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ABSTRACT 

Promoting the use of electric vehicles (EVs) has become an important measure to solve the 

environmental issue in China. In Beijing, the number of EVs has increased rapidly during recent 

years. In parallel, an extensive charging infrastructure has been deployed. However, most 

charging infrastructure operators find it difficult to make a profit by only providing charging 

services due to the lack of a sound business model. 

This thesis aims to investigate the current status of charging infrastructure for electric vehicles in 

urban Beijing and the business models of Beijing’s main charging infrastructure operators. 

Furthermore, based on the empirical findings, the weaknesses in the business models are 

identified. Beijing was chosen as case study in which the three main operators were studied in 

order to identify their business models in terms of value proposition, value creation and value 

capture. Questionnaire and interview as data collection methods were used to collect qualitative 

data.  

The study has shown that owing to the market demand and governmental promotion, the 

charging infrastructure industry retains its rapid development in Beijing. Moreover, the study 

indicates that the EV users’ most important demands on the charging services are: safety, 

convenience, speed, and stability during charging. The services need to be delivered at a 

reasonable price, and this is the development orientation for the charging operators. The business 

models of the three main charging infrastructure operators are almost identical, as all of them 

both manufacture and deploy charging piles as well as deliver charging services. They create and 

capture value by providing charging piles and service as well as various services based on 

mobile apps. Furthermore, through the investigation and analysis of their business models, five 

weaknesses in the business model have been identified: the slow pace of technology adoption, 

high initial investment requirements, few revenue streams, high cost for both internal personnel 

and external contractors, and insufficient information from App/mobile platform. 

 

Key-words:  China, Beijing, business model, Electric vehicle, EV, electric car, new energy 

vehicle, charging infrastructure, charging infrastructure operators, charging service operator, 

charging pile, charging post, charging service, value proposition, value creation, value capture 
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SAMMANFATTNING 

Att främja användningen av elbilar har blivit en viktig åtgärd för att lösa miljöproblemet i Kina. I 

Peking har antalet elbilar ökat snabbt de senaste åren. Parallellt har en utbyggnad av 

laddningsinfrastruktur skett. De flesta laddningsinfrastrukturoperatörer har dock svårt att göra 

vinst genom att endast tillhandahålla laddningstjänster på grund av bristen på en sund 

affärsmodell. 

Denna avhandling syftar till att undersöka den nuvarande situationen för 

laddningsinfrastrukturen för elbilar i Peking samt affärsmodellerna hos Pekings främsta 

laddningsinfrastrukturoperatörer. Enligt de empiriska resultaten identifieras svagheterna i 

affärsmodellerna. Peking valdes som fallstudie där de tre huvudoperatörerna studerades för att 

identifiera deras affärsmodeller i fråga om värderbjudande, värdeskapande och värdefångst. 

Frågeformulär och intervju som datainsamlingsmetoder användes för att samla in kvalitativa 

data. 

Studien har visat att, på grund av efterfrågan på marknaden och statens främjande behåller 

laddningsinfrastrukturbranschen sin snabba utveckling i Peking. Dessutom visar studien att elbil-

användarnas viktigaste krav på laddningstjänsterna är: säkerhet, bekvämlighet, hastighet och 

stabilitet under laddning. Tjänsterna måste levereras till ett rimligt pris, och detta är 

utvecklingsorienteringen för laddningsoperatörerna. Affärsmodellerna för de tre 

huvudoperatörerna är nästan identiska, eftersom alla tillverkar och distribuerar laddstolpar samt 

levererar laddningstjänster. De skapar värde genom att tillhandahålla laddningspolar och service 

samt olika tjänster baserade på mobilapp. Vidare, har fem svagheter identifierats genom 

undersökningen och analysen av affärsmodellerna: den långsamma teknikspridningen, höga 

initiala investeringskrav, få inkomstströmmar och höga kostnader för både intern personal och 

externa entreprenörer samt otillräcklig information från app / mobil plattform. 

 

Nyckelord: Kina, Peking, affärsmodell, Elfordon, EV, elbil, laddningsinfrastruktur, 

laddningsinfrastrukturoperatörer, laddningsoperatör, laddstolpe, laddningsstation, 

laddningstjänst, värderbjudande, värdeskapande, värdefångst 
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1 INTRODUCTION 

This chapter discusses the background of the thesis project as well as its problem, purpose, 

research questions and the limitations. 

1.1 Background 

One of the most pressing climate change concerns, global warming, is primarily caused by 

anthropogenic emissions of carbon dioxide (CO2), which is a greenhouse gas, from energy 

consumption (Bauner, 2007). A recent report from the IPCC (2018) has emphasized the future 

risk of a global rise in temperature by 1.5°C for natural and human systems as well as the 

importance of reducing CO2 emissions. Additionally, global warming has emerged as one of the 

most crucial problems to tackle. Its impacts and responses are closely linked to sustainable 

development, which balances social well-being, economic prosperity and environmental 

protection (IPCC, 2018). Therefore, almost all countries are dedicated to protecting and 

improving the environment through various means.  

