracted partner DONG Energy is the supplier of green energy to the Better 

Place solution. The specific details and duration of their contract is unknown to the public, but 

DONG Energy is committed to assist in establishing the infrastructure and the preferred provider 

of electricity. As a strategic alliance and investor, DONG Energy gain more bargaining power than if 

it had only been providing the electricity.  

DONG Energy may do forward integration as customers not using the Better Place concept or 

compatible cars, still demand electricity for EVs. DONG Energy is also partner in the EDISON 

project. Parallel systems could be implemented to support DONG Energy’s range of products to its 

customers. 

The general demand for car batteries is global as many manufacturers request batteries for either 

EVs or hybrids. The battery producers are vital suppliers as battery exchange stations include 

many batteries on storage and there are batteries in the EVs. Better Place needs batteries to 

support the development of an infrastructure in Denmark and other Better Place countries. There 

are 50+ battery producers worldwide. With the quantities needed, Better Place would be in a good 

bargaining position. The official suppliers have not been announced, but Nissan is cooperating 

with NEC and they have created production facilities for batteries in Japan.102 The Renault-Nissan 

alliance is the first official provider of an EV model to the Better Place concept, and may become 

the sole supplier of batteries. This position creates high bargaining power for Nissan as Better 

Place cannot freely chose battery provider. 

9.2.8 Part summary 

The customers want financial incentives to move into the EV market as they are very price 

sensitive. However, Better Place seeks to differentiate its products and is currently the only 

provider; this drives down the customers’ bargaining power. The threat of substituting products is 

not considered vital, as research has shown that it is difficult to change existing drivers’ habit. 

There is political pressure on changing the cost structure for the private car park to encourage 

public transportation and still differentiate greener alternatives. The bargaining power of 

electricity and battery providers increases due to the alliances. However, strong alliances may 

prove important for Better Place in the venture period. Breaking the competitive rivalry is the 

biggest challenge, due to several strong players. These include the gasoline providing companies, 

the gasoline stations and development in competing technologies. Hence, the key factor from the 

analysis is to investigate possible strategies to counteract the competition with existing rivalry. 
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9.3 SWOT analysis 

The business environment will be analyzed through a SWOT analysis using the objective of 

“successive entrance to the mobility market” from Better Places point of view. The analysis is used 

for strategic planning and thus the purpose is to identify areas in which Better Place 

to improve its weaknesses and mitigate its threats.
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Opportunities in the external environment are characterized by trends or actions outside 

Place, which give potentials in the business model. The market opportunities should fertilize 

successive entrance. Several of the opportunities correspond to the finding in the STEER analysis.
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creates economies of scale and in the process creates barriers for competitors to enter the 

market. As Better Place has succeeded in getting funds for the infrastructure, competitors may not 

be able to access the market at least for battery exchange stations. However, Better Place also 

faces the first-mover disadvantage, which is free riding from secondary movers that may use a 

shift in the technology or consumer needs such as the super charge technolog
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Source: Authors compilation 

Opportunities in the external environment are characterized by trends or actions outside 

Place, which give potentials in the business model. The market opportunities should fertilize 

successive entrance. Several of the opportunities correspond to the finding in the STEER analysis.

First mover advantage implies that Better Place gets control of the infrastructure, creates a brand, 

creates economies of scale and in the process creates barriers for competitors to enter the 

market. As Better Place has succeeded in getting funds for the infrastructure, competitors may not 

access the market at least for battery exchange stations. However, Better Place also 

mover disadvantage, which is free riding from secondary movers that may use a 

shift in the technology or consumer needs such as the super charge technolog

First mover advantage (control of infrastructure)

Agassi (asset) + other top managers = knowledge base

Alliance partners for brand equity

Alliance partners for supplier stability

Global impact (support)

Economies of scale in supply chain

Proven technology exchange stations

“More value products”

Weaknesses

Complex infrastructure (mechanic / software)

Large initial investment

Expensive infrastructure and maintenance cost

No customer base

Uncertainties of supply prices 

Opportunities

Several car manufactures focusing on EVs

Political support (tax exemption, road pricing, special lanes)

Political agenda / environment and Copenhagen Summit

Consumer awareness

Retail alliances for strategic location of stations

Cultural advantage in Denmark

Momentum of the press

Threats

Customer inconvenience

Consumer willingness

Customer knowledge barriers (Complex product)

Battery technology improvement

Battery supercharge technology

Government not-support: Introduction of taxes

Competitors’ diffusion of market

Competitive alternative cars (PHEV, HEV, ICE)

Alternative electricity providers

Market demand for EV 

Rising electric prices

Uncertainties of investment for customers

cles entry on the Danish market 

ment will be analyzed through a SWOT analysis using the objective of 

“successive entrance to the mobility market” from Better Places point of view. The analysis is used 

for strategic planning and thus the purpose is to identify areas in which Better Place should focus 

 

Opportunities in the external environment are characterized by trends or actions outside Better 

Place, which give potentials in the business model. The market opportunities should fertilize 

successive entrance. Several of the opportunities correspond to the finding in the STEER analysis. 

e gets control of the infrastructure, creates a brand, 

creates economies of scale and in the process creates barriers for competitors to enter the 

market. As Better Place has succeeded in getting funds for the infrastructure, competitors may not 

access the market at least for battery exchange stations. However, Better Place also 

mover disadvantage, which is free riding from secondary movers that may use a 

shift in the technology or consumer needs such as the super charge technology. 

Weaknesses

Complex infrastructure (mechanic / software)

Large initial investment

Expensive infrastructure and maintenance cost

No customer base

Uncertainties of supply prices 

Threats

Customer inconvenience

Consumer willingness

Customer knowledge barriers (Complex product)

Battery technology improvement

Battery supercharge technology

support: Introduction of taxes

Competitors’ diffusion of market

Competitive alternative cars (PHEV, HEV, ICE)

Alternative electricity providers

Market demand for EV 

Rising electric prices

Uncertainties of investment for customers



Marked conditions of Electric vehicles entry on the Danish market 

56 

 

The financial leverage Shai Agassi has been able to obtain strengthens the position of Better Place 

and enables them to make a major investment in maturing the market and ensuring the 

geographical coverage of the market. Competitors, like Coulomb Technologies, do not have the 

financial leverage and therefore their network of charging spots will depend on individual 

investors’ willingness to buy their charging spots. 

The managers constitute a great asset for Better Place and contribute to the project’s credibility. 

Shai Agassi and Jens Moberg are successful leaders within software technology. They contribute 

with major business networks, knowledge, and experience and give Better Place a competitive 

advantage. It is presumably this strategic asset that has enabled Shai Agassi to make alliances in 

several countries based on a business model with little or no proof of concept. 

Alliances with large market players, as Renault-Nissan and DONG Energy, create credibility to 

Better Place. This may prove important to Better Place as the company is still unknown to the 

public and needs to prove its existence. Renault-Nissan is a known and respected car 

manufacturer and DONG Energy is a major Danish electricity supplier. They are beneficial factors 

in convincing consumers to join the Better Place standard. 

The alliances are important in terms of stability. DONG Energy provides knowledge on electricity 

purchases and green energy and has the capability to invest in green electricity. The Renault-

Nissan alliance is an important partner in all the countries of entry for Better Place as they 

collaborate in creating a market for EVs. The IT capabilities refer to the experience of the 

managers involved. As top executives within SAP and Microsoft, and through their network, the 

knowledge, limitations, and opportunities in IT solutions are known. Through network and 

qualified employees, Better Place has the competencies to develop a software solution. Many 

electricity companies, including DONG Energy, are using SAP and therefore Shai Agassi’s previous 

position provides further leverage. 

The support of Better Place’s business idea is an international acknowledgement. The success of 

Better Place is directly related to the success of changing the car park to EVs. The product offered 

to the consumers has a climate supporting purpose. The positive impact on the global 

environment is positioned as a mission for Better Place. 

The ability to target on a global scale provides economies of scale in the supply chain. The 

development costs are spread out on several target markets and the car manufacturers are given 

an incentive to begin mass production of EVs instead of a niche production. Furthermore, given 

the organizational structure with individual Better Place companies in each country provides 

protection in case one company fails to reach critical mass in their respective market. 

The battery exchange technology was recently proven functional in a test station in Yokohama.103 

This was a crucial milestone for Better Place as the business idea until that point had only been 
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presented through animation. The actual completion of a functioning battery exchange station 

creates more credibility to Better Place’s ability to build the infrastructure. 

A key point in Better Place’s strategy is that an EV should be cheaper to buy than existing cars. The 

consumer should get “more car” for the same value. The quality of the infrastructural design must 

also be high. Shai Agassi compares it to the stylish Apple experience where software and design 

merge. The software offered is planned to be highly intelligent and able to estimate consumer 

driving patterns. The software should offer more user-friendly services by estimating the 

consumers’ need. 

9.3.2 Weaknesses 

The cost of infrastructure is a weakness due to the initial investment needed. The competitors 

may enter the market with less costly setup and benefit from later and more suitable 

technologies. The complexity in the Better Place infrastructure and the fact that the product is not 

yet fully developed might cause skepticism and make consumers and manufacturers wait for a 

proven system. The mechanical part relates to the battery exchange station being tested in 

Yokohama, as well as the safety and durability of the batteries. Secondly, the software has not 

been finally developed and the compatibility list with cars is still unknown. The complexity of the 

software is a weakness to Better Place as it can also be a source of errors and consumers may find 

a more simple solution more appealing. 

The large initial investment is necessary to build the battery exchange stations needed to convince 

the consumers that battery exchange stations are not only here today and gone tomorrow. An exit 

is thus costly due to the high sunk costs. At the same time this sunk cost signals to competitors 

that Better Place is going to fight for market shares in the geographical markets it enters. 

Expensive maintenance cost of the infrastructure may be added, as durability of the battery 

exchange stations are unknown. Denmark has several months with dust, rain, and snow, which 

may lower the performance and durability of the batteries and require more servicing. The battery 

exchange stations in Denmark include undercarriage cleaning of the EVs to lower errors during 

exchange of batteries. These mechanical parts require service to insure minimal downtime.104 The 

battery exchange stations are priced at DKK 3-4 million in Denmark compared to DKK 2.7 million in 

Yokohama. 

There is currently no EV market and Better Place and car manufacturers are mutually dependant 

on the success of EV sales. Better Place cannot service ICE consumers and thus their growth 

potential as mobility service provider is limited by the number of EVs and plug-in hybrids in a given 

market. If the sales of EVs fail, Better Place has no business. Hence, their success depends on the 

ability to actively carry out sales with car dealerships. 

The price of supply such as electricity and batteries may fluctuate. The price of electricity is 

expected to increase over time whereas the economies of scale would lower the price of batteries. 



Marked conditions of Electric vehicles entry on the Danish market 

58 

 

The change in price of batteries might make consumers hesitate and wait for better prices and 

performance. Likewise the potential increasing electricity prices may worry potential consumers. 

However, the price of electricity is more stable than the price of gasoline. 

9.3.3 Opportunities 

Several car manufacturers are now focusing on EVs, which indicates a major shift in precedent 

policy where the manufacturers were reluctant to invest in the required R&D, production facilities, 

and marketing of EVs. Nevertheless, the increased oil prices have lead research into less oil 

dependent alternatives where EVs have the best energy efficiency. The manufacturers deploy 

several alternatives to the ICE into the market over the next 5 years and as EVs are therefore 

produced by more than one manufacturer, it will develop the market faster and thereby fertilize 

the market necessary for Better Places existence. 

The Political support of initiatives, which lower CO2 emission, increases not only awareness of EVs, 

but also increases the entrance of EVs through changes in law. The redemption of registration tax 

constitutes a major opportunity to kick-start the market. However, the period of this opportunity 

is currently running until end of 2012 and with a slow increase in taxes in the period 2013-2015. 

Currently, EVs have free parking in Copenhagen, which is an incentive to use EVs in the capital 

area where parking fees are costly. In the recent traffic plan the government suggested road 

pricing as of 2015.105 Possible advantages could be achieved by advocating free or lower road 

prices for EVs as done in London. Any suggestions viable to enhance convenience for EV owners 

are beneficial, such as allowing EVs in the bus lanes or allocated parking areas with charging spots. 

The political agenda in Denmark is focused on the UN climate Change Conference ultimo 2009. 

The summit creates international awareness and global commitment to CO2 reductions, and 

stresses the need for alternative fuel. This gives Denmark and Copenhagen a platform to show 

new technologies. Therefore it is an opportunity to show the world possible solutions to achieve 

the goals set during the summit. 

The consumer awareness of EVs is still relatively low which indicate a potential. The consumers are 

interested in an environmentally correct choice as long as it is economically rational and practically 

feasible. The current benefits, such as no registration fee, the electricity efficiency, the 

infrastructure, and EV models are as yet unknown for many consumers. The current perception of 

the EV, by many consumers, is still the “Ellert”. The Ellert was a small Danish one-person EV 

introduced to the Danish market in 1989. Changing consumers’ awareness and perception of the 

EV, and taking the planned EV benefits into account, would lead to a larger EV park. 

The current battery performance gives Better Place’s business model an advantage as it efficiently 

solves the range limitation by use of battery exchange stations. However, improved battery 

performance in the future is an opportunity as demand for battery leasing and mobility providing 

services increases. The development of higher capacity batteries will eventually appeal to 
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consumers who are dissatisfied with the current performance level. The more EVs that are sold, 

the larger the potential market is for Better Place. 

The locations of charging spots and battery exchange stations have not yet been decided. Retail 

alliances constitute an opportunity for Better Place to locate charging spots where people shop. 

Charging spots are easily installed at parking areas and alliances with retailers could provide access 

in consumer intensive parking areas. Alliances with existing gasoline stations are also a possibility 

as some stations almost exclusively profit from convenience sales. Currently, no such alliances 

have been announced, but there is a great potential in strategic locations of charging spots and 

battery exchange stations. 

The fluctuation in gasoline prices gives incentives to lower the dependency on fossil fuel. Many 

companies’ cost structure changes as the price of oil increases too much. The average consumer is 

likewise price conscious and interested in alternatives. Before the financial crisis, the oil prices had 

increased to more than $100 per barrel. International Energy Agency says that the price will 

eventually reach the same level or higher as the economies stabilizes.106 The price of oil is directly 

related to the incentives to change the preferred transportation into EVs. 

The cultural advantage is related to the high focus on environmental issues. The environmental 

factor is not more important than price and convenience, but does however play an important 

role in decision making. Not all Danes are willing to pay extra for an environmentally friendly 

product, but when the price is comparable there is an interest in choosing the environmentally 

correct product. Danes already pay high taxes, which makes it easier for the government to 

actively create tax break incentives for change. 