Poor urban air quality is a major issue, with different socio-economic aspects in different parts of 

the world; reducing air pollution and controlling climate change in urban areas is a key issue 

(Fenger, 1999). Moreover, urbanization has increased drastically over the past few years, with 

growth in urban populations, numbers of cars and the use of transportations. This leads to a large 

increase of traffic-related air pollution, particularly in countries with rapidly growing economies 

(Ihsan and Faris, 2017; Khattak, 2017). Road transportation plays a vital part in society; it 

accounts for 20 % of our total global energy usage in 2014 (EIA, 2015). Furthermore, road 

transportation accounts for 17% of total CO2 emissions from fuel combustion in vehicles (Cong 

et al., 2018). The global vehicle population was 1.32 billion cars and trucks by the end of 2016, 

nearly double the volume 20 years prior, when the vehicles-in-operation totaled 670 million 

(WardsAuto, 2017). Therefore, the increasing number of vehicles poses a severe threat to the 

environment. 

Many cities are electrifying their transportation systems by attempting to increase the number of 

EVs (Electric vehicle) and thereby mitigating the effects of urban air pollution (Shuai et al., 

2016). The EV technology, as a substitute for a conventional internal combustion engine (ICE) 

technology, is being widely used as an efficient measure to solve the urban environmental 

pollution problem. Bjerkan et al. (2016) have also noted that the widespread EV adoption seems 

to be a solution to greenhouse gas emissions, and to some extent national and local pollution. 

Thus, the global warming and air pollution caused by vehicle emissions drive the EV 

development worldwide, and more and more countries are developing policies for encouraging 

EV implementation (Liu et al., 2011).  

However, the premise to promote EV applications is to design and implement an effective and 

practical charging station system (Liu et al., 2011).  The charging infrastructure is vital for EV 

adoption and therefore contributes to the decarbonization of the sector (Windisch et al., 2016). 

The expanding number of EVs requires the corresponding charging infrastructure as a supporting 

facility. It is evident that the widespread adoption of EVs is dependent not only on the 

characteristics of the vehicles and the public perception of the technology itself but also on the 

https://www.sciencedirect.com/science/article/pii/S1352231099002903#!
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accessibility of charging infrastructure (Busk and Warrenstein, 2014). Although the development 

and deployment of the charging infrastructure for EVs will require substantial investments, a 

full-scale implementation will lead to significant advantages compared to the currently existing 

fossil fuel-dependent vehicles. Additionally, Busk and Warrenstein (2014) also point out that 

‘range anxiety’ (the fear of not reaching the destination due to the vehicles’ insufficient ranges) 

is an important factor that limits EV development, and this is the aspect in which charging 

infrastructure becomes crucial for success in the promotion of EVs across the world. 

China, as one of the world's most polluted countries, is facing great challenges caused by air 

pollution and therefore, environmental improvement is imperative (Ye, 2015).  Chinese 

economic growth in the past three decades has been the fastest among major nations, which is 

the primary factor behind China’s extensive air pollution (Ye, 2015). The Chinese government is 

aware of the problems and the causes of air pollution and is therefore actively attempting to 

improve the urban air quality (Schulz, 2018). 

Moreover, China is one of the countries with the most vehicles in the world and had about 194 

million cars and trucks in 2016, showing a 12.8% increase over the previous year, and this 

number is increasing rapidly (WardsAuto, 2017). Therefore, as reported by the Chinese Electric 

Vehicle Charging Infrastructure Promotion Alliance (EVCIPA) (2018), the government will 

continue to promote the EV application and development while reducing the number of fuel 

vehicles. The rapidly increasing number of EVs presents plenty of opportunities for the related 

industries. As Singh (2016) mentioned, China had emerged as the main EV market, and EV sales 

were booming in 2015. According to data from Center for Solar Energy and Hydrogen Research 

Baden-Württemberg (ZSW), as shown in Table 1, in 2018, China’s new EV registrations reached 

1,256,000, more than a 90% increase from 2017 and constituting over half of the total EV 

registrations globally. As Beale (2018) points out, “By 2040, 200 million EVs will be on the road 

in China, accounting for 60% of its vehicles. Globally, this figure will be 559 million—a third of 

all cars.” At this point, Chinese cities, especially large cities with EVs, will face various 

challenges caused by the large number of EVs.    

 

 

 

 

https://www.zsw-bw.de/en/media-center/data-service.html#c6700
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Table 1. Global EV registrations (ZSW, 2019).  

 

Beijing: A Case Study 

Beijing, as the capital of China with a population of about 21.7 million, is one of the world’s 

largest cities (Beijing Statistical Yearbook, 2018). The city is suffering from one of the worst 

cases of air pollution worldwide (Clark et al., 2015). According to Pcauto (2016) from the 

Ministry of Ecology and Environment of China, Beijing has over 5.9 million automobiles, and 

emissions from them are one of the primary factors that lead to urban pollution. Therefore, EV 

implementation will significantly improve Beijing’s urban environment and hence the supporting 

facilities and charging station development will facilitate the implementation and development 

and coverage of EVs. 

According to China Daily (2018), at the end of May 2018, the number of Beijing’s pure EVs 

reached 175,000, and this figure will rapidly increase in the future. To satisfy the charging 

demand of the growing number EVs, Beijing will continue to increase the number of charging 

stations/piles in the future. By the end of 2017, the city had approximately 2, 000 operating 

public charging stations, over 70% of which are operated by “Four companies”, i.e. State Grid, 

Potevio, Teld (previously known as Tgood), and Star Charge (Beijing Business Today, 2018). 

However, since there seems to be no viable business model to implement, the charging 

infrastructure operators are facing profit-difficulty and low-profit margin, especially in the short-

term (Beijing Business Today, 2018).  

Besides, EV technology is rapidly developing and is pushing charging technology to catch up 

with. Technology shift can be the most lethal threat to any successful business (Tongur and 

Engwall, 2014), and a viable business model is essential for overcoming business threats 

(Tongur and Engwall, 2014). Therefore, many charging infrastructure operators are struggling to 
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devise a suitable business model to maintain competitiveness and sustainability amid the rapid 

development of EVs and charging technologies. 

1.2 The problem and the purpose 

Nowadays, China is suffering from some severe air pollution caused by vehicle emission, and 

EV is considered an efficient measure to counteract this. As the number of electric vehicles in 

China is rapidly increasing, support facilities, such as charging infrastructures, need to be 

developed promptly and on a full-scale in order to effectively satisfy people’s working and living 

demands, especially in Beijing, which has most EVs in China.  

Currently, most charging infrastructure operators in China depend on various subsidies from 

national and local governments to survive. However, Beijing’s charging infrastructure operators 

are less dependent on the subsidy, owing to the relatively large number of electric cars. 

Nonetheless, these operators find it difficult to make a profit by only providing charging 

services. Furthermore, the profit-difficulty and low profit margin hinder the development of both 

the charging infrastructure operators and the industry. Therefore, a suitable business model is 

required that generates more revenue and profit in the near future (Beijing Business Today, 

2018). Under this circumstance, an understanding of the weaknesses in the business is essential 

for charging infrastructure operators. 

The main purpose of this thesis is to understand challenges and problems in the development of 

charging infrastructure industry, through an investigation of the business models of the main 

charging infrastructure operators in urban Beijing. Furthermore, it may help to understand in a 

larger picture that what could happen when a new industry is emerging in contemporary context.    

1.3 Research questions 

In order to fulfill the research purpose, three of the following sub-questions require answers: 

RQ1. What is the current status of the charging infrastructure for electric vehicles in urban 

Beijing?  

RQ2. What is/are the current business model/models for Beijing’s main charging infrastructure 

operators?  

RQ3. What are the weaknesses in their current business model/models?  

1.4 Limitations 

Generally, EV includes all electricity-powered vehicles including electric cars, electric trucks, 

electric buses, electric trains, and electric aircrafts. In this paper, EV refers to electric cars for 

both private and public use and is also the target object for investigating charging infrastructure 

status and business models. Additionally, in this paper, charging infrastructure operator refers to 

enterprises or organizations that operate charging stations/points comprising single or multiple 

charging piles and provide charging service.  

Due to the time and resource limitations, the scope of the study with respect to the business 

models will be delimited to three aspects i.e. value proposition, value creation and value capture 
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and the findings and weaknesses will also be in accordance with these aspects. The research is 

consequently limited to the EV charging infrastructure sector and the geographical limitation is 

urban Beijing.  

1.5 Contributions 

The contributions of this research have valuable and practical significance for the stakeholders in 

the charging infrastructure industry. The empirical findings from the study of the three main 

charging infrastructure operators in Beijing will provide important references and enable the 

current charging infrastructure operators in both China and other regions to further improve the 

business model in light of these weaknesses. Additionally, the research contributes to some 

useful and practical implications from a business model perspective to organizations that wish to 

plan to run a charging business. It provides some advice on how to design business strategies and 

models which respond to customers’ needs and preferences and can be practically implemented 

in a real-world setting. However, as Beijing is the only case study object, the contributions can 

only be implemented under certain conditions such as similar national geographic area, 

population distribution, different levels of governmental policies, and economic contexts, etc. 
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1.6 Outline of the thesis  

 

Chapter 1

Introduction

• Presents the backgroud, the problem and the purpose, research 
questions, delimitations and contribution of the thesis. 

Chapter 2

Theoretical 
framework

• Presents the theoretical framework that contains the literature 
and theories in relation to charging infrastructure and business 
model. 

Chapter 3

Method

• Presents the methodology and relevant research methods 
designed to answer the research questions and achieve the 
objective of this study. 

Chapter 4

Empirical 
setting

• Presents the contextual circumstances regarding China’s EV and 
charging infrastructure. 

Chapter 5

Empirical 
findings

• Presents the empirical findnings in relation to the business 
models of Beijing's three main charging infrastructure operators 
and the weaknesses in their business models. 

Chapter 6

Analysis and 
discussion

• Analyzes the empirical findings including the current business 
models and their weaknesses and further discuss. 

Chapter 7

Conclusion

• Draws conclusions based on the empirical findings and discuss 
the recommendations and future research.
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2 THEORETICAL FRAMEWORK 

This chapter presents the conceptual framework, summarizing the existing literature and 

theories on EV charging infrastructure and the associated business models. 

The purpose of the theoretical framework is to frame this research and identify the key concepts, 

theories, and models relevant to the main research questions. The theoretical framework provides 

scientific justification for this research investigation and bases the research on scientific theories. 

The fundamental theories and concepts in the fields of charging infrastructures and business 

models are presented. Additionally, some limitations around these concepts have to be taken into 

consideration, e.g., EVs and urban Beijing. Lastly, these theories are aligned with the strategic 

concepts in the research questions in order to generate critical evaluations and address the 

possible knowledge gap for the research. 