The momentum of the press relates to the publicity related to the climate debate and the general 

coverage in the press. Not all companies have the same attention from the press and 

understanding how to make use of the press attention can help increase the awareness of Better 

Place. By carefully planning press releases and active participation in debates, Better Place can 

build up brand value even before the launch of their mobility service. 

9.3.4 Threats  

The consumers’ perceived inconvenience is a barrier, which prevents the consumers to change to 

an EV. These inconveniences include the factors previously described such as cost of EV, 

uncertainty in future battery technology, safety of batteries, range of EVs, and range anxiety. As 

already explained, Better Place tries to eliminate these issues by battery leasing, battery exchange, 

and intelligent software. Nevertheless, the consumers may not perceive these initiatives as 

sufficient and may even find some of them too complex compared to refueling a gas tank. Hence, 

the perceived inconvenience has to be overcome. 

The consumer unwillingness to change habits is a threat for changing the car park. Consumers 

request larger, better, more functional mechanics, but are not requesting a vehicle that runs on 
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electricity as such. The EV technology requires the consumer to change habits by charging at home 

every night and not necessarily use a gasoline station and is therefore connected to the above 

mentioned perception of inconvenience. The willingness to change habits should spur from the 

additional benefits given by an EV such as comfort, size, convenience, and economy.  

Knowledge barriers prevent consumers from taking EVs and the mobility providers into 

consideration when deciding on a new vehicle. If the EV purchase, battery lease, and mobility 

service is a complex product mix the consumers may disregard it as an option. In line with the 

consumer inconvenience Better Place has to educate and change the consumers’ perception and 

knowledge of the product. 

The battery technology improvement is important as the speed of the development influences the 

consumers’ willingness to accept current technology. If development is too fast, current 

technology gets obsolete and loses value. The consumers therefore hesitate and await the market. 

Major challenges are the super charge technology and extended capacity in batteries: both 

provide alternatives to battery exchange. In order to respond to the threat it is important for 

Better Place to incorporate flexibility into their business model and have an open system 

supporting new batteries and technologies. New battery technology depletes Better Place’s 

investment in current batteries and undermines resale value. 

The super charge technology of batteries is an alternative to battery exchange stations for range 

extension and therefore constitutes a threat to the large and potentially unnecessary investment 

in battery exchange stations. Better Place wisely rejects the risk of superfluous battery exchange 

stations and argues that they are still needed in the infrastructure. Furthermore, Better Place 

stresses the need for a solution working on current technologies and not wait for future 

development.107 However, the super charge technology should be considered as a part of the 

infrastructure if Better Place wishes to be attractive to consumers not having an EV supporting 

battery exchange. Better Place are super charging the batteries at the battery exchange stations 

but have not officially announced to support super charge of fix batteries in cars. 

The government might not prolong the support of EVs and therefore introduce registration taxes 

after 2012. The current Minister of Tax, Kristian Jensen, has commented that registration taxes 

would be applied to EVs. At the same time there seems to be a political support to prolong the 

redemption. Whether or not, and to what degree the registration tax will be applied is therefore 

yet unknown. However, as the tax redemption is currently what gives the EV a competitive 

advantage sales depend highly on the support. Better Place may assist in researching the impact 

by use of external counseling to inform the politicians of the degree of support needed to assure a 

green car park. 

Within the next five years, the market for cars utilizing alternatives to gasoline will expand. As 

consumers do not only have to compare the ICE to the EV, but also Plug-in Hybrids and hydrogen, 

the market is non-transparent for the consumers and the available information is overwhelming. 
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The competitors’ diffusion of the market will lead to a lower sale of EVs due to the range of 

available vehicles and the uncertainty of all alternatives. This may result in consumers choosing an 

ICE car until the market has found a standard. 

The competitive alternatives (Plug-in Hybrid, Hybrid) may not only diffuse the market but 

eventually become market leaders because they are better at serving the consumers need. The 

Plug-in Hybrid has the cleanliness as it would usually function as an EV, but also serves the need 

for long range driving because of the gasoline engine. The alternatives all have pros and cons, but 

the important factor for the analysis is that they exist and therefore constitutes competition. 

Alternative electricity providers are competitors relating to consumers’ need for mobility through 

electricity. The EDISON project is focused on providing standard software for all the electricity 

companies to service the consumers with no middleman such as Better Place. Other competitors 

are players offering the same services. These are Coulomb Technologies, ECOtality, and GridPoint 

as mentioned under the section 6 competitor analysis. Officially Better Place welcomes the 

competition and states that it will stimulate sales and create attention to the market. However, 

consumers might be attracted to non-binding subscriptions and other technologies. 

The market demand for EVs may fail to reach critical mass to cover Better Place’s initial 

investment. Better Place is focused on providing mobility to EVs which are currently not 

demanded. Hence, they service a non-existing market and a latent demand. The reasons for 

eventual failure may be several things, such as more convenient technologies. As the underlying 

market for electric mobility services is non-existing, there is a risk that the demand for these 

services do not reach the critical mass and therefore leave no raison d'être for Better Place. 

The price on electricity may rise and even change payment structure as the demand increases and 

battery capacity is added to the grid. Rising prices remove the price incentive to change to EVs. 

The price of electricity depends on demand and supply and the market consist of several players. 

The Nord Pool Spot market is seeking to ensure a free and international market. The power grid is 

extended with more green energy such as windmills, which give an uneven production capacity. 

The increase in price lessens the EVs superiority as cost efficient choice of mobility. Furthermore, 

as Better Place uses kilometer subscriptions changes in electricity prices influences the cost 

structure. This leads to a risk premium in Better Place’s subscriptions. 

There are several uncertainties in the consumers’ investment for a new EV as scrap and resale 

value of EVs are still unknown. The cost of repairs, insurance, and emergency breakdown service is 

unknown. Further, the durability of batteries and the wear of the car are unknown. These are just 

some of the factors that the consumer wishes to know before investing in an EV. Related to Better 

Place, the consumers may have issues of contract termination and dependence to one mobility 

supplier. 
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9.3.5 Part summary 

The SWOT looks at Better Place to describe the challenges and strengths of the business model, as 

well as to highlight the potentials and threats from an internal and external view.  

The major strength in Better Place business plan is the top managers and the network they 

provide. It is through this strength that most contracts have been agreed upon. Using this strength 

Better Place has been able to raise funds and create partnerships in several countries. The Danish 

partnership with DONG Energy resulted in DKK 770 million in new capital to build the 

infrastructure. Currently, no larger competitors are present, which also provides the first mover 

advantages in the market. Better Place uses its competencies in IT and knowledge of SAP to create 

competitive advantages. The economics of scale is sought achieved by the concurrent global 

entrance. At the same time Better Place aims for mass adoption by consumers with a more-value-

for-money concept. 

The complex physical and software structure are not yet proven and have only limited time before 

being launched in several countries. The complexity is a competitive strength but also a weakness 

as the system may contain errors. Secondly, the infrastructure has higher maintenance costs 

compared to charging spots. The initial investment has a signaling effect on competitors but for 

the same reasons represents high sunk costs in case of EV market failure (in which case Better 

Place does not have a reason to exist anyway). Currently, there is no market for electricity mobility 

providers and the growth is dependent on EV sales. 

Not all of the opportunities can be influenced directly by Better Place but some do represent real 

opportunities to be seized. Several are related to lobbyism to ensure alliances and affecting other 

parties to shape the market. Better Place influences the political supporting initiatives, maximizes 

the visibility during the climate summit and keeps the momentum of the press. Other 

opportunities are related to actions taken by the global division of Better Place. These are alliances 

with car manufacturers and battery performance strategies. 

Many external threats have already been countered by Better Place. The inconvenience has been 

minimized with supporting software and fast battery exchange. However, the consumers might 

not be convinced and wait for the technology to further mature. With respect to super charge 

technology and improved battery technology, Better Place acknowledges the process but stresses 

that the market should not wait for future miracles, but make use of existing technology. 

However, Better Place may be deselected as mobility providers if they do not incorporate new 

technologies. Currently, Better Place wishes to make use of super charge inside the battery 

exchange station but has not stated an intention to provide super charge to consumers. The 

diffusion of the market is inevitable as well as competitive alternatives to the EV. Hence, 

awareness campaigns are necessary to carry home the message and become a preferred provider 

and at the same time break the knowledge barriers. The change in government support can be 

affected through political interaction as well as creation of stakeholder and public awareness.  
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9.4 Value Network 

For Better Place to be successful it is important to understand the value creation in the network 

and alliances. With an increasing focus on value and growth, the need to address all stakeholders’ 

concerns is crucial for the implementation and execution of the business plan. Better Place is 

faced with a multitude of network interests, which can become an asset or a liability, depending 

on stakeholders and interests. Better Place’s value network directly and indirectly includes 

stakeholders, whom have to be addressed at some point. Better Place near value network is 

electricity companies, consumers and car buyers, government and EU, car manufacturers, car 

dealerships, gas stations and oil companies. 

9.4.1 Electricity companies 

DONG Energy has chosen to become a strategic partner and has invested DKK 50 million in Better 

Place Denmark. Their motives were driven by the market opportunity of EVs which lead to higher 

electricity production by DONG Energy as the main supplier. Further, Better Place provides DONG 

with a storage facility for electricity produced in off-peak hours. Windmills produce roughly 20% of 

the Danish electricity supply, and will be increased to 30% by 2020. But production output from 

windmills varies greatly and not in accordance with demand. An example is that if Denmark put up 

another 1000 MW wind power, with a yearly production of 3.8 TWh (1 TWh equal 1,000.000 

MWh), then 3.2 TWh will be exported due to the inconsistency between demand and 

production.108 Batteries would be able to store electricity and can be charged at night when there 

is excess production. With a smart grid solution 70% of the produced wind electricity could be 

used to charge batteries.109 Electricity companies can increase profit on wind electricity instead of 

exporting the excess electricity at low prices or free of charge.  

Figure 13: Power Consumption and MWh price of a week 

 
Source: Espen Larsen, DTU Transport 

In the long run idle batteries could be used to even out peaks in the electricity consumption, by 

using the stored battery capacity actively to support irregular production capacity (a V2G 
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solution). The power consumption shows a peak everyday between 5-7 PM, but the MWh prices 

varies without a perfect correlation, meaning that electricity from wind mill effects prices. 

This pattern for power consumption is not changing, but the irregularity of price is largely 

depending on climate and wind conditions. The price is connected to power consumptions, but 

climate factors like sun, wind, wave, and water power have a much larger effect than demand. The 

irregularity in supply from windmills necessitates a large excess production buffer for the 

electricity companies. 

Cost optimizing the margin is of huge potential for DONG Energy and other electricity companies. 

If DONG Energy can control the batteries’ charging and discharging pattern, it would help lower 

the margins for DONG Energy production on regular power plants creating cost large savings. 

Consumers have little incentive to engage in smart grid solutions. As they control when to charge 

their EV, this can stress the electricity grid, create peaks and increase the production margin 

leading to higher electricity cost. The consumer incentives are small from a price point of view, as 

fluctuation between the highest and lowest daily price is on average around DKK 45 for 1 MWh. A 

24 kWh battery will hold around 160 km and the difference will be around DKK 1 in profit for the 

owner, if the battery is fully charged and discharged one time during 24 hours.110 

The potential for electricity companies is significant, as the excess capacity margin to ensure stable 

supply can be lowered. The battery exchange station supports the idea of stable overnight 

charging, whereas the super charge technology disrupts this stability. Hence, the electricity 

companies have an incentive to support the battery exchange station technology. In general EVs 

increases demand for electricity and thereby creates higher revenues. 

9.4.2 Consumers 

Danish consumers are price conscious and at the same time focused on the environment. The 

consumers’ choice between an ICE car compared to an EV will be decided on overall lifecycle cost 

(total cost of ownership), ease of use, convenience and safety to name a few of the primary 

factors.  

Motives for buying a car 

The primary motive for buying a car is a transportation need (i.e. getting from A to B). With 

distances over 11 km each way, statistics show that bicycles and walking are deselected as a viable 

means of transportation.111 Public transport might not be able to cover the distance from A to B 

without multiple stops, increasing time spend on transportation. A car gives the owner a 

transportation service at the owner’s convenience without limitation of range or speed and with 

the owner’s choice of route. However, this convenience has high initial and operating costs. The 

least expensive car is currently DKK 90,000 and the car is the second most expensive investment 

after real estate.112 An alternative to buying is leasing, which is becoming increasingly popular and 

constitute 10% of the total new car sales.113 Leasing decreases the high initial cost but carries a 
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higher monthly cost instead. Furthermore, the customer knows the total cost during the leasing 

period and does not have to worry about the car’s reselling price, as the customer returns the car 

to the leasing company at the end of the period. 

The major difference in performances between an EV and ICE car, is the EV’s range limitation. The 

question relates to each consumer’s utility curve; what is the consumer’s perceived value of the 

inconvenience of the range limitation. Secondly, the initial price is a hindrance as the EV including 

the battery carries a higher initial cost than a comparable ICE before taxes. Better Place will 

remove the range limit using battery exchange station and lower or remove the initial cost by 

leasing the battery. The consumer’s perception of inconvenience is sought changed and the price 

structure enables a lower initial cost. Finally, the trustworthiness of the sales person is a driving 

factor in car sales and this person can greatly influence a consumer’s choice of car.114  

Price of a car 

One of the first mass produced EVs to be introduced in Denmark will be the Renault Megane in 

2012, which will be used in this example. The price for the Megane EV is at present unknown, but 

will, according to Renault, cost approximately the same as an equivalent ICE car before 

registration taxes without the battery.115 A new Megane cost DKK 209,900 including vat and 

registration taxes. The registration tax amounts for DKK 104,787, hence the EV price will be 

around DKK 105,113 including VAT., 

Table 10: Car registration calculation 
Item DKK 

2009 Renault Megane price 209,900  

- Deductibles  (15,070) 

- Tax rate 105% under 79,000 (82,950)  

- Tax rate 180% over 79,000 (21,137)  

- Fuel addition (1,100)  

- Seat belt alarm deductable 400 

Total tariff 104,787  

Cost price including VAT 105,113  

NPV of batteries including VAT* 72.711 

* 8% Discount rate used  

Source: Skat 

The customer needs to lease or buy a battery to get the EV running. The cost of the battery 

differentiates greatly, but a price of around DKK 50,000 excluding VAT is realistic.116 With that 

assumption a customer will save DKK 32,000 compared to the ICE version of the Renault Megane. 

Interest rates for financing a car vary from bank to bank. One bank, BankmedHjerte, has started to 

offer special rates on environmental friendly energy class A, B or C cars (gasoline consumption 

must be over 14.3 km/liter and for diesel 16.1 km/liter). The yearly rate of interest is Danmark 

Nationalbank rate plus a premium of 3.6%, making the rate 5.25% as of June 8, 2009.117 Almost all 

new cars in 2012 will be elligible for this loan, as the car manufacturers must get all their fleet 
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average of new cars’ carbon emission under 130 gram/km by 2012. The 2009 Megane ICE car is in 

energy category C with 14.9 km/l and can apply for this loan, so the interest rate is the same.  