2.1 Charging infrastructure 

2.1.1 Definitions 

Infrastructure comprises the physical structures and facilities as well as the network that provides 

essential services to the public (Fulmer, 2009). Clinton (1996) defined infrastructure as the 

framework of interdependent networks and systems comprising identifiable industries, 

institutions, including people and procedures, and distribution capabilities that provide a reliable 

flow of products and services essential for the smooth functioning. Furthermore, Dudenhoeffer et 

al. (2006, p. 478) have developed the infrastructure in the commercial context; “most modern 

commercial infrastructures are composed of a collection of interconnected networks (both 

physical and computer-based) that serve different purposes and have different owners.” 

“The charging infrastructure sphere comprises all services ranging from manufacturing the 

charging stations to setting up the physical infrastructure and managing the delivery of energy 

through the network of charging stations” (Ernst & Young, 2011, p. 5).  

In the EV charging infrastructure sphere, physical infrastructure, charging station network 

operator and Internet-based customer service network interact to deliver all services to users. 

(Ernst & Young, 2011). Besides, a report from NPE (2015) emphasized the importance of 

combining services with charging infrastructure, e.g., making it easier for EV users to find and 

use charging infrastructure and simplifying payment. 

Today, charging infrastructures are not only used for recharging EV batteries, but more internet-

related services are incorporated into the charging infrastructures. Charging infrastructures not 

only comprise charging piles or stations with simple services but also combine some intelligent 

and mobile App-based platform where users can interact and obtain more functions, e.g., 

charging piles/stations connecting to mobile phones and the IoT (Internet of Things) (Sohu, 

2017).  

Within the course and the purpose of this research, charging infrastructures are defined as the 

integration of facilities and systems, including mobile apps, serving the charging requirements of 

EVs. Furthermore, within this context, charging infrastructure is often stated as a charging 

station. In fact, EV charging stations function similar to fuel stations for ICE vehicles, and their 
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infrastructure is constituted by a charger and other fixtures that supply the electricity required to 

recharge EV batteries (Windisch et al., 2016; Fox, 2011). 

2.1.2 Charging pile and charging station 

Charging pile is a primarily physical component in the charging infrastructure providing 

electricity to EVs (Xincailiao, 2016). It is also called a charging pole or charging post and the 

term “charging pile” often exists in Chinese scientific article and official documents. A charging 

pile has one power or multiple output interfaces/chargers, permitting to provide charging 

services for one more EVs at a time and functions as a fueling station; single or multiple 

charging piles constitute a charging station. (Chen et al., 2016; Xincailiao, 2016).  

2.1.3 Charging modes 

Charging piles are generally categorized as slow and fast charging modes. Chargers at the 

workplace and public are often either a single charging mode or both of them. According to a 

report from Hove and Sandalow (2019), slow charging is the use of alternating current (AC) for 

charging (Level 1 and Level 2 chargers) with the typical power supply being as low as 6–7 kW; 

Fast charging involves the use of direct current (DC) for charging, commonly using 24 kW, 50 

kW, 100 kW, or 120 kW power; some charging stations even offer 350–400 kW. 

 

Table 2. Most common charging levels in the U.S. (Hove and Sandalow, 2019).  

 

2.1.4 Types of charging infrastructure 

There are many types of charging infrastructures, including home chargers, commercial/public 

charging stations, and workplace charging stations (Reiner et al., 2010.). Liu (2012) has further 

categorized charging infrastructure into three types according to the deployment. Additionally, 

Liu (2012, p. 549) also noted that “three types of charging infrastructure have their unique 

advantages in a charging network.” 

The three types of charging infrastructure are as follows: 

 Charging stations located at homes (home charging): “It is expected to take the major 

responsibility in an EV charging network over the longer term” (Liu, 2012, p. 549). 

Home charging, which is mostly slow charging (low power), is often installed for a 

private user and has been widely used as a preferred charging type (Liu, 2012). In China, 

it is the primary charging method for EV users in daily life. 

 Charging at the workplace and public parking places (workplace/public charging) 

As home charging often has slow charging speed, it cannot fully substitute the role of fast 

charging or battery replacement stations, that is available in public charging stations (Liu, 

Charging Level Supply power Battery Charging time 
(20% to 100% battery capacity) 

Level 1 (AC) 120V  / 20A 30 kWh Approximately 12 hours 

Level 2 (AC) 208/240V / 20-100A 30 kWh Approximately 6 hours 

DC fast charging 208/ 480V AC 3-phase 

/ 20-400A 

Depending on 

a vehicle type 

Approximately 10 minutes 

to 1 hour 
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2012). This charging infrastructure type often comprises both slow and fast charging 

piles. 

 Fast charging/battery replacement stations 

This type often constitutes only a small proportion of the charging infrastructure network 

and is mainly distributed outside the urban areas (Liu, 2012). 

2.2 Business model, business strategy and technology 

2.2.1 Definitions from different perspectives 

The term “business model” was first mentioned by Drucker in a management book in1954 and in 

an academic journal article in 1957. The concept was considered as a modeling tool for business 

activities in the context of information technology in the early 1970s (Tongur, 2018). Demil and 

Lecocq (2010, p. 227) have noted that “the term business model has flourished in the managerial 

literature since the end of the 90s, especially with the emergence of the Internet and its massive 

adoption for e-commerce.” Almost all entrepreneurs and investors need to consider a business 

model when they start or invest in a company. Additionally, business models have been playing 

an important role in economics for a long time, and it is used to investigate and analyze 

organizations and their industries in which they are competing (Abt and Erath, 2014).  

“Despite its popularity, there is no common consensus on how to define the business model, and 

this term is often used to express different things” (Aidi, 2012, p. 4). Additionally, “the business 

model has been referred to as architecture, design, pattern, plan, method, assumption, and 

statement” (Morris et al., 2005, p. 726). “Generally speaking, the concept refers to the 

description of the articulation between different business model components or ‘building blocks’ 

to produce a proposition that can generate value for consumers and thus for the organization” 

(Demil and Lecocq, 2010, p. 227). Briefly, “a business model is a representation of how an 

organization creates value for its customers and how that value is then shared between the 

organization and the customers” (Madina et al., 2016, p. 287). Abt and Erath (2014, p. 11) noted 

that most definitions of business models focus on the ability of “how a firm will make money” 

and “how enterprises work”. Morris et al. (2005) identified three general categories of definitions 

based on their principal emphasis, i.e., economic, operational, and strategic; each of them 

comprises of a novel collection of variables of decision.  

From an economic perspective: 

A business model articulates the logic and provides data and other evidence that demonstrates 

how a business creates and delivers value to customers (Morris et al., 2005). Additionally, it 

describes the structure of revenue, cost, and profit related to a business enterprise of delivering 

value (Teece, 2010). In practice, the purpose of a business model is essential to generate profit 

for a business and keep companies economically sustainable. 

From an operational perspective: 

A business model represents an architectural configuration, focusing on designing internal 

processes and infrastructure so that companies can utilize them to create value (Morris et al., 

2005). In this context, the variables of the decision include “production or service delivery 
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methods, administrative processes, resource flows, knowledge management, and logistical 

streams” (Morris et al., 2005, p. 727). 

From a strategic perspective: 

“Definitions at the strategic level emphasize overall direction in the firm’s market positioning, 

interactions across organizational boundaries, and growth opportunities”; another significant 

concern is competitive advantage and sustainability (Morris et al., 2005, p. 727). The 

corresponding decision elements include “stakeholder identification, value creation, 

differentiation, vision, values, and networks and alliances” (Morris et al., 2005, p. 727). 

Moreover, “a business model is a conceptual tool containing a set of objects, concepts and their 

relationships with the objective to express the business logic of a specific firm” (Osterwalder et 

al. 2005, p. 3). In association with this research, the business model investigation needs to be 

linked to the “value” that flows between customers and charging infrastructure operators. 

Tikkanen et al. (2005) mentioned that in modern academic management literature, the concept 

usually refers to economic logic and value creation, particularly in terms of creating revenue for 

a firm. Additionally, the researchers need to consider the concepts and relationships that describe 

and represent the value provided to end-users, how this is done and what the financial 

consequences are (Osterwalder et al. 2005). 

2.2.2 Business model and business strategy 

Business model and strategy are often discussed together in the business environment. In fact, a 

business model is different from a strategy. A business model more often refers to the logic of 

how a company conducts business, outlining the architecture or rationale for value creation, 

delivery, and capture of a company or organization. “The essence of this perspective lies in how 

value is created by the firm and how the firm captures this value from customers and converts it 

to profits” (Tongur, 2018, p. 9). Business strategy concerns competition and its guidance, e.g., 

the business model through which the company will compete in the marketplace (Casadesus-

Masanell and Ricart, 2010; Tongur, 2018). The researches of business strategy have mainly 

concerned with understanding what makes a company effective in the business context and 

exploring the organizational processes required to enhance this efficiency; the researchers often 

assume that the criterion of efficiency in the case of companies is the accumulation of financial 

wealth over time, achieved through exchange with other parties in this context (Håkansson and 

Snehota, 1989). In practice, a business organization utilizes a business model to implement or 

realize the strategic choices of a business as the complementary of a strategy (Shafer et al., 

2005). 

A strategy is a contingent plan of action for the appropriate business model to use, and a business 

model reflects a firm’s realized strategy (Casadesus-Masanell and Ricart, 2010). Every 

organization has a business model through which it makes some choices which have 

consequences, but not every organization has a strategy to choose the appropriate business model 

to cope with different contingencies (Casadesus-Masanell and Ricart, 2010). Abt and Erath 

(2014, p. 12) have highlighted two factors that differentiate business model and strategy: “First, 

the focus on strategy is set on competition, value capture and competitive advantage while a 

business model is concentrated on cooperation, partnership, and joint value creation and 

therefore is inward oriented. Secondly, business models emphasize the concept of value 
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proposition as well as customers, which is less indicated in the strategy literature”. Therefore, to 

figure out both concepts and their ambiguous boundaries, it can help better understand business 

models of companies and their possible strategic planning.  

2.2.3 Business model and technology 

Today, many business models take technology shift and industrial changes in the business sector 

into consideration. Technology itself has not any objective value, and its economic value can be 

realized through a business model (Chesbrough, 2010). Currently, more and more companies 

utilize innovative business models to market their new ideas and technologies (Chesbrough, 

2010).  

“The a priori feasibility of technical implementation of the architecture of any business model 

depends very much upon the state-of-the-art of the technology” (Timmers, 1998, p. 3) 

Additionally, the latest advanced technology and its implementation will not only stimulate 

business model development but also unlock the potential of this technology and translate its 

value into market outcomes (Zott et al., 2011; Tongur, 2018). Therefore, a profitable business 

model will unlock technical potential and realize the latent economic value through 

commercialization. 