The running cost of the car is also a large part of the total cost of ownership. Yearly green tax for 

motor vehicle is DKK 2,520 paid semiannually for the ICE, but zero for the EV. The cost of driving 

the ICE car versus the EV is also different. Assume the owner drives 18.500 km per year and a liter 

of gasoline is DKK 9.2 while a kWh is DKK 2.2.118 The efficiency on the ICE is known to 14.9 km/l 

while the EV is estimated to drive 6 km/kWh including the uses of auxiliaries. 

Table 11: Yearly cost of ownership of an ICE and EV 
Renault Megane ICE car EV Difference   Small ICE car 

Range per liter or kWh 14,90 6,00    22 

Price of fuel 9,20 2,20    9,2 

Cost per km 0,62 0,37 0,25   0,42  

Yearly cost in fuel 11.422,82 6.783,33 4.639,49  7.736,36  

Green tax on motor vehicles 2.520,00 0,00 2.520,00  520,00  

Insurance cost 1.000,00 1.000,00 0,00  1.000,00  

Interest on car loan* 2.793,03 1.494,21 1.298,82  1.494,21  

Interest on battery*   778,72 -778,72  -   

Yearly cost of ownership 17.735,85 10.056,26 7.679,59  10,750.57 

* Interest on loans are based on rates from BankmedHjerte of 5,25% and a duration of 7 years. 
Down payment is assumed 10%. 

Source: Authors calculation 

The owner of an EV will save DKK 7,680 yearly compared to the ICE owner. Insurance cost is 

assumed to be the same. Value depreciation is not included as the reselling price of the EV 

depends on the total EV market when scrapped. Running maintenance cost of an EV should be 

less, due to the simple engine type and minimal number of moving parts, but not included in the 

calculation. If the EV is compared with a small secondary ICE car, the yearly cost of ownership will 

only differ by 700 DKK.  

The total cost of ownership is shown in Table 11 with a used discount rate of 8% for the Net 

present value, which correspond to a consumer loan.119 The battery lifecycle is today estimated to 

be 6 years, while the car lifecycle is 13 years, so a new battery will be brought in year 7. The 

battery cost plus VAT is expected to follow Better Place five year Moore cost curve.120 Table 12 

represents the payment in the respectable years with a down payment on the car of 10%, while 

the rest is financed with a 7 year bank loan. 

Table 12: Net present value of ICE car versus EV based on 8 % discount rate 
Description NPV Year 0 Year 1 Year 2-6 Year 7 Year 8-13 

ICE car and operating costs 153.646  21.000  17.736  17.736  17.736  14.943  

EV car and operating costs -   10.500   10.056   10.056  10.056  7.783  

Battery1 -    6.250  -   -   -   -   

Battery2 -   -   -   -   17.500  -   

EV total 100.313  16.750  10.056  10.056   27.556   7.783  

Difference in NPV  53.334       

Source: Authors calculation 



Marked conditions of Electric vehicles entry on the Danish market 

67 

 

The total NPV of EV, battery and running costs are DKK 100,313, corresponding to yearly 

installments of DKK 7,716 over 13 years. This is the present value the subscriber will pay for the 

EV. The total cost of ownership savings for an EV compared to the ICE car is DKK 53,334. The next 

generation EVs will have higher km/kWh. With a 9 km/kWh and the same price of EV the running 

cost savings will be DKK 9,940 yearly (NPV difference DKK 71,205).121 This assumes that the 

consumers will buy the same model. If the choice is between a small ICE car with lower gasoline 

consumption per km and an EV the gasoline has a lower total cost of ownership than the EV. Also 

while an identical comparison of a car model gives a clear advantage and an idea of the potential 

of the EV, there are still a number of inequalities, which are difficult to measure: Ease of use, 

battery recharging time, mobility restrictions and safety issues. 

Better Place’s business model 

Better Place’s business model tries to counteract these inequalities by offering battery 

replacement against mobility limitation, ease of use with the software and GPS. Part of the 

business plan is to lease the batteries to the subscriber, thereby removing the battery cost of DKK 

62,500 in year 0 and DKK 17,500 in year 7, corresponding to NPV of DKK 72,711. Better Place will 

sell the kilometers to the subscribers at a premium to cover the cost of the infrastructure and the 

cost of batteries. 

Better Place’s removal of range limitation will represent a value for the subscriber, assumed to be 

DKK 53,334, which is equal to the NPV difference between the Renault Megane EV and ICE. This 

assumption points to the fact that the EV and ICE are comparable and represents the same value 

for the customers. The DKK 53,334 exemplifies a yearly payment of DKK 4,102 (monthly DKK 342). 

This implies that Better Place can charge a premium up to DKK 4,049 per year to cover the cost of 

the infrastructure and with the costs as a comparable ICE Megane. 

9.4.3 Government 

The government value can be measured in non-monetary issues and monetary value. Non-

monetary is connected to the obligations by treaties ratified. Non-monetary issues will indirectly 

influence the government’s ability to generate revenues, while monetary value is largely based on 

the registration tax on new cars sold in Denmark, green tax on motor vehicles, VAT and fuel taxes. 

The tax revenue for motor vehicles is estimated in 2009 to be 5.2 percent or DKK 42.5 billion, 

excluding VAT on car sale, of the total tax revenue of DKK 824 billion. 

VAT will affect the government’s revenue positively, as an EV including battery will be more 

expensive compared to an ICE car before registration tax. This will increase VAT revenue by DKK 

10,000 pr sold EV with battery (Battery cost of DKK 40,000 excluding VAT). Another increase in 

revenue will be on the electricity tariffs, as more electricity will be needed. The government will 

increase its revenue by DKK 1.38 including VAT per extra kWh electricity sold. From 2010 a new 

tariff on the air pollutant NOx will increase the electricity price. Declining revenue will come from 

green tax on motor vehicles, registrations tax and fuel tax. With the Renault Megane example the 
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government will not receive the onetime registration tax of DKK 105.000 or the semi-yearly green 

tax of motor vehicles of DKK 1,260, and will not get the gasoline tariff of DKK 4.14 per liter, 

corresponding to DKK 5,140 per year with a driving pattern of 18,500 km. – a yearly revenue 

deficit of DKK 7,660 and zero revenue from registration tax. 

Table 13: The total revenue for motor vehicles (in thousands) 
Fiscal Year 2001 2002 2003 2004 2005 2006 2007 2008*  2009* 

Fuel tax 10.151 10.432 10.420 10.282 9.524 9.256 9.209 9.000 8.950 

          

Green tax on motor vehicles 7.406 7.943 8.017 8.334 8.693 9.221 8.712 9.918 10.295 

Registration tax 12.358 14.487 12.839 16.799 21.109 23.731 24.321 21.590 20.590 

Car liability insurance tax 1.526 1.821 1.923 1.999 2.040 2.125 2.097 2.050 2.125 

Road tax 316 331 328 396 456 457 473 480 500 

Taxes on motor vehicles 21.606 24.582 23.107 27.528 32.297 35.535 35.603 34.038 33.510 

          

Total taxes on motor vehicles 31.757 35.014 33.527 37.810 41.821 44.791 44.812 43.038 42.460 

          

Other affected taxes          

VAT 135.588 130.234 132.203 140.423 151.752 165.813 174.281 180.000 184.300 

Electricity tax 7.733 8.241 8.310 8.378 8.427 8.697 8.664 8.500 8.800  

Source: Danish Tax authorities 

The government conducted a study in 2008 what the consequences of tax revenues would be if 

10% of the car park in 2020 is EV: Total revenue deficit of DKK 4 billion (Registration tax -2.4, 

Green tax of motor vehicles -0.6, fuel tax -1.3 and tax on electricity 0.4). This research was based 

on a status quo scenario, where taxes are kept in place. Realistically, the government will 

eventually be forced to increase taxes or cut expenses to cover a revenue deficit of DKK 4 billion. 

The positive thing for the government would be lower CO2 emission by 0.7 tons and one extra EV 

will half noise pollution compared to ICE cars at low speed.122 

Some of the issues are not measurable, but can still positively influence EV sales, like treaties, 

regulations, and laws. Treaties ratified by Denmark will have to be upheld and Denmark has 

committed to reduce CO2 emission by 20% by 2020. This reduction will have to come partly from a 

reduction in the transportation sector which representing 20% of the Danish CO2 emissions or 

12.95 million tons.123 55% of this or 7.12 million tons was from passenger vehicles, corresponding 

to 11.2% of the total CO2 emissions.124 Introduction of EVs can help Denmark reach the goals of 

the ratified treaties and at the same time help use a large percentage of the wind energy 

produced.  

Better Place cannot influence the government directly, but by building the infrastructure show 

that EVs are a clean and efficient alternative to the existing car park. The Danish governments 

should keep the existing tax exemptions on EVs until a suitable number of EVs is on the market 

and the infrastructure is in place. Conversely, the government has to secure its revenue and 

constrain the growth in the total car park.  
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9.4.4 Car manufacturers 

Car manufacturers’ revenue originates from two primary sources: Cars and spare parts (in the USA 

some car manufacturers also provide financing). EVs can create value for car manufacturers. The 

EV can create a new market with environmentally friendly consumers, and potentially gain market 

shares from ICE models. First mover advantage of EVs might not be necessary, but an EV 

compatible with Better Place battery exchange stations could create a market or gain market 

shares from competitors. The current trend of providing customers with greener alternatives will 

force other car manufacturers to produce greener vehicles in order to stay competitive. 

Car manufacturers are key allies for Better Place. Renault-Nissan is the only official partner to offer 

battery exchange solutions for their EVs. Tesla Motors’ new EV model S has a battery exchange 

feature, but Better Place has not yet been named as technology provider. Most car manufacturers 

are working on EV prototypes with a fixed battery. EVs with a fixed battery can use the charging 

spots. Better Place hopes that car manufacturers will produce many different EV models in order 

to get a large EV park on the road. 

Value creating for car manufacturers will come from increasing market shares and from latent 

environmentally conscious consumers. Furthermore, car manufacturers can brand themselves as a 

sustainable transportation provider. Better Place will provide the infrastructure for EVs creating a 

platform for sales, while the car manufacturers can sell EVs, which supports Better Place.  

9.4.5 Car dealerships  

Car dealerships are faced with the same primary sources of revenue as the car manufacturers, plus 

add-on sales and repair subscriptions. Most new cars in Denmark are sold with loss, but profit is 

gained back with after sales services and repairs: A car sold often creates a sales lead to the 

service center and thereby creates revenue for the repair shop.125  

In Denmark the price of a vehicle before taxes is lower than the rest of Europe as a result of the 

high taxation. Car manufacturers give Danish importers a discount of around 5%, while the cost of 

spare parts is higher compared to other EU countries.126 In 2006, a sample of generic average 

spare parts prices for the same car type varied from €188 in Spain to €262 in Malta. Denmark had 

the second highest price with €237.127 

Car dealerships may have to rethink their strategy of earning the money on after sales services 

with the arrival of EVs. An EV’s engine is simple and has only a few moving parts compared to an 

ICE, and therefore requires less repairs. Car dealerships can incorporate a higher margin for EVs, as 

total cost of ownership for the consumer is less than an ICE car. Better Place can create incentives 

by offering the car dealerships free charging spots and provides sales commission on each sold 

Better Place subscription. A marketing campaign by Better Place directed towards end customers, 

can also create a demand for EVs through a pull strategy. 
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9.4.6 Oil companies and gasoline service stations 

The present infrastructure for cars mobility is based on gasoline and diesel stations. Ultimo 2008 

there were a total of 2,012 service stations of which 866 stations are managed by private 

companies and 1,146 stations are owned by the oil companies. 1,244 were unmanned self service 

stations only selling fuel.128 Compared to 2006, 80 service stations went from privately owned to 

be owned by the oil companies, which could imply that the oil companies are trying to get a 

stronger hold on the Danish market by consolidating the market for gasoline and diesel products.  

Better Place needs to build an alliance with one of the geographically well place oil companies, like 

OK, Statoil (incl. 123), Shell (incl. Shell express), Q8 (incl. F24) or YX Energy (incl. Uno-X) to secure 

good locations for their battery exchange stations. But Better Place is also a competitor to the oil 

companies as a mobility provider for transportation. The oil companies are also fighting for 

hydrogen to be the replacement of fuel for cars, as they have expertise in production, distribution 

and sale of flammable liquids via their network of service stations.129 Without an alliance with one 

of these oil companies, Better Place will need to invest in land thereby increasing their costs. 

Better Place has to convince the gasoline stations of the value of an alliance. Better Place can offer 

a differentiation strategy to gasoline stations in the form of new services to customers leading to 

more convenience sales. A good potential alliance candidate is YX Energy, owned by Reitan 

Servicehandel. Reitan Servicehandel is owned by the Reitan Group, whose core business is not 

selling gasoline but organizing and operating franchise-based activities in the fields of low-price 

trading (Rema1000) and convenience trade (7 Eleven, YX Energy) in the Nordic region.130 An 

alliance with Reitan Servicehandel could give Better Place access to YX and Uno-X stations, as well 

as Rema1000 supermarkets for their infrastructure. 

9.4.7 Part summary 

Energy monopoly on the electricity sold to Better Place subscribers, as DONG Energy is part owner 

of Better Place Denmark and the preferred provider of electricity. The customers can refrain from 

buying EVs making the EV infrastructure unnecessary. The consumer will buy the EV, if the cost 

saving outweighs the convenience loss. Better Place will minimize or remove the obstacles 

through their business plan. The Danish government will to a certain extent depend on reductions 

from EVs and can therefore benefit from a privately created infrastructure, but must commit to 

favorable terms for EVs and Plug-in Hybrids until sales reach a critical mass. This could in the short 

run mean losing tax revenues, but help reach the ratified treaties. Car manufacturers are the 

backbone for Better Place and they are mutually dependent to succeed. Car manufacturers will get 

a market served, if an EV infrastructure exists, while Better Place will gain subscribers to EVs sold. 

Oil companies and their network of gasoline stations will not gain any value for their core product, 

as Better Place business plan will undermine the demand for oil. On the other side most of the 

revenue from gasoline stations in Denmark comes from convenience sales through the service 

outlets. Reitan Servicehandel could be a potential alliance partner, as they own and operate a 

number of gasoline and service stations and Rema1000 supermarkets in Denmark. Reitan 
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Servicehandel core competence is within retail sales, not gasoline sales like most of the other 

owners of gasoline and service stations.  