Moreover, business models and technologies regularly interact; however, the same technique can 

generate two different economic results when being commercialized in two distinct ways 

(Baden-Fuller and Haefliger, 2013; Chesbrough, 2010). In fact, a great business model enables a 

mediocre technology to realize more value than a great technology realized through a mediocre 

business model (Chesbrough, 2010). In contrast, the new technology and the business model will 

also achieve a more significant impact on the business. Baden-Fuller and Haefliger (2013) 

provide examples from Amazon and Easy-jet; both companies applied the new technology into 

improved traditional business models, which led to significant impacts on their development. 

Therefore, in this study, the interaction of business model and technology is also an essential 

aspect, i.e., how it affects a business model and creates value for both companies and customers. 

2.3 Basic understanding of the business model framework 

Itami and Nishino (2010) describes a basic business model as composed of two elements: a 

business system and a profit model. A business system is designed to deliver its products and/or 

service to its target customers and a profit model shows how a firm makes a profit from its 

business through the increase of sales and/or decrease of costs (Itami and Nishino, 2010).  

In this study, the profit model mainly focuses on creating value that can generate more profit for 

companies and reduce costs by implementing measures for both the short- and long-term. Itami 

and Nishino (2010, p. 369) have concluded that “the profit model is very important since it 

provides the firm with money, at least in the short-term”. A good profit model is usually seen as 

the most practical measure for the company to generate profit. Sometimes, this has led to its 

importance being over-emphasized, especially as the short-term considerations, and therefore it 

is also necessary to focus on long-term development. A business system, as a long-term 

consideration, is the system of operations, with which the organizations' design for 

manufacturing and delivering products and services (Cardesjö and Lindh, 2011). The importance 
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of a business system is to deliver products and services that create value for customers. In Figure 

1, it is evident that the business system has a learning function and employees can learn business 

operations as a long-term competitive advantage. Therefore, a company, as a growing concern, 

needs to aim for the future growth potentials and look for both, profit opportunities for the short-

term and learning possibilities for the long-term (Itami and Nishino, 2010). 

 

 

Figure 1. Basic business model (Itami and Nishino, 2010).  

 

2.4 The business model framework in this research 

Most researchers agree that the core of the concept is about how a business proposes, creates, 

and captures the value and that it is relevant to both management theory and practice (Tongur, 

2018). The framework is based on the concept summarized by Tongur (2018), and thereby, this 

research focuses on three aspects of value around the customers, in Figure 2. The business model 

framework is used to guide analyses and to collect and analyze the data within the scope of the 

business model, i.e., the value proposition, value creation, value capture. Additionally, today, 

businesses are more customer-centric; therefore, a business model needs to focus on customers 

and present the value (Teece, 2010). To identify the current business models of the three main 

charging infrastructure operators in Beijing, a framework is established, addressing the value 

flow between the supplier and the customer, i.e., customers as the center of value proposition, 

value creation and value capture, and then to further analyze these aspects of the operators.  
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Figure 2. Value processes in the business model. 
 

 

 

 Customer segments 

Customer segments, defined as different groups of people or organizations, are based on their 

specific needs so that a company can reach out and provide the service (Osterwalder and 

Pigneur, 2010). According to Nielsen and Roslender (2014), the customer is the ultimate target 

that a business model wants to create for and capture value. The customer segments can identify 

target groups that a product or service aims to, and therefore, to segment customers is essential to 

identify the business model of a company. 

 Value proposition 

The value proposition is an aggregation of the service-product bundle of benefits that a company 

promises to offer their customers, and also the perceived value (Osterwalder and Pigneur, 2010). 

It is described as, “the bundle of products and services that create value for a specific customer 

segment…the value may be quantitative (e.g., price, the speed of service) or qualitative (e.g., 

design, customer experience)” (Osterwalder and Pigneur, 2010, p. 22–23). A company designs 

value proposition and aims to attract customers and satisfy their needs (Osterwalder et al., 2014). 

It is a powerful decision-making driver for customers in terms of choosing the offered product 

and service, from the host of others. Additionally, the value proposition is at the center of the 

business model as an aligning feature between infrastructure and customer interrelations (Nielsen 

and Roslender, 2014).  

 Value creation 

There is ambiguity regarding the expression “value creation,” as it seems to be used within a 

certain context and perspective (Grönroos and Ravald, 2011). Vargo and Akaka (2009, p. 39) 

pointed out that “each instance of value creation is unique and can only be assessed from the 

perspective of an individual.” Grönroos and Ravald (2011, p. 6) claimed that “the framing of 

context and the choice of perspective are decisive when analyzing value creation.” 

In this study, the context is set on serving customers, and the value should be created for 

charging pile owners and charging service users. Businesses fundamentally aim to create value 

to customers and capture returns from that value (Shafer et al., 2005). Additionally, the process 

Value  
proposition

Value 
creation

Value 
capture

Customer 
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of creating value for customers is essential. Osterwalder and Pigneur (2010) have pointed out 

that customer value can be created through various means, for instance, adding characteristics 

and novelties (performance, customization, new design, brand/status and price, cost reduction 

and accessibility) to the offerings. In this study, the value creation to customers is tied to the 

value proposition from each company; this is in line with the notion of Shafer et al. (2005).  

 Value capture 

The viability of companies is not only related to the value creation, but also to the way of 

capturing that value (Shafer et al., 2005). The value capture is often followed by profit-making, 

and it is decisive for the survival of a company, especially from the economic aspect. Kaufman 

(2012) has also claimed that a business which does not generate profit finds it challenging to 

continue over time.  

A company has to make money to survive while depending on how it creates value for itself 

(revenue) as well as captures value (profit) (Shafer et al., 2005). The purpose of the company 

business is to create value through products/services in an economical way, such that it generates 

profit after the costs (Jorgenson, 2015). In the context of providing charging infrastructure 

services, value creation can also refer to revenues that a company obtains by delivering its 

services/products to customers. Therefore, to capture more value for a company is dependent on 

revenue and cost.  
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3 METHOD 

This chapter presents and discusses the methodology of this research. Beijing is selected as the 

case study and in which data collection was conducted. Moreover, the validity and reliability of 

the methods and generalizability of the research are discussed.  

3.1 Methodological approaches 

The main purpose of this thesis is to understand challenges and problems in the development of 

charging infrastructure industry, through an investigation of the business models of the main 

charging infrastructure operators in urban Beijing. It focuses on gaining knowledge and insights 

on the subject area “charging infrastructure” for more rigorous investigation of business models. 

Therefore, the exploratory approach is suitable for the research (Collis and Hussey, 2014). 

Besides, there is limited knowledge on how Chinese cities develops their charging infrastructure 

in line with the rapid growth of EV. Generally speaking, Chinese cities today have not fully 

realized and understood the challenges in relation to business model, and lack experience and 

research to cope with these challenges. They are doing their job more based on their experiences 

and intuitions – which is the general idea I got from the interviews. Additionally, there are no 

much experiences in an emerging industry. This is another reason that this research takes an 

explorative approach. 

Case study is a widely used research method that conducts in-depth investigation of one case. It 

carries out an empirical investigation of a contemporary phenomenon in a contextualized manner 

(Eisenhardt, 1989; Yin, 1994). A case study, though focusing on one specific case, has general 

implications. A case study is a common way of research that concentrates on in-depth 

investigation of one separate case; besides, it provides the empirical investigation of a 

contemporary phenomenon within its real context through focusing on one interesting and 

specific part which relates to this research. (Eisenhardt, 1989; Yin, 1994). This implies that it is 

suitable to conduct a case study to fulfill the research purpose. Additionally, the research 

questions focus on "what" question in that they aim to explore the business models of main 

charging infrastructure operators and their weaknesses. Therefore, this is an explorative case 

study (Yin, 1994). 

This study explores the business models of main charging infrastructure operators and their 

weaknesses. An exploratory case study is conducted to collect information and data in order to 

understand and analyse the current situation, but does not make significant effort to provide a 

solution. We can develop about the solution part in future study. The research design is based on 

a case study exploring a single phenomenon in a natural setting to obtain in-depth knowledge 

(Collis and Hussey, 2014). 

3.2 Research design 

China is a complex cultural setting and a pure survey study may lead to misunderstandings or 

even a reversed step to a fulfilling understanding. Besides questionnaire, I engaged in-depth 

interviews and investigations, to acquire a genuine understanding of the case as well as of the 

context. Therefore, the data were primarily collected through questionnaire and the interviews, 
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supplemented by documentary research and secondary data. Selecting appropriate methods for 

data collection is important in establishing credibility and ensuring data quality (Graneheim and 

Lundman, 2004).  The triangulation method1 is adopted to ensure that data from different sources 

are valid (Collis & Hussey, 2014).  

The process of collecting and analyzing data is essential for the research design. In accordance 

with Blomkvist and Hallin (2015), data in this study were collected and updated in the iterative 

process. Figure 3 shows that the process of collecting and analyzing the data is iterative: First, 

the researcher continuously updates the research purpose and questions. Second, the researcher 

analyzes and updates the data throughout the case study to answer the research questions and 

draw the conclusions. Furthermore, primary data were analyzed and collected together with the 

secondary data from an extensive literature review.  

As shown in Figure 3, the research started with a pre-study (document and literature review), 

which was also a process to collect secondary data. The pre-study enabled the researcher to gain 

some elementary information and knowledge regarding EVs and EV charging infrastructure, 

e.g., the research context and current issues. Additionally, since many companies develop and 

deploy charging infrastructure according to national policies, legal and policy documents 

concerning EV charging infrastructure development are particularly effective. The pre-study also 

uncovered information on the current development of EVs and the charging infrastructure 

respectively in China and Beijing. After the pre-study, questionnaires and interviews were 

conducted as primary data collection methods for generating empirical findings concerning 

business models and weaknesses in them. Data analysis was conducted at the end, which helped 

to conceptualize findings, refine research questions and generate conclusions. 

 

 

 

Figure 3.Iterative process 

                                                 
1 The use of multiple sources data, different methods and/or more than one researcher to investigate the same 

phenomenon in a study (Collis and Hussey, 2014). 
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3.2.1 Pre-study 

Documentary research and literature review were conducted at the beginning of the research. 

They helped to provide some preliminary insights for formulating the problem and research 

questions. Adopting the funnel model (Blomkvist and Hallin, 2015), documentary information 

and existing scholarship were examined from a broad perspective, first in relation to EV and 

charging infrastructure, and then narrowed down to its transformation from a business model 

perspective. In the research, there are four phases for collecting the data for the pre-study. 