9.5 Analysis key points 

Through the analysis of the macro-, industrial- and micro environment and the value network, the 

current market and several key areas have been defined. The key areas are important elements in 

Better Place’s strategy to improve the entrance to the Danish market, and are highlighted in Table 

14. It is these key areas that influence the adaptation of EVs and are the basis of the scenario 

analysis, presented in the economic analysis section 10. This section deals with the areas which 

Better Place can actively influence. The purpose is not to present strategic solutions to these 

matters but to collect them in categories and define their impact. This does not exclude 

unmentioned areas as important, but as these have already been discussed during the analysis 

and are not directly susceptible to be influenced by Better Place, they will be omitted from 

categorization. 

The identified areas have been sorted into 5 categories: alliances, competitors, consumer, political 

issues, and technology. Table 14 shows the key areas under each category and the analysis used to 

identify each area. Most areas were revealed in the Porter’s 5 Forces and the SWOT analysis, as 

they are targeted at the industry and micro environment and can thereby be influenced by Better 

Place. 

The alliances focus on suppliers and distribution. Especially the latter has been emphasized as the 

distribution channels have not yet been determined but enables a different setup from the 

existing gasoline business. Alliances are important to strengthen Better Place and create access to 

its market. 

Competitors are mentioned due to the fierce competition within the existing mobility industry and 

hence the need for differentiation. Not only in respect to the existing gasoline business but also 

future competition on electricity for EVs. As Better Place acts as a middleman, and therefore 

requires a premium, value addition and differentiation is necessary. Better Place’s raison d´être 

has to be clarified. 

The consumer category consists of a larger number of key areas, which relate highly to demand. 

The key areas deal with the inconvenience issues, financial drivers, and the point of purchase. The 

importance of a clear message and financial arguments are stressed as well as limiting the 

consumers’ uncertainties. 
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Table 14: Strategic areas 

Area Key areas Analysis 

Alliances Strong alliances needed (to secure stability and break competitive rivalry) STEER 

 Finding partner in gas station or other channels for location of battery exchange stations PORTER & 

Value Network 

 Finding partners in car dealers and solve the incentive problem – give them incentives PORTER & 

Value Network 

 Use manager’s potential to access networks and create partners SWOT 

 Convince car manufacturers to support the battery exchange technology SWOT 

 Use retailers as location for exchange stations and charging spots SWOT &  

Value network 

Competitors Key factor: counteract competition existing rivalry (gas/EDISON) STEER 

 Differentiation of product, raison d’être, for middleman (better than electricity companies) PORTER 

Consumer Economic arguments move consumers to EV market (price sensitive) STEER & 

Value Network 

 Achieve more-value-for-money by targeting EVs as primary choice SWOT 

 Social factors favor private cars (status) STEER & 

Value network 

 Habit changing is difficult STEER 

 Focus on point of purchase – partner on marketing efforts PORTER 

 Use press attention SWOT 

 Change consumer habits and knowledge barriers SWOT 

 Battery value depletion make consumers hesitate – undermine investments SWOT 

 Keep message to customers clear (avoid diffusion) SWOT 

 Remove uncertainties as cost of repairs, emergency breakdown, batteries, range anxieties SWOT 

Political issues Create political support as BP system supports stability in grid / differentiate from super charge SWOT 

 Lobby for EV benefits (redemption on registration tax and road pricing) PORTER 

 Changes in tax revenue Value Network 

 Use climate summit SWOT 

Technology Consider impact of super charge technology and improved battery capacity SWOT 

 Defend battery exchange technology SWOT 

Source: Authors compilation 

The political issues relate to lobbyism in favor for EVs and accentuation of how Better Place 

supports stability in the grid. Furthermore, the climate summit is mentioned as an opportunity to 

show the technology. 

Finally, technology relates to developing a strategy of incorporating new technologies into Better 

Place’s infrastructure and extent services to support EVs, which do not support battery exchange. 

Additionally, Better Place should defend the battery exchange technology using arguments of grid 

stability. 

As it can be seen in Table 14 alliances and consumers have the majority of key areas and is likewise 

the categories which should be given great attention in the strategy planning. They relate to the 

increasing demand for EVs and securing distribution channels. Bottom-line is that the key areas 

are all related and interdependent with the number of EVs sold.  
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10 Economy analysis 

To build and operate an infrastructure for EVs requires a large investment. The investors will 

require a return on investment corresponding to the risk perceived in the project. Better Place will 

have to prove their financial worth to investors within a short period of time. 

The market and Better Place analysis identifies the following key areas: Alliances, competitors, 

consumer conversion, political and technology. These areas will have an effect on the forecast. 

The competitors and consumer conversion will affect revenue and marketing cost, while 

technology will affect the cost of infrastructure and batteries. Another investigation is the discount 

rate (WACC), which is further discussed in the NPV section. 

The next section describes four future scenarios for Better Place’s financial situation. The scenario, 

which the authors believe to be closest to the future market, is explained in-depth to forecast 

Better Place’s financial situation and its assumptions. Afterwards the results of the remaining 

scenarios are reviewed. Finally, a sensitivity analysis compares the NPV and DCF analysis. 

10.1 Scenarios 

Scenario analysis is a process of analyzing possible future events by considering alternative 

outcomes (scenarios). Scenarios are used as management tools to prepare responses for likely 

future events and create awareness of uncertainties. The focus of these scenarios is Better Place’s 

financial situation with a set of different input variables. The scenarios include internal and 

external factors, which can influence the outcome. Scenario planning provides an understanding 

of the potential future outcome for Better Place in 2020. The scenarios are based on the key 

findings of the analysis and reflect some of the possible different paths the market and Better 

Place can take. 

The four scenarios will be compared on 9 parameters. These 9 parameters explain the scenario’s 

key assumptions and the year 2020 results of these are depictured in the Table 15. 

Table 15: Scenario predictions 2020 
 Factors Scenario 1 Scenario 2 Scenario 3 Scenario 4 

EVs on the market 150.000 214.000 425.000 500.000 

Battery exchangeable EV subscribers  37.500 53.000 106.000 400.000 

Non-compatibles EV subscribers  22.500 32.000 159.000 75.000 

EV Efficiency per kWh 6  7  8 9 

EV loss in efficiency from charger to vehicle 15% 15% 10% 10% 

Electricity price 1,37  1,37  1,37 1,37 

Price of battery  30.000  25.000   20.000   11.500  

Number of battery exchange station  30   60   80   100  

Number of charging spots  20.000   55.000   70.000   100.000  

Source: Author compilation 

The three market parameters; EVs on the market, Battery exchangeable EV subscribers, and non 

compatible EV subscribers are all based on percentages of the new car sales from 2011. The 
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parameter, EVs on the market, is calculated as a percentage of the total car sales, which is 

estimated to be 170,000 cars in 2011, while the two latter is a percentage of the total number of 

EVs.  

The two parameters; the EVs efficiency per kWh and loss of efficiency from charger to vehicle is 

static throughout the period, meaning the value presented in Table 15 is used in the forecast 

period. The electricity price is estimated to be DKK 1.37 and is kept static in the forecast period. 

The price of electricity will increase in 2015 due to the NOx taxation, but the figure is not included 

in the price, as new wind mills could similarly lower the price of electricity. 

Price of battery is following the 5 year Moore curve and will follow the Moore curve until the price 

in the table is reached after which the price will stay the stated number the rest of the period. E.g. 

in scenario 2, the price will follow the Moore curve until 2014, where it will stay static of DKK 

25.000 for the remaining period.  

The implementation plan regarding the number of battery exchange stations and charging spots 

differs in year 2020 by the stated numbers in the table. The starting point in 2010 for all scenarios 

is 30 battery exchange station and 10,000 charging spots and is increased linearly (evenly over all 

years). 

Scenario 2, A slow start, describes how the models have been calculated through the set of 

assumptions. The calculations for the scenarios not described are included in appendix A. 

10.1.1 Scenario 1: No Support  

The climate debate goes nowhere and no protocol is signed at the UN Climate Change Conference 

in December. The interest for EVs never materializes as an alternative to current transportation 

forms. The oil price remains low and the number of EV models is minimal. The consumers do not 

accept the shortcomings of EVs and buys ICE or alternatives fuel cars instead. 

Better Place will have an infrastructure with no EVs to support, creating a sunk cost in battery 

exchange stations and charging spots. Better Place will focus on providing charging solutions to 

plug-in hybrids and the few EVs on the market. This scenario is the worst scenario for Better Place, 

but there will still be 150.000 EVs and plug-in hybrids on the market by 2020. Better Place will 

have a customer base of 60,000 subscribers of which more than half have a battery exchangeable 

EV. The efficiency of the car is in average 6 km per kWh of electricity with added loss of 15% due 

to auxiliary consumption. The number of battery exchange station will not be expanded after the 

initial 30 are installed and the number of charging spots will only expand by 10.000 extra over the 

period.  

10.1.2 Scenario 2: A slow start 

The economic recession has caused the new car sales to drop and car manufacturers to go 

bankrupt and consolidated. The existing manufacturers are working to improve ICE cars and 

implement new technologies to the market. In Denmark 10% or 200,000 car will be EVs or plug-in 
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hybrid in 2020. The changes of registration tax and introduction of road pricing will make the EV 

less attractive, but the green alternative will make the EV the secondary car.  

Better Place will have 53,000 subscribers with battery exchange technology and 32.000 subscribes 

for charging spots in 2020 with a few competitors. The number of battery exchange stations will 

be linear introduced until the 60th battery exchange station, while the number of charging spots 

will increase to 55.000 public charging spots are in place. The price of the battery will be DKK 

25.000, which is half the price Shai Agressi anticipates. The remaining 60% EV owners do not feel 

the necessity to buy a subscription, as the primary car is a gasoline car. The EV is a secondary car 

with good fuel economy.  

10.1.3 Scenario 3: The green alternative 

The UN Climate Change Conference becomes the Copenhagen Protocol, where countries all over 

the world commit to reduce CO2 by 50% in 2050, compared to present levels. The transportation 

sector will be included in the protocol and create a large push toward alternative fuels. The oil will 

rise to $150 per barrel and the government will subsidize alternatives to ICE technology, which will 

increase EVs’ market share to 20% of the total car park in 2020. Other contenders, like Hybrids, Bio 

fuel, and Hydrogen will also increase their market shares.  

Better Place will have more than 50% of the total EV market of which 100,000 EVs will be able to 

exchange batteries. Furthermore 159,000 subscribers will use Better Place charging spots 

infrastructure. The efficiency of 8 km per kWh and a battery price of DKK 20,000 will make more 

consumers choose EVs. Better Place’s infrastructure will include 80 battery exchange stations and 

70,000 public charging spots. 

10.1.4 Scenario 4: A better place 

The Copenhagen protocol will force the government to decrease CO2 emission by 50% in 2030, 

and create a complete EV park, consisting of minimum of 25% of the total car park in 2020. Car 

manufacturers will create a few battery standards, of which all can be easily exchanged. Oil prices 

will surge till $200 per barrel and renewable energy will be the primary source of energy creating a 

better place. 

Better Place will have a subscription base of little fewer than 500.000 EVs in 2020, where 80% will 

be able to exchange batteries at Better Place. Better Place will have alliances with a number of EV 

manufacturers and is the preferred infrastructure provider. First mover advantages have paid off 

with limited competition in the Danish market. Better Place’s infrastructure includes 100,000 

charging spots and 100 battery exchange stations by 2020. 

10.2 Analysis of Scenario 2: A slow start 

With the present market conditions and the political intervention on car registration taxes and 

road pricing, the authors believes this to be the most likely scenario in 2020. A detailed description 

of the forecast, NPV, DCF, and the assumptions behind the scenario is provided in this section. 
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Future market predictions are only as good as the input. Understanding the underlying 

assumptions is crucial for understanding the accuracy of the forecast, making it important to 

describe and understand the assumptions made. The macroeconomic patterns will be described 

first, followed by cost drivers, which will lead to the revenue model. These assumptions include 

Better Place’s internal factors, like cost of battery exchange stations and charging spots. It is not 

the intention to replicate all of Better Place’s assumptions (as Better Place will inflate predictions, 

making Better Place biased in their statements). Better Place also possesses knowledge, to which 

the public does not have access. Assumptions which cannot be verified have been estimated from 

the authors’ knowledge gained through research and interviews.  

10.2.1 Car park 

The Danish car park is reaching 2 million. In 2008 sales of new cars and vans weighing less than 

3,500 kg was 184,318. The first three months of 2009 new car sales were 40% lower compared to 

the first three months of 2008. New cars sales are estimated to be 120.000 in 2009, but are 

expected to be back to pre-crisis sales in 2011.131 

Table 16: Car park assumptions 
Market assumptions Piece / pct Reference and Note 

New cars and vans sales in 2011  170,000  Statistics Denmark: 9 year average  

Increase in new car sales from 2011 onwards 1.8%  Ministry of Finance: expected growth rate 

EVs market share a new car sales  10.0%  Estimate 

Increase EV percentage of new car sales 5.0% Estimate 

BP compatible EVs of EVs market  25.0%  Estimate  

EV non compatibles percentages of EV market  75.0%  Estimate 

EV non compatibles but still BP subscribers  20.0%  Estimate 
 

  

Source: Authors compilation 

The forecast focuses only on the segment of cars and vans weighing less than 3500 kg, referred to 

as cars, as EVs are only produced in this segment. Car sales are estimated to be 170,000 in 2011, 

with an increase of 1.8% per year, making the total car sales close to 200,000 in 2020. With an EV 

market share of 10% in 2011. With this being increased by 0.05 per year, the EV market 

corresponds to 13% of new sales in 2020. Better Place compatible EVs are estimated to be 25% of 

total EV market, and 20% of EVs without capabilities to change battery will buy a Better Place 

subscription for charging at charging spots. These assumptions are based on the general trend in 

new car sales due to the recession, the number of EV manufacturers and number of models on the 

market (Renault-Nissan is the only supplier of Better Place combatable EVs), the improvements in 

ICE fuel economy, the uncertainty on EVs registration taxes after 2012, and the potential road 

pricing in 2015. These assumptions are far from Better Place’s estimation of 500,000 EVs in 2020. 

10.2.2 Driving pattern 

Driving habits varies greatly depending on personality, age, car purpose, and car type etc. Hence, 

the actual efficiency and average kilometer differs, but 18,500 km is the calculated national 

average.132 
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Table 17: Driving pattern 
Area Km / kWh / % Reference and Note 

Kilometers per year 18,500 km   Ministry of Transportation and FDM  

kWh efficiency per   7 km  Folketinget and Dansk Elbil Komite  

Efficiency loss in electricity  15 %   Dansk Elbil Komite test over 17 years  

Actual electricity usage per year  3.,039 kWh   Calculated  

Source: Author compilation 

The efficiency of an EV is estimated to 7 km/kWh, which is calculated as the actual movement of 

the EV (battery to wheel). More electricity is actually used, which correspond to around 15% extra 

electricity corresponding to an efficiency loss, creating a total usage of 3,039 kWh per 18,500 km. 

Auxiliaries like heating, fans, electronic devices and sprinkler system will also lower the km/kWh. 

The auxiliaries’ power consumption is included in the 15% electricity loss. 

10.2.3 Cost 

The cost drivers are taken from Better Place in regards to cost of battery exchange stations, 

charging spots and battery cost. The unknown cost drivers are estimated below 

Electricity 

The only direct variable cost driver is the electricity consumption, but it is difficult to measure the 

individual efficiency of kWh as described under driving habits in section 9.1.1 social cultural 

factors. The different cost parameters for electricity are shown in Table 18. 

Table 18: Electricity cost split up 
 Cost structure DKK Reference and Note 

kWh electric price  0.30109 Nord Pool MWh spot price daily 2006-2008 converted to kWh 

kWh Taxes 0.68500 Current taxes on electricity 

kWh Transportation 0.40700 Current taxes on electricity 

Night price discount -0.03981 Peak (8 AM - 8 PM) - off peak 1 (midnight to 8 AM) average 

Renewable energy 0.02000 Average price difference between green and regular energy 

Electricity total per kWh 1.37328 excluding VAT 

Source: Authors compilation from Nord Pool, Dong Energy, Danish Energy and Tax authorities 

The cost of electricity only constitutes 22% of the total cost, while the remaining 78% is cost of 

transportation and taxes. The introduction of a new NOx tax in 2015 will further raise cost. Better 

Place will buy large quantities of electricity making their price lower, but Better Place cannot affect 

the 78% of the cost. E.g. the consumers’ price for a kWh is DKK 0.3231 with a yearly consumption 

of 5,000 kWh compared to Better Place price of DKK 0.2813.133 Adding taxes and subscription fee 

for the consumer will raise the price to DKK 1.7466 excluding VAT, compared to the price of DKK 

1.3733 Better Place pays. 

Fixed costs 

Fixed costs are not affected by the number of Better Place subscribers. The sales and marketing 

teams are considered part of the fixed costs as they are employed regardless of the number of 
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subscribers. Sales and marketing and salary costs are assumed to be minimum DKK 10 million, but 

will vary with the total revenue. 

Table 19: Fixed cost as a percentage of revenue 
Area DKK  Revenue level 

Sales and marketing 10,000,000 or  5% of revenue whichever highest 

Salary 10,000,000 or 20%of revenue whichever highest 

Source: Authors compilation 

A rule of thumb is that 2-3% of the revenue will go to sales and marketing costs if operations are in 

the business-to-business market, while this number is 10% if it is business-to-consumer market.134 

Sales and marketing has been assumed to be 5% of the total revenue, as Better Place sell their 

solution through car dealerships and only have smaller direct sales to the end consumers. Better 

Place operates in both markets, but will primarily use car dealerships to acquire customers. 

Furthermore, Better Place’s knowledge on selling a mobility transportation solution is limited, as 

their core competencies are within software and infrastructure development and deployment. 

The salary level at Better Place is uncertain, but 20% of revenue or a minimum of DKK 10 million is 

estimated based on 25-30 employees in the Better Place office. Jens Moberg has said that Better 

Place would need 300-400 engineers when the 500,000 EVs are reached.135 

The introduction of a network of charging spots and battery exchange stations will assist the EV 

sales. Better Place promises that it will be possible to drive throughout Denmark by 2011 and 

further states that less than 100 battery exchange stations are required to cover a fully developed 

infrastructure. The initial battery exchange stations needed is estimated to be 30. 

Table 20: Unit development 
Units / Year Year 2010   Increase by  Year 2020 

Battery exchange station   30   3 yearly  60  

Batteries on stock per battery exchange stations  300   30 yearly (10 pr station) 600  

Charging spot at home BP compatible  1   1 per customer   

Charging spot at home non-BP compatible -      

Charging spot away 10,000   5,000 yearly 55,000  

Source: Authors’ assumption 

The implementation plan in scenario 2 is not based information from Better Place. It is extended 

over a longer period to minimize the financial strain of resources. Implementing the battery 

exchange stations over a 2 year period from 2010 will deteriorate the Net Present Value (NPV), as 

expenses occurred in the beginning will contribute more, than expenses occurred in later periods. 

Batteries for storage in the battery exchange stations are being calculated as an expense incurred 

with the installation of the station, while batteries leased by the subscriber are financed through 

bank loans. These are secured by the leasing agreements with subscribers and provide low 

interests rate. Their cost is therefore not stated in the forecast. 
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Depreciation, amortization, interest and tax 

The investment in the infrastructure and batteries will decrease in value and is depreciated 

according to regulations, as shown in Table 21. 

Table 21: Depreciation, Amortization and tax 
Area %  Reference and Note 

Depreciation    

  Charging spot Immediately  Danish Act on Depreciation and Amortization, minimum value 

  Battery exchange stations 7%   Danish Act on Depreciation and Amortization § 5 C, stk. 2, jf. stk. 4 

  Battery purchase year 0%  Danish Act on Depreciation and Amortization § 5, stk. 4 

  Battery 2nd year 50%  Danish Act on Depreciation and Amortization § 5, stk. 4 

  Battery 3rd and following years 25%  Danish Act on Depreciation and Amortization § 5, stk. 4 

Amortization N/A  Assumed no defaults 

Tax 30%  Corporate tax  

Source: Author compilation with data from Danish Ministry of Taxation 

Depreciation and amortization are tax technical issues for companies, as it does not affect the cash 

flow directly. A tax shield will lower taxes paid to the government, as companies can deduct the 

loss of asset value. The charging spots can be depreciated immediately as the cost is below DKK 

12,300 excluding VAT, while battery exchange stations will depreciate with 7% a year. Batteries 

are leased to subscribers and are depreciated under the law of leasing making it applicable for a 

50% depreciation the second year, with a further 25% depreciation in the following years. This 

forecast uses the maximum allowed depreciation per year to maximize the tax shield. This raises 

the question if all the batteries are depreciation at the same rate including the stored batteries in 

the battery exchange stations. The maximum depreciation assumption is questionable as a battery 

used often will depreciate faster. On the other hand, rapid improvement in battery technology 

and a 5 year Moore curve will halve the value of a five year old battery, which supports the 

assumption. This scenario works with an assumption that cost of batteries will follow the 5 year 

Moore curve until 2014, making the cost of battery DKK 25,000 which will be hold constant until 

2020. 

Corporate tax level is 30% in Denmark and amortization cost has been assumed zero. 

Revenue 

The revenue model of Better Place is based on selling kilometers to the subscriber at a fixed cost 

per kilometer. The forecast has separated the different source of revenue to enable easy 

comparison: Battery exchange station, Battery leasing, and km charge. The km charge is using kWh 

as calculation unit and not actual kilometers driven. It does not make a difference for the result as 

the kWh includes the underlying assumptions of the km per year and km per kWh. As driving 

habits and patterns differ, Better Place needs to take a premium to cover costs of the least 

efficient subscriber. Better Place will charge a premium to cover fixed and depreciation costs. A 

sign up payment has been added to represent the immediate loss in battery value or a deposit. 

The battery leased to the customer, and Better Place has secured the battery leasing through a 

bank loan. Better Place will charge the customer an interest rate of 7.75%, while Better Place will 
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borrow the money at the bank for 7%. The 0.75% premium will cover costs of handling the 

contracts. The assumption is that Better Place’s primary business is not the leasing agreements but 

selling kilometers. 

Table 22: Revenue per customer (in 2011) 
Revenue in DKK kWh DKK Onetime DKK DKK yearly 

Onetime upfront payment  5,000  

Battery exchange station per year   1,500  

Battery leasing contract (7,75% interest)   7,000  

Price for electricity 2.47  6,528  

Revenue per customer  5,000 15,028  

    

Revenue per non BP compatible EV 2.75  1,373 

Source: Authors compilation 

The early cost per customer will differ depending on the lease contract’s length and year of signing 

up. Table 22 shows the revenue based on a battery leasing of 6 years corresponding to the 

expected battery lifecycle. Better Place has mentioned that long time loyal subscribers will pay 

less. This makes sense as the initial cost of that subscriber has been covered. Shai Agassi has 

mentioned this payment plan in a number of interviews, but has made no specifications. The BP 

non compatible EVs will be able to use the charging spots, but will pay a slightly higher price of 

DKK 2.75 per kWh corresponding to DKK 1,373 per year with a consumption of 500 kWh. The 

consumption of 500 kWh is the expected use for fixed battery EV owners. 

Discount rate 

To determine the rate used for discounting the cash flows and calculating the NPV, it is important 

to understand the capital structure of Better Place. This information is confidential. Hence, 

assumptions are made towards the capital structure and thus the discount rate. The Weighted 

Average Cost of Capital (WACC) method has been used to calculate the discount rate: 

WACC= rE * EqV/VL + rD * D/VL * (1-T) 

Description Value 

Rate of equity (rE) 0,30 

Rate of debt (rD) 0,10 

Tax shield (T) 0,30 

Equity over value (E/V) 0,60 

Debt over value (D/V) 0,40 
 

The battery exchange station and the charging spots are tangible infrastructure investments, 

which can be pledged as security for the investment. However, the assets are difficult to 

materialize in case of default, which influences the degree of gearing acceptable. It can be 

questioned if the debt ratio is low compared to other infrastructure projects, but if EV sales fail the 

infrastructure have a low or no resale value, as there will be no usages for this particular 
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infrastructure. For the purpose of these calculations it is assumed that Better Place is able to 

achieve a debt to equity ratio of 2/3 or equal to 40% debt. Furthermore, it is assumed that Better 

Place is able to finance this debt at an interest rate of 10% based on the business potential and 

secured by the lower gearing. The remaining equity is financed by investors carrying a higher risk. 

It is assumed that the investors expect 30% in the return on equity. The Weighted Average Cost of 

Capital (WACC) method is used for calculating the discount rate based on the above assumptions. 

The WACC is calculated at 20.8% and will be used in the scenario analysis to discount the cash 

flows. 

Forecast 

The forecast period is chosen until 2020, the year Better Place is expecting 500.000 EVs in 

Denmark. The car manufacturers will start introducing EVs on the Danish market in 2011, and will 

reach full scale production of EVs by 2013 or later. The forecast provides an overview of when the 

initial investment by Better Place will be recovered. The initial investment will have a large impact 

on profitability. In the forecast the infrastructure investment is spread over the years, making it 

financial better for Better Place.  

The forecast only takes the pay-as-you-go revenue model into account. Pay-as-you-go uses the 

current electricity price plus a premium to calculate revenue. Hence, changes in the electricity 

prices will be forwarded to the subscribers. 

The forecast is based on the assumptions described in the previously section. 
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Table 23: Better Place forecast over a 10 period (year 2010-2014 and 2017-2020) 

Customer base 2010 2011 2012 2013 2014 2017 2018 2019 2020 

New car sales    170.000    173.060    176.175    179.346    189.206    192.612    196.079    199.608  

 EV market for new car sales      17.000      17.850      18.743      19.680      22.782      23.921      25.117      26.373  

 BP compatible EVs        4.250        4.463        4.686        4.920        5.695        5.980        6.279        6.593  

           

EV BP compatible total        4.250        8.713      13.398      18.318      34.604      40.584      46.863      53.456  

EV non BP compatible total      12.750      26.138      40.194      54.954    103.811    121.751    140.589    160.368  

Total EV market      17.000      34.850      53.593      73.272    138.414    162.335    187.452    213.824  

BP customer, but not compatible        2.550        5.228        8.039      10.991      20.762      24.350      28.118      32.074  

           

Revenue (in millions) 2010 2011 2012 2013 2014 2017 2018 2019 2020 

BP compatible EVs          

 Upfront payment          21,3          22,3          23,4          24,6          28,5          29,9          31,4          33,0  

 Battery exchange station subscription            6,4          13,1          20,1          27,5          51,9          60,9          70,3          80,2  

 Pay as you go (calc pr kWh used)          27,8          56,9          87,5        119,7        226,1        265,1        306,2        349,2  

 Leasing of batteries          40,0          74,3        103,5        127,7        172,6        173,6        178,8        187,7  

BP compatibles EV (total BP subscribers)           95,3        166,6        234,5        299,5        479,0        529,6        586,6        650,1  

EV non BP compatible total          

 Pay for usages            3,5            7,2          11,0          15,1          28,5          33,4          38,6          44,0  

EV non BP compatible total             3,5            7,2          11,0          15,1          28,5          33,4          38,6          44,0  

           

Total Revenue           98,8        173,8        245,6        314,5        507,5        563,0        625,2        694,2  

           

Variable cost (in millions) 2010 2011 2012 2013 2014 2017 2018 2019 2020 

 Electricity BP customers          17,7          36,4          55,9          76,5        144,4        169,4        195,6        223,1  

 Charging spot per customer          10,6          11,2          11,7          12,3          14,2          15,0          15,7          16,5  

 Electricity non BP customers            1,8            3,6            5,5            7,5          14,3          16,7          19,3          22,0  

 Payment on loans for batteries          27,3          52,2          74,8          95,3        135,9        135,9        139,4        146,4  

Variable cost           57,4        103,3        148,0        191,6        308,8        337,0        370,0        408,0  

           

Operating profit           41,5          70,5          97,6        122,9        198,7        226,0        255,2        286,1  

           

Fixed cost (in millions) 2010 2011 2012 2013 2014 2017 2018 2019 2020 

Sales and Marketing 10,0 10,0 10,0 12,3 15,7 25,4 28,1 31,3 34,7 

Salary 10,0 19,8 34,8 49,1 62,9 101,5 112,6 125,0 138,8 

           

Total fixed cost  20,0 29,8 44,8 61,4 78,6 126,9 140,7 156,3 173,5 

           

EBITDA -20,0 11,7 25,8 36,2 44,3 71,8 85,3 98,9 112,6 

           

Depreciation          

 Battery exchange station 7,4 7,6 7,8 8,0 8,1 8,6 8,7 8,9 9,0 

 Batteries on exchange stations 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 

 Charging spots 25,0 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 

Depreciation total 33,3 21,0 21,2 21,4 21,6 22,0 22,1 22,2 22,3 

           

EBIT -53,3 -9,3 4,5 14,8 22,7 49,8 63,1 76,7 90,2 

           

Interest on battery loans  -11,5 -20,0 -25,9 -29,2 -33,1 -34,1 -35,5 -37,3 

Taxes 0,0 0,0 0,0 0,0 0,0 -5,0 -8,7 -12,3 -15,9 

           

Earnings -53,3 -20,8 -15,5 -11,1 -6,5 11,7 20,3 28,8 37,0 

Source: Authors’ scenario 2 forecast 
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Table 23 provides the forecasted yearly profit and loss. The high asset depreciation and interest 

payments create high fixed costs that deteriorate profits. Better Place is profitable from 2017 and 

forward. This corresponds with the statement of a breakeven point with 50.000 subscriptions.136 

According to the forecast Better Place will have 53,456 subscribers in 2020 delivering Better Place 

earnings of DKK 37 million. EBIT is minus DKK 6.5 million in 2014, when the operating profit goes 

above DKK 100 million. Tax is only paid on positive income and therefore is only used in 2017 to 

2020. But as Better Place’s tax shield on loss can be transferred from past years, payable tax for 

Better will be zero until a couple of years after 2020. This is however not included in the forecast 

and the detailed tax technicalities are not discussed further. 

Cash flow 

The cash flow of Better Place is shown in the table. The initial investment will not be recuperated 

within the forecast period. 

Table 24: Better Place cash flow 
 Investment 2009 2010 2011 2012 2013 2014 

Cash flow yearly 770.0 -10.0 -163.2 -23.9 -18.3 -13.6 -8.7 

Cash flow ultimo year 770.0 760.0 596.8 572.9 554.6 541.1 532.4 

        

  2015 2016 2017 2018 2019 2020 

Cash flow yearly  -3.6 0.9 9.9 18.7 27.3 35.6 

Cash flow ultimo year  528.8 529.7 539.6 558.3 585.6 621.2 

Source: Authors’ compilation 

The cash flow gives an indication of the actual cash needed to support the investment. In 2010 

Better Place investment will be above DKK 150 million, making the current car sales or revenue 

model insufficient to support the infrastructure and battery cost. The difference in cash flow and 

the forecast period is due to the fact that assets are depreciated over a period, while cash flow 

looks at what is actually left in cash. The cash flow statement cannot become negative as this 

would imply that Better Place would not have enough money to pay creditors. This is not the case 

here. To improve the cash flow Better Place could increase upfront payments. Changing the 

payment models are an internal adjustment measure, which will reflect the margin to cover costs 

of the investment made. The cash flow is positive from 2016 and onwards, but the initial 

investment is not recuperated by 2020. This indicates that the investment is not profitable for 

Better Place or its investors within the forecast period.  

Discounting the Cash Flow 

Discounting the actual cash in- and outflows gives a clear picture of the liquidity of the company. 

The present value of the cash flows is minus DKK 139.4 million with the discount rate, WACC, of 

20.8%.   

However cash flows after 2020 are not included, and should be included in the analysis to show 

the real predicted value of the company. To counter this, the perpetuity value is estimated of all 

future profits after 2020. Growth after 2020 is expected to be 5%, which gives a perpetuity value 
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of DKK 284.2 million (Cash flow year 2020 DKK 35.6 million times WACC divided by WACC minus 

long term expected growth of 5%). The perpetuity value improves the DCF model by DKK 20 

million, but the result is still negative of DKK 119 million.  

The advantages of the DCF model are that it relies on the cash generated or spend from year to 

year. It does not take into account the depreciation of assets and thereby removes focus from tax 

technicalities. DCF rely on a number of inputs and as such works best when there is a high degree 

of confidence in the future cash flows. It is difficult to verify our forecast with Better Place, as no 

details on the expected cash flow are provided. 

Net Present Value 

Net Present Value (NPV) of earning discounts the forecasted yearly profit and loss back to present 

year to see if the business plan is profitable. Net Present Values over zero represent profitable 

investments, which positively influences the company’s result. NPV over the forecast period shows 

that the investment will generate a negative result of DKK 69.3 million. This suggests that the 

investment should not be made, the assumptions in the forecast model do not hold, or the 

discount rate WACC is too high. WACC correspond to the debt and equity expected return on 

investment and is based on the perceived risk of the project.  A high WACC will discount the profit 

in the later periods as to much less present value, while a low WACC will underestimate the risk in 

the project. 

Another point could be the forecast length. All profits are generated late in the forecast model, 

and future profits after 2020 are not included. To counter this, the perpetuity value is estimated of 

all future profits after 2020, which are expected to be the same as in the DCF model. The 

perpetuity value improves the NPV by DKK 25 million, but the result is still minus DKK 44.8 million.  

There are a number of issues, which the NPV method does not take into account. NPV takes a 

static discount rate throughout the entire valuation, making it sensitive to the discount rate 

chosen. A small increase or decrease can have a considerable effect on the output. Another issue 

is the possible change in risk is not countered in NPV. Better Place business model has a higher 

degree of risk until 2015, when the primary investment is made, and uncertainties about taxes and 

the number of EVs supporting Better Place are known. However, making differentiated discount 

rates for each year also adds uncertainty to the estimates. Another disadvantage of the NPV 

method is that it excludes the value of real options that exist in the investment. E.g. a startup 

company will be losing money for a number of years, but have an opportunity to expand greatly in 

three years time. Thus, NPV is a useful starting point, but not a definitive answer for all 

investments decisions. 

10.2.4 Part summary 

The forecast is based on the extensive knowledge gained through the research and the authors’ 

estimations of assumptions regarding Better Place’s financial situation and the present value of 

these investments. As such Better Place will have a negative NPV of DKK 44.8 million, while the 
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DCF value is estimated to be minus DKK 119 million. Based on these assumptions, the Better Place 

business model in the current market would be a non-profitable investment. The scenario uses a 

WACC of 20.8% based on 40% debt. The investment in infrastructure could have a higher debt 

percentage, but the authors have taken into consideration that the infrastructure has low or no 

resale value, if EV sales do not materialize. The forecast differs significantly from Better Place’s 

prospects due to difference in especially market predictions. 

10.3 Scenario results 

Scenario 1, 3 and 4 are analyzed using the same methods as above. This section describes these 

results. The different assumptions in the market, gives different predictions on Better Place’s 

financial situation.  

Table 25: Scenario comparison 
Scenario 1 2 3 4 

NPV earnings -17.1 -44.8 114.0 502.5 

DCF -71.9 -119.0 -3.5 302.3 

Source: Authors’ compilation 

Scenario 4 (A better place) shows a positive NPV and DCF of DKK 502.5 million and DKK 302.3 

million respectively. The scenario is based on highly estimated market opportunities and is the 

scenario corresponding to Better Place’s predictions. 

Scenario 3 (The green alternative) has a DCF of minus DKK 3.5 million but a positive NPV of DKK 

114 million. As explained it is likely that the investors will still get their expected returns. The 

negative DCF shows that the large initial outflows of cash are negative influencing Better Place 

market value. This scenario corresponds to the authors’ best case scenario. 

Scenario 2 (A slow start) was described in the previous section and showed a NPV earning of 

minus DKK 44.8 million, but can obtain breakeven if the EV percentage of new car sales are raised 

by 5%. 

Scenario 1 (No support) represents the worst case scenario and hence the most pessimistic EV 

market predictions. It shows a NPV of minus DKK 17.1 million and a DCF of minus DKK 71.9 million. 

However, scenario 1 (No support) is still a better alternative for Better Place, than scenario 2 (A 

slow start). The reason for this is that scenario 2 (A slow start) will keep expanding the 

infrastructure after the initial 30 battery exchange stations, while the scenario 1 “No support” will 

stop expansion until EV sales increases. Scenario 2 (A slow start) will be building infrastructure to a 

small clientele arguing that the infrastructure must support EVs to gain consumer acceptance. 

Hence, scenario 1 (No support) performs better because there is no high continuous investment. 

Providing each scenario with possibility percentage value and calculating the weighted average 

could give a one figure estimate. However, given the uncertainty and the bias, such figure 

represents little value. Instead the most likely scenario (scenario 2 - A slow start) is described in 
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detail. Based on the research and assumptions given, Better Place will not be profitable. To 

investigate each input factors’ sensitivity to the result, a sensitivity analysis is carried out based on 

scenario 2 (A slow start). 

10.4 Sensitivity analysis 

The sensitivity analysis shows the impact on NPV and DCF, by a percentage change in an input 

factor. This identifies the input factor’s influence on the result. 

Revenue 

The revenue and variable cost is affected by a number of variables. Table 26 shows the impact on 

the NPV and DCF by changing a single factor while keeping everything else static.  

Table 26: Revenue drivers 
(in millions) NPV earnings NPV change DCF DCF change 

Original -44.82  -119.05  

Car sales increase by 1%              1.00  2.23%        0.83  0.70% 

EV market of new car sales 1% higher              9.95  22.21%        8.24  6.92% 

BP market 1% higher              3.10  6.92%        2.57  2.16% 

EV Efficiency 1% lower              0.61  1.37%        0.51  0.43% 

Upfront payment increase by 1%              0.70  1.56%        0.58  0.49% 

 Battery exchange station revenue increase by 1%               0.91  2.02%        0.75  0.63% 

 Km margin increase by 1%               2.20  4.90%        1.82  1.53% 

Source: Authors’ compilation 

The increase in car sales by 1% in year 2011 to 171,700 would positively impact the NPV with DKK 

1 million and the DCF cash flow will increase by DKK 0.9 million. The largest revenue generating 

driver is a one percentage increase in the EV market of new car sales, corresponding to an 

additional 1,700 EVs in 2011, which improve NPV by DKK 9.95 million or 22.21%. The DCF is 

improved by 8.24 million corresponding to an improvement of 6.92%. If 14.7% of new car sales are 

EVs, then the NPV earnings will become zero, while the DCF will still be minus DKK 81.9 millions. 

Improving Better Place market share of the EV market from 25% to 26% will improve the NPV by 

6.92% which is the second largest revenue driver. The upfront payment and battery exchange 

station revenue also create high NPV and DCF value, as they generate a direct surplus on the 

bottom line, without increasing costs. 

Cost 

Changes in cost drivers will have a negative impact on Better Place. The potential changes are 

battery, battery exchange station and charging spot cost, and changes to the implementation plan. 

The largest impact on cost is changing the implementation plan. Setting up one more battery 

exchange station in 2010 will add a negative of DKK 2.64 million in cash flow, while NPV will only 

be effected by DKK 0.36 million due to the depreciation rules. Conversely, Better Place would save 

DKK 2.64 million by putting up 29 battery exchange station instead of 30 by 2010. An increase by 

1% in electricity cost will have a positive effect on NPV by DKK 0.78 million, as the revenue 

payment plan is linked to the cost of electricity with a higher premium. 
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Table 27: Cost drivers 
(in millions) NPV earnings DCF change DCF DCF change 

Original -44.82  -119.05  

Battery start price increase by 1% -0.86 -1.91% -0.80 -0.67% 

Battery exchange stations cost increase  by 1% -0.36 -0.81% -1.04 -0.87% 

Charging spot change by 1% -1.11 -2.48% -0.92 -0.77% 

Implement initial 1 more battery exchange stations  -0.86 -1.93% -2.64 -2.22% 

Price of electricity increase by 1% 0.78 1.73% 0.64 0.54% 

Source: Authors’ compilation 

The cost of batteries today follows a 5 year Moore curve until 2014. If new research in battery 

technology does not improve energy density, then the decrease in cost will be lower and the scrap 

value for the existing batteries will become higher. Depreciated batteries represent a value for 

Better Place, which have not been included in the forecast. A 1% increase in the battery cost will 

affect the NPV negatively by DKK 0.86 million. 

The sensitivity analysis shows that the key economic drivers for Better Place are the pace of 

implementing the battery exchange stations and percentage of new car sales. Both impact the 

NPV significantly, and a breakeven can be reached with a 4.7% increase of EVs of new car sales. 

However, the sensitivity analysis will not change the conclusions for the scenarios and thereby the 

conclusions are valid based on the underlying assumptions. More detailed calculation of the 

different scenarios might show small changes in earnings, but it is unlikely that it would change 

the conclusions. “The green alternative” scenario is the only scenario with a conclusion both being 

negative and positive, and as such would be more sensitive to small changes in the input factors. 
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11 Better Place evaluation of analysis 

At the final stage of the thesis, the authors received confirmation of an interview with Mike 

Waltman from Better Place Global Operations Strategy. As Better Place had postponed the 

meeting due to lack of resources the authors decided to use the meeting to receive feedback on 

the economic analysis and the assumptions made. This section will present the areas in which 

Mike Waltman gave further clarifications followed by the authors’ comments. 

Breakeven point 

In a business article Shai Agassi was cited that 50,000 subscribers were needed for breakeven. 

Mike Waltman believes this is too low an estimate. A volume business with this infrastructure cost 

and low margins will need a customer base of 100.000-200.000 to breakeven. 

Moore curve too steep 

In April 2009, Shai Agassi was on TED Talk and explained the EV technology and Better Place’s 

business model. Regarding battery development, Shai Agassi estimated a 5 year Moore curve, 

which has been used in the analysis. However, Mike Waltman believes a Moore curve of 5 years is 

too short. Waltman explains that the leanings usually materialize in second generation of batteries 

and not in first generation. Waltman thus estimates that the Moore curve should be 7-10 years. 

Changing the steepness of the Moore curve in the analysis would increase the cost of batteries 

and thereby the consumers total cost of ownership. As Better Place earns a premium on the 

leased batteries, increasing prices lead to higher revenue for Better Place. However, this is 

counteracted by the decrease in demand from consumers. Due to the consumers’ price sensitivity, 

the authors’ believe that an increase in the Moore curve will lead to a decrease in profitability. 

BP non compatible EV 

Mike Waltman confirms that the EV non compatible consumers are a segment which will be 

targeted. The subscriptions will be differentiated to appeal to this segment, but further details are 

not yet available. 

From the material provided by Better Place it is clear that the battery exchange technology is a key 

component in the business model. It is, however, not clear to what extent Better Place will service 

consumers with EVs not supporting battery exchange. For the analysis in this document, the 

authors have estimated that Better Place would have an interest in servicing this segment and 

accounted for this in the scenario planning. In scenario, 2 EV non compatible consumers at Better 

Place account for 20% of the EV market. 

2012 substantial presence (infrastructure) 

Mike Waltman explains that Better Place will have substantial infrastructure presence to support 

the EVs in Denmark by 2012. Mainly, the infrastructure will be concentrated at strategic 

geographical areas in larger cities. 
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The exact rollout plan is either confidential or not finalized. Therefore the number of battery 

exchange stations has been assumed at different levels in the scenarios. The authors acknowledge 

that the implementation plan is important due to the incurred high initial cost. 

Increase cost of charging spots 

Currently, there are no agreements on the installation requirements for meters at private 

consumers when installing a charging spot. It has not been decided if a new intelligent meter is 

required, which would then increase installation cost. 

The authors believe that the cost should be carried by Better Place in order not to increase the 

initial cost for the consumer. This postpones the profitability of the business model. However, the 

authors also believe that the additional cost incurred is small compared to the total cost per 

consumer as listed in Table 27. 

Ownership of batteries 

Mike Waltman stressed that the business model does not mention leasing of batteries. The 

consumer pays a subscription fee and Better Place provides batteries. The ownership of the 

batteries stay with Better Place at all time. 

The authors argues that this arrangement have the same characteristics as leasing arrangements 

and that Better Place will still use the batteries as collateral for achieving lower cost of finance. 

Hence, the authors believe that the calculations used are still valid and this subject is related to 

the terminology of the product. 

Sole battery supplier 

According the Mike Waltman, Better Place is not constrained to a sole supplier of batteries. They 

do, however, expect the first batteries to be produced through the Nissan and NEC partnership. 

This information changes the power structure in the Porter’s analysis, as the supplier can be 

replaced. However, it can be discussed to which extent Better Place wishes to exercise this power 

due to the alliance agreement. 

Different capital structure 

Mike Waltman comments that the capital structure and thus the basis for calculating the WACC 

should be different. Waltman argues that capital intensive companies tend to have more than 40% 

debt ratio. 

The authors based a lower debt percentage on the argument that a large fraction of the 

infrastructure cost was the battery exchange stations and that this material was not easily 

capitalized in case of default. The increased risk would refrain banks from providing capital at low 

rates. However, changing this assumption and changing the debt structure from 40% to 80%, 

would cause a change in WACC from 20.8% to 11.6%. This would change NPV and discounted cash 

flows positively as future cash flows have increased present values. The difference in the capital 
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structure will change the solution of scenario 2 to a negative NPV of DKK 122 million compared to 

previously negative NPV of DKK 234.5 million.  

First segment 

Mike Waltman explains that targeting fleet customers as the first segment makes sense in terms 

of network planning. The local concentration of EVs makes the planning infrastructure less 

complicated. The fleet customers purchase larger bulks, but are also highly price sensitive. 

The authors have not differentiated the profit margin earned in different segments as this would 

require a more detailed scenario and dismantling of demand. The authors acknowledge that this 

level of detail could bring further knowledge about the business model, but argues that the level 

of uncertainty lessens the value of such detailed model. 

Price assumption 

The subscription packages are still not defined, but Mike Waltman made it clear that the 

subscriptions would include additional details to tailor the subscription to the individual consumer. 

Elements such as access to battery station or not, number of battery exchanges per months 

included, number of km per months included and additional services such as road services are 

used for such customization. Mike Waltman further questions the assumption that consumers will 

not pay more than the current ICE. 

Based on the research conducted the authors maintain that the Danish consumer is very price 

sensitive and that the assumption that the EV solution should not be more expensive than the 

comparable ICE is valid. The arguments for lower prices are related to the consumers increased 

inconvenience such as range limitations, range anxiety, and uncertainties of the technology. Thus, 

the total cost of ownership should not exceed the ICE, irrespectively of the composition of 

subscription. However, if this assumption is discarded and Better Place is able to charge a higher 

price, this would lead to an improved outcome. 

The insights provided by Mike Waltman were interesting and gave indications of areas in which 

the analysis differentiates from Better Place’s internal analysis. However, due lack of resources by 

Better Place declined the authors’ request to provide information under a non-disclosure 

agreement. As such agreement was not in place, Better Place could not provide information of 

unofficial alliances partners, suppliers and cost structures. Furthermore, as the subscriptions, 

pricing, segments, infrastructure planning have not been determined, this information was not 

available. Thus, the meeting did not provide further information but merely insights using the 

analysis as point of departure. 
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12 Further Research 

The section will look into other perspectives of analyzing Better Place and recommendation for 

further research. 

The findings are largely based on external sources to describe Better Place and their financial 

situation and strategy. The ability to verify facts on Better Place’s business model was proven 

difficult, due to Better Place’s lack of cooperation and the time factor. An internal view of Better 

Place would provide a more complete but potentially biased picture of the business model and a 

better understanding of the assumptions made in Better Place’s market forecast. The time factor 

is also a factor, which rapidly changes the picture for the EVs with daily updates on new market 

players and discoveries within EV and battery technology. The end date for researching was June 

8, despite continuous development in the field. Consolidations are changing the car industry with 

Chinese companies buying up European brands. It would be interesting to conduct an analysis in 

2012 when the infrastructure is in place, standards are found, first consumers have tried the 

product, and the market is stabilizing. The clarification of the current uncertainties would lead to 

better forecasts, as more information is available, including payment models, financial statements 

and a large number of EVs on the market or close to market. 

Consumers’ choice 

Consumer acceptance is a key for the success of the EV. Conducting a customer survey could 

identify the necessary drivers for the individual consumer to buy an EV as the primary car. Using a 

customer survey would provide a deeper insight into consumer related barriers and create a 

better segmentation for potential EV manufacturers’ entrance on the Danish market. Five 

anthropologists and Designskolen Kolding analyzed and segmented 50 profiles in regards to the 

EVs and electricity market. The insight of the research created 7 segments. A more consumer 

oriented approach could have provided better understanding of the demand drivers for EVs. 

Country specific  

The analysis has identified the possibilities of the Danish market for EVs. Danes are known to be 

environmental friendly and economically conscious. Hence, the Danish market might reflect a 

positive future for EVs, but is not representative for world success. VW Lupo and Audi A2 are 

examples of successful car models in Denmark, which lacked sales in the rest of the world. It 

would be interesting to expand the analysis and look at Better Place’s initial target markets: Israel, 

Australia and Denmark to compare the consumers and look at the demographics, political and 

economic drivers to forecast the likelihood of success on each of the markets. Furthermore the 

different country alliances’ could be compared to their strengths and weaknesses. Exchanging 

knowledge from each country could also help using a better entry strategy for the next market, 

creating a learning organization. 

Revenue and cost models 

The forecast has used a simplistic model for revenue and cost to give a clear picture of Better 

Place’s financial situation and to clarify their revenue model. A number of potential revenue 
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sources have not been included. A focus on secondary models of revenue could improve Better 

Place’s financial situation. The battery’s capability to return electricity back into the grid, the add-

on services, and detailed estimations of different subscriptions are revenue sources, which could 

be focus for further investigation. The scenarios are based on future predictions and assumptions, 

which include high uncertainty. Furthermore, including consumer segmentation would create a 

better point of sales, while including different countries could indicate common signs of strengths 

and weaknesses in the individual countries. 
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13 Conclusion 

The authors have researched and analyzed the market conditions for entering the EV market as a 

mobility provider using Better Place as a case company. As a methodology the authors have 

chosen an interpretivism research philosophy to analyze facets and the potentials of the market. 

The research questions have been answered, as the potentials are based on future events and 

assumption. Furthermore the use of a proxy company, Better Place, has given insight into one 

mobility provider, which gives an indication of the profitability in the market. 

The first research question “what are the market conditions for EVs when entering the mobility 

market” is answered through the market analysis. The EVs market conditions are characterized by 

the fuel resources, the battery’s technological performance, and the macroeconomic factors. With 

a volatile and current high price of oil, the consumers are prone to search for cheaper means of 

transportation through more efficient gasoline cars, public transportation, or alternative 

technologies. The oil prices are likely to increase to a level above $100 making the EV a viable 

alternative. The technological factors, relating to range, charge time and safety of the batteries, 

are the most important EV issues to solve and the present R&D activities in the field shows 

promising improvements. The STEER analysis showed that the government will introduce a 

deduction in registration tax by 2015 in exchange for road pricing. This gives lower initial cost of 

buying a car, but higher operating cost. This will negatively affect the sales of EVs, as the ICE car 

will become comparably more attractive than the EV. It presents the fact that EVs cannot 

presently compete with the ICE car without favorable terms like exemption from registration tax 

and green tax on motor vehicles. Hence, the market conditions for EVs are not optimal for full 

scale adoption as there are no available models, the consumers’ concerns are not solved, the 

infrastructure not installed, and the commitment to EVs from the government is uncertain.  

The second research question “what is the profitability of the case company Better Place” aims to 

look at the economic rationale for Better Place to enter the Danish market. Better Place is used as 

the proxy company to measure the success of the EV market. Better Place’s profitability is 

answered through the economic analysis, which is based on the key findings through the market 

analysis, and the basic understanding of Better Place business model and their competitors. 

Better Place’s expectations of the Danish market by 2020 are 500,000 EVs, corresponding to 25% 

of the total market of which most should support exchanging batteries. This prediction will require 

EVs to gain 29.8% of the new car sales per year from 2011. The authors predictions are however 

much lower, as it seems unrealistic that Renault, as the only supporting car manufacturer of Better 

Place, will be able to gain a 30% of the market with a few EV models. The top selling model in 2008 

sold 3.5% of the total new sale. More car manufacturers and EV models are needed for Better 

Place estimations to come to pass. 

The mobility provider industry consists of both electricity providers, oil companies and the car 

industry. The current mobility providers, the oil companies, will flight to keep market positions by 
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promoting more fuel efficient ICE or hydrogen fueled cars. The lack of infrastructure and the 

number of EV models available support the incumbent market. Better Place needs to convince 

consumers of the benefits of an EV and a Better Place subscription such as lower total cost of 

ownership. Access to infrastructure can be achieved by partnering with stations which profit from 

convenience sales. Furthermore, a government intervention on registration taxation and 

introduction of road pricing is expected by 2015. This leads to uncertainties in the resale value of 

EVs and Better Place’s market conditions. 

Based on the scenario analysis Better Place’s business model will not be profitable. Scenario 2 (A 

slow start) is the most likely out of four scenarios and estimates a 13% penetration rate of new 

sales by 2020 with 53,000 Better Place subscribers. The discounted cash flow loss is DKK 111 

million and NPV loss of DKK 234 million. The findings show that Better Place’s initial investment 

costs are never recuperated. The sensitivity analysis revealed that Better Place would save DKK 4.2 

million per battery exchange station not installed in 2011. 

Better Place was used as a proxy to describe the market conditions for the EVs in the mobility 

market. Despite Better Place’s lack of profitability, the analysis has shown that there is a market 

for EVs, but the market conditions are not optimal, especially if the business plan needs high initial 

costs. 

Thus, EVs will not be successful to the extent of giving economic value for the investment in Better 

Place’s EV infrastructure. 
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16 Appendix A – Scenario calculations 

 

 

Scenario 1: No Support (in DKK millions) 

Customer base 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

New car sales 
  

 150.000   152.700   155.449   158.247   161.095   163.995   166.947   169.952   173.011   176.125  

 
EV market for new car sales 

  
   15.000     15.000     15.000     15.000     15.000     15.000     15.000     15.000     15.000     15.000  

 BP compatible EVs   
     3.750       3.750       3.750       3.750       3.750       3.750       3.750       3.750       3.750       3.750  

             
EV BP compatible total      3.750       7.500     11.250     15.000     18.750     22.500     26.250     30.000     33.750     37.500  

EV non BP compatible total    11.250     22.500     33.750     45.000     56.250     67.500     78.750     90.000   101.250   112.500  

Total EV market    15.000     30.000     45.000     60.000     75.000     90.000   105.000   120.000   135.000   150.000  

BP customer, but not compatible      2.250       4.500       6.750       9.000     11.250     13.500     15.750     18.000     20.250     22.500  

Revenue (in millions) 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

BP compatible EVs 

Upfront payment        18,8         18,8         18,8         18,8         18,8         18,8         18,8         18,8         18,8         18,8  

Battery exchange station subscription          5,6         11,3         16,9         22,5         28,1         33,8         39,4         45,0         50,6         56,3  

Pay as you go (calc pr kWh used)        28,6         57,2         85,7       114,3       142,9       171,5       200,1       228,7       257,2       285,8  

Leasing batteries        35,3         64,1         88,0       110,6       131,6       151,3       145,4       143,0       143,0       143,0  

BP compatibles EV (total BP subscribers)          88,2       151,2       209,4       266,1       321,4       375,3       403,6       435,4       469,6       503,8  

EV non BP compatible total 

Pay for usages          3,1           6,2           9,3         12,4         15,4         18,5         21,6         24,7         27,8         30,9  

EV non BP compatible total              3,1           6,2           9,3         12,4         15,4         18,5         21,6         24,7         27,8         30,9  

Total Revenue            91,3       157,4       218,7       278,5       336,9       393,8       425,2       460,1       497,4       534,7  

Variable cost 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Electricity BP customers        18,3         36,5         54,8         73,0         91,3       109,6       127,8       146,1       164,3       182,6  

Charging spot per customer          9,4           9,4           9,4           9,4           9,4           9,4           9,4           9,4           9,4           9,4  

Electricity non BP customers          1,5           3,1           4,6           6,2           7,7           9,3         10,8         12,4         13,9         15,4  

Payment on loans for batteries        24,1         45,0         63,8         82,5       101,3       120,0       114,7       112,5       112,5       112,5  

Variable cost            53,2         94,0       132,5       171,1       209,7       248,2       262,7       280,3       300,1       319,9  

Contribution margin            38,1         63,4         86,1       107,4       127,2       145,6       162,5       179,8       197,3       214,8  
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Fixed cost 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Infrastructure 

Battery exchange station 105,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

10 batteries per battery exchange station 13,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

Charging spots 25,0 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 

Infrastructure cost   143,2 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 

Sales and Marketing 10,0 10,0 10,0 10,9 13,9 16,8 19,7 21,3 23,0 24,9 26,7 

Salary 10,0 10,0 18,3 31,5 43,7 55,7 67,4 78,8 85,0 92,0 99,5 106,9 

Total fixed cost  10,0 163,2 31,0 44,3 57,4 72,4 87,0 101,2 109,1 117,8 127,1 136,5 

EBITDA -10,0 -163,2 7,0 19,2 28,7 35,0 40,2 44,4 53,4 62,0 70,2 78,3 

Depreciation 

Battery exchange station 7,4 6,8 6,4 5,9 5,5 5,1 4,8 4,4 4,1 3,8 3,6 

Batteries on exchange stations 0,9 0,9 0,8 0,7 0,7 0,6 0,6 0,6 0,5 0,5 0,4 

Charging spots 25,0 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 2,8 

Batteries on lease 

Depreciation total 
 

33,3 10,5 9,9 9,4 9,0 8,5 8,1 7,8 7,4 7,1 6,8 

EBIT -10,0 -196,5 -3,5 9,2 19,3 26,0 31,7 36,2 45,7 54,6 63,1 71,6 

Interest on battery loans -10,1 -17,2 -21,9 -25,4 -27,5 -28,2 -27,7 -27,6 -27,6 -27,6 

Taxes 0,0 0,0 0,0 0,0 0,0 -0,2 -1,3 -2,4 -5,4 -8,1 -10,7 -13,2 

Profit/Loss -10,0 -196,5 -13,6 -8,0 -2,7 0,5 3,0 5,6 12,6 18,9 24,9 30,8 
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Scenario 2: A slow start (in DKK millions) 

Customer base 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

New car sales 
  

 170.000   173.060   176.175   179.346   182.574   185.861   189.206   192.612   196.079   199.608  

 
EV market for new car sales 

  
   17.000     17.850     18.743     19.680     20.664     21.697     22.782     23.921     25.117     26.373  

 BP compatible EVs   
     4.250       4.463       4.686       4.920       5.166       5.424       5.695       5.980       6.279       6.593  

             
EV BP compatible total      4.250       8.713     13.398     18.318     23.484     28.908     34.604     40.584     46.863     53.456  

EV non BP compatible total    12.750     26.138     40.194     54.954     70.452     86.724   103.811   121.751   140.589   160.368  

Total EV market    17.000     34.850     53.593     73.272     93.936   115.633   138.414   162.335   187.452   213.824  

BP customer, but not compatible      2.550       5.228       8.039     10.991     14.090     17.345     20.762     24.350     28.118     32.074  

Revenue (in millions) 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

BP compatible EVs 

Upfront payment        21,3         22,3         23,4         24,6         25,8         27,1         28,5         29,9         31,4         33,0  

Battery exchange station subscription          6,4         13,1         20,1         27,5         35,2         43,4         51,9         60,9         70,3         80,2  

Pay as you go (calc pr kWh used)        27,8         56,9         87,5       119,7       153,4       188,9       226,1       265,1       306,2       349,2  

Leasing batteries        40,0         74,3       103,5       127,7       151,9       175,9       172,6       173,6       178,8       187,7  

BP compatibles EV (total BP subscribers)            95,3       166,6       234,5       299,5       366,3       435,2       479,0       529,6       586,6       650,1  

EV non BP compatible total 

Pay for usages          3,5           7,2         11,0         15,1         19,4         23,8         28,5         33,4         38,6         44,0  

EV non BP compatible total              3,5           7,2         11,0         15,1         19,4         23,8         28,5         33,4         38,6         44,0  

Total Revenue            98,8       173,8       245,6       314,5       385,7       459,1       507,5       563,0       625,2       694,2  

Variable cost 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Electricity BP customers        17,7         36,4         55,9         76,5         98,0       120,7       144,4       169,4       195,6       223,1  

Charging spot per customer        10,6         11,2         11,7         12,3         12,9         13,6         14,2         15,0         15,7         16,5  

Electricity non BP customers          1,8           3,6           5,5           7,5           9,7         11,9         14,3         16,7         19,3         22,0  

Payment on loans for batteries        27,3         52,2         74,8         95,3       116,9       139,5       135,9       135,9       139,4       146,4  

Variable cost            57,4       103,3       148,0       191,6       237,5       285,6       308,8       337,0       370,0       408,0  

Contribution margin            41,5         70,5         97,6       122,9       148,2       173,5       198,7       226,0       255,2       286,1  
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Fixed cost 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Infrastructure 

Battery exchange station 105,0 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 

10 batteries per battery exchange station 13,2 1,2 1,0 0,9 0,8 0,8 0,8 0,8 0,8 0,8 0,8 

Charging spots 25,0 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 

Infrastructure cost   143,2 24,2 24,0 23,9 23,8 23,8 23,8 23,8 23,8 23,8 23,8 

Sales and Marketing 10,0 10,0 10,0 12,3 15,7 19,3 23,0 25,4 28,1 31,3 34,7 

Salary 10,0 10,0 19,8 34,8 49,1 62,9 77,1 91,8 101,5 112,6 125,0 138,8 

Total fixed cost  10,0 163,2 53,9 68,8 85,3 102,4 120,2 138,5 150,6 164,5 180,1 197,3 

EBITDA -10,0 -163,2 -12,5 1,8 12,3 20,5 28,0 35,0 48,1 61,5 75,1 88,8 

Depreciation 

Battery exchange station 7,4 7,6 7,8 8,0 8,1 8,3 8,5 8,6 8,7 8,9 9,0 

Batteries on exchange stations 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 

Charging spots 25,0 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 12,5 

Batteries on lease 

Depreciation total 
 

33,3 21,0 21,2 21,4 21,6 21,7 21,9 22,0 22,1 22,2 22,3 

EBIT -10,0 -196,5 -33,5 -19,5 -9,1 -1,0 6,3 13,1 26,1 39,4 52,9 66,5 

Interest on battery loans -11,5 -20,0 -25,9 -29,2 -31,6 -32,9 -33,1 -34,1 -35,5 -37,3 

Taxes 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 -1,6 -5,2 -8,8 

Profit/Loss -10,0 -196,5 -44,9 -39,5 -35,0 -30,3 -25,3 -19,8 -7,1 3,7 12,2 20,4 
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Scenario 3: The green alternative (in DKK millions) 

Customer base 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

New car sales 
  

 170.000   173.060   176.175   179.346   182.574   185.861   189.206   192.612   196.079   199.608  

 
EV market for new car sales 

  
   42.500     42.500     42.500     42.500     42.500     42.500     42.500     42.500     42.500     42.500  

 BP compatible EVs   
   10.625     10.625     10.625     10.625     10.625     10.625     10.625     10.625     10.625     10.625  

             
EV BP compatible total    10.625     21.250     31.875     42.500     53.125     63.750     74.375     85.000     95.625   106.250  

EV non BP compatible total    31.875     63.750     95.625   127.500   159.375   191.250   223.125   255.000   286.875   318.750  

Total EV market    42.500     85.000   127.500   170.000   212.500   255.000   297.500   340.000   382.500   425.000  

BP customer, but not compatible    15.938     31.875     47.813     63.750     79.688     95.625   111.563   127.500   143.438   159.375  

Revenue (in millions) 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

BP compatible EVs 

Upfront payment        53,1         53,1         53,1         53,1         53,1         53,1         53,1         53,1         53,1         53,1  

Battery exchange station subscription        15,9         31,9         47,8         63,8         79,7         95,6       111,6       127,5       143,4       159,4  

Pay as you go (calc pr kWh used)        60,7       121,5       182,2       242,9       303,7       364,4       425,1       485,9       546,6       607,4  

Leasing batteries        99,9       181,5       246,9       297,9       336,3       368,0       328,7       300,8       282,7       273,0  

BP compatibles EV (total BP subscribers)          229,7       388,0       530,0       657,7       772,8       881,1       918,5       967,3    1.025,9    1.092,9  

EV non BP compatible total 

Pay for usages        21,9         43,8         65,7         87,5       109,4       131,3       153,2       175,1       197,0       218,9  

EV non BP compatible total            21,9         43,8         65,7         87,5       109,4       131,3       153,2       175,1       197,0       218,9  

Total Revenue          251,6       431,7       595,7       745,2       882,3    1.012,5    1.071,7    1.142,4    1.222,9    1.311,7  

Variable cost 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Electricity BP customers        37,1         74,2       111,3       148,5       185,6       222,7       259,8       296,9       334,0       371,2  

Charging spot per customer        26,6         26,6         26,6         26,6         26,6         26,6         26,6         26,6         26,6         26,6  

Electricity non BP customers        10,9         21,9         32,8         43,8         54,7         65,7         76,6         87,5         98,5       109,4  

Payment on loans for batteries        68,2       127,5       178,9       223,1       261,2       296,6       263,9       239,9       224,0       215,2  

Variable cost          142,8       250,2       349,6       441,9       528,1       611,5       626,8       651,0       683,1       722,3  

Contribution margin          108,8       181,6       246,1       303,3       354,2       400,9       444,9       491,4       539,8       589,4  
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Fixed cost 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Infrastructure 

Battery exchange station 105,0 17,5 17,5 17,5 17,5 17,5 17,5 17,5 17,5 17,5 17,5 

10 batteries per battery exchange station 13,2 1,9 1,7 1,5 1,3 1,1 1,0 1,0 1,0 1,0 1,0 

Charging spots 25,0 16,7 16,7 16,7 16,7 16,7 16,7 16,7 16,7 16,7 16,7 

Infrastructure cost   143,2 36,1 35,8 35,6 35,4 35,2 35,2 35,2 35,2 35,2 35,2 

Sales and Marketing 10,0 12,6 21,6 29,8 37,3 44,1 50,6 53,6 57,1 61,1 65,6 

Salary 10,0 10,0 50,3 86,3 119,1 149,0 176,5 202,5 214,3 228,5 244,6 262,3 

Total fixed cost  10,0 163,2 99,0 143,8 184,5 221,7 255,8 288,3 303,1 320,8 340,9 363,1 

EBITDA -10,0 -163,2 9,8 37,8 61,5 81,6 98,4 112,6 141,8 170,7 198,9 226,3 

Depreciation 

Battery exchange station 7,4 8,1 8,7 9,3 9,9 10,4 10,9 11,4 11,8 12,2 12,6 

Batteries on exchange stations 0,9 1,0 1,0 1,1 1,1 1,1 1,1 1,1 1,1 1,1 1,1 

Charging spots 25,0 16,7 16,7 16,7 16,7 16,7 16,7 16,7 16,7 16,7 16,7 

Batteries on lease 

Depreciation total 
 

33,3 25,7 26,4 27,1 27,7 28,2 28,7 29,1 29,6 29,9 30,3 

EBIT -10,0 -196,5 -15,9 11,4 34,5 53,9 70,2 84,0 112,7 141,1 169,0 196,0 

Interest on battery loans -28,6 -48,8 -61,4 -67,5 -67,9 -64,5 -58,6 -55,0 -53,1 -52,2 

Taxes 0,0 0,0 0,0 0,0 0,0 0,0 -0,7 -5,9 -16,2 -25,8 -34,8 -43,1 

Profit/Loss -10,0 -196,5 -44,6 -37,4 -27,0 -13,6 1,6 13,7 37,9 60,3 81,1 100,6 
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Scenario 4: A better place (in DKK millions) 

Customer base 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

New car sales 
  

 170.000   173.060   176.175   179.346   182.574   185.861   189.206   192.612   196.079   199.608  

 
EV market for new car sales 

  
   49.980     49.980     49.980     49.980     49.980     49.980     49.980     49.980     49.980     49.980  

 BP compatible EVs   
   39.984     39.984     39.984     39.984     39.984     39.984     39.984     39.984     39.984     39.984  

             
EV BP compatible total    39.984     79.968   119.952   159.936   199.920   239.904   279.888   319.872   359.856   399.840  

EV non BP compatible total      9.996     19.992     29.988     39.984     49.980     59.976     69.972     79.968     89.964     99.960  

Total EV market    49.980     99.960   149.940   199.920   249.900   299.880   349.860   399.840   449.820   499.800  

BP customer, but not compatible      7.497     14.994     22.491     29.988     37.485     44.982     52.479     59.976     67.473     74.970  

Revenue (in millions) 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

BP compatible EVs 

Upfront payment      199,9       199,9       199,9       199,9       199,9       199,9       199,9       199,9       199,9       199,9  

Battery exchange station subscription        60,0       120,0       179,9       239,9       299,9       359,9       419,8       479,8       539,8       599,8  

Pay as you go (calc pr kWh used)      203,2       406,3       609,5       812,7    1.015,8    1.219,0    1.422,1    1.625,3    1.828,5    2.031,6  

Leasing batteries      375,9       683,0       929,0    1.120,9    1.265,7    1.370,1    1.184,0    1.023,4       888,1       778,3  

BP compatibles EV (total BP subscribers)          838,9    1.409,2    1.918,3    2.373,4    2.781,3    3.148,9    3.225,9    3.328,4    3.456,3    3.609,6  

EV non BP compatible total 

Pay for usages        10,3         20,6         30,9         41,2         51,5         61,8         72,1         82,4         92,7       103,0  

EV non BP compatible total            10,3         20,6         30,9         41,2         51,5         61,8         72,1         82,4         92,7       103,0  

Total Revenue          849,2    1.429,8    1.949,2    2.414,5    2.832,8    3.210,7    3.298,0    3.410,8    3.548,9    3.712,5  

Variable cost 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Electricity BP customers      124,2       248,3       372,5       496,6       620,8       744,9       869,1       993,2    1.117,4    1.241,6  

Charging spot per customer      100,0       100,0       100,0       100,0       100,0       100,0       100,0       100,0       100,0       100,0  

Electricity non BP customers          5,1         10,3         15,4         20,6         25,7         30,9         36,0         41,2         46,3         51,5  

Payment on loans for batteries      256,6       479,8       673,1       839,7       982,9    1.106,2       956,3       826,3       716,4       626,4  

Variable cost          485,8       838,4    1.160,9    1.456,8    1.729,4    1.982,0    1.961,4    1.960,7    1.980,1    2.019,4  

Contribution margin          363,4       591,5       788,3       957,7    1.103,4    1.228,7    1.336,6    1.450,0    1.568,9    1.693,1  
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Fixed cost 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Infrastructure 

Battery exchange station 105,0 24,5 24,5 24,5 24,5 24,5 24,5 24,5 24,5 24,5 24,5 

10 batteries per battery exchange station 13,2 2,7 2,3 2,0 1,8 1,5 1,3 1,1 1,0 0,9 0,8 

Charging spots 76,8 19,3 19,3 19,3 19,3 19,3 19,3 19,3 19,3 19,3 19,3 

Infrastructure cost   195,0 46,4 46,1 45,8 45,5 45,3 45,0 44,9 44,7 44,6 44,6 

Sales and Marketing 10,0 42,5 71,5 97,5 120,7 141,6 160,5 164,9 170,5 177,4 185,6 

Salary 10,0 10,0 169,8 286,0 389,8 482,9 566,6 642,1 659,6 682,2 709,8 742,5 

Total fixed cost  10,0 215,0 258,8 403,6 533,1 649,1 753,5 847,7 869,4 897,4 931,9 972,7 

EBITDA -10,0 -215,0 104,6 187,9 255,2 308,6 349,9 381,0 467,3 552,6 637,0 720,4 

Depreciation 

Battery exchange station 7,4 8,6 9,7 10,7 11,7 12,6 13,4 14,2 14,9 15,6 16,2 

Batteries on exchange stations 0,9 1,0 1,1 1,2 1,2 1,3 1,3 1,3 1,2 1,2 1,2 

Charging spots 76,8 19,3 19,3 19,3 19,3 19,3 19,3 19,3 19,3 19,3 19,3 

Batteries on lease 

Depreciation total 
 

85,0 28,8 30,1 31,2 32,2 33,1 33,9 34,7 35,4 36,0 36,6 

EBIT -10,0 -300,0 75,8 157,8 224,0 276,4 316,8 347,0 432,6 517,2 601,0 683,8 

Interest on battery loans -107,8 -183,6 -231,1 -254,0 -255,4 -238,4 -205,7 -178,0 -155,1 -137,1 

Taxes 0,0 0,0 0,0 0,0 0,0 -6,7 -18,4 -32,6 -68,1 -101,8 -133,8 -164,0 

Profit/Loss -10,0 -300,0 -32,0 -25,7 -7,1 15,7 43,0 76,1 158,8 237,5 312,1 382,7 
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17 Appendix B - CD content 

 

The attached CD contains the following: 

- Better Place’s video material 

- Audio files from DELK presentations 

- Scenario calculations in Excel 

- Articles used in thesis 