Additionally, the document and literature review in this research comprised numerous articles 

and documents, respectively, from various types of journals and other publications, and different 

organizations, authorities and the government, to obtain a comprehensive outlook of the research 

context. These were used to understand the current status of EV and charging infrastructure 

developments in Beijing and China, respectively, and identify some relevant issues, e.g., what 

had happened and was happening to these operators from a business model perspective. 

The pre-study covered a wide range of documents and publications, including various types of 

journals and other forms of publications by different organizations, authorities and the 

government. In the first phase of the research, the researcher used a wide range of methods 

including search engines such as Baidu and Baidu Wenku (similar to Google Scholar). The data 

were primarily obtained from documents and literature regarding China’s EVs and China’s 

charging infrastructure development. The keywords were in Chinese and are as follows: “China 

EV development”, “China EV policy”, “current status of EV in China”, “China EV charging 

infrastructure/station/pile policy”, “current status of charging infrastructure/station/pile in 

China”, “the number of charging piles in China/Beijing”, “Chinese charging infrastructure 

issues/development”. 

In the second phase, Google Scholar, Diva, and Primo were utilized together with Baidu and 

Baidu Wenku, to collect data concerning the business models of charging infrastructure 

operators in China and Beijing, respectively. Keywords were used in Chinese for Baidu and 

Baidu Wenku, and in English for Google Scholar and Diva. They are as follows: “Business 

models of China/Beijing”, “charging infrastructure operator in China/Beijing”, “business 

model of China/Beijing charging service”, “charging service operation in China/Beijing”. 

The broad search enabled the research to obtain various relevant governmental documentation 

and literature. These data were further analyzed and filtered within the scope of the business 

model, i.e., “value proposition”, “value creation” and “value capture”.  

In the third phase, the following keywords (in both Chinese and English) were used on various 

search engines and databases: “Weakness for charging infrastructure operation”, “weakness for 

charging service”, “weakness in the charging operators’ business models”. However, the search 

found no data related to the weaknesses of charging infrastructure operators.  

In the fourth phase, the broad search enabled the researcher to obtain various relevant 

governmental documentation and literature. These data were further analyzed and filtered within 

the scope of the business model, i.e., “value proposition”, “value creation” and “value capture”. 

Moreover, the pre-study provided the foundation for expanding the case study and further 

analyzing the empirical findings including potential weaknesses in the business models. 
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3.2.2 Case study design 

The case study is central to the research design. In the initial phase, the scope of the research was 

determined through the preliminary investigation of China’s EV charging infrastructure, and the 

researcher decided to conduct a case study. According to Yin (2009), the case and its boundaries 

must first be identified. For this research, the EV charging infrastructure investigation, from a 

business model perspective, was chosen as the research topic. Beijing, the capital of China, is 

one of the most polluted cities and has most EVs in China. The EV charging infrastructure 

development is imperative for Beijing. Furthermore, Beijing’s charging infrastructure operators 

are facing challenges caused by the lack of a viable business model. Therefore, urban Beijing is 

chosen as the case within which to investigate and explore the charging infrastructure and 

operators from a business model perspective. This research design can provide a good 

understanding of the current development status of China’s EV charging infrastructure (Yin, 

2009).  

All three EV charging companies selected for research are located in Beijing, China.  

 Star Charge 

 Teld  

They are two of the four major charging infrastructure operators in Beijing, and both have a 

relatively large market share. The other two are not selected because they are similar to the 

selected two in terms of the company size and business operation. Besides, they do not promise 

significant findings given limited research time and resources.  

 Beijing Huangshang Sanyou  

This is the third company selected for research. It is a state-owned company established 

according to the national new energy vehicle (NEV) promotion policies, and is the primary 

supplier of private charging piles.  

These operators were chosen as major and representative charging operators in the city of 

Beijing. After determining the case, the research questions were defined: to understand charging 

infrastructure, Beijing, business model, and weaknesses of business models. In accordance with 

the characteristics of a case study (Yin, 2009), the research questions are appropriate for “what” 

questions, and they need to be further specified and modified through data collection in the 

iterative process. 

In the end, the case study design lays the groundwork for the analysis (Yin, 1994). The data were 

analyzed under the theoretical framework, and the research purpose and questions were revised 

and refined along with the interpretation of empirical findings and the drawing of the 

conclusions. 

3.3 Data collection 

3.3.1 Questionnaire 

A questionnaire was utilized as the primary method for data collection of the usage of the EVs 

with respect to charging pile/service in daily life. It aims to identify the customers’ desired value 

in relation to charging pile/service at home, workplace and public place and compare this value 
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with the value propositions from three companies. Therefore, it was targeted towards users of all 

types of the EV charging pile/service. The results indicated the customers’ desired value and 

further helped identify the weaknesses in the value propositions from these operators. 

The researcher created the questionnaire, which was used in an on-site survey by his two 

relatives who live in Beijing, on 25rd, 26th and 27th January 2019. The locations of the charging 

stations were chosen in the main working, business and residential areas in Beijing. According to 

the charging infrastructure categorization, it was conducted, respectively, at the Dajiaoting 

subway charging station (workplace), at the Houxiandaicheng B charging station (residential 

area), in the Jinchangan road charging station (business area). Furthermore, EV users, as 

respondents, were randomly selected and asked to fill out the questionnaire when charging their 

EVs. This helped ensure that the respondents were frequent EV users in daily life. 

On-site questionnaire and interviews are better for data collection method than distributing 

questionnaires for self-completion, though the cost is significantly higher (Booth, 1991). The on-

site survey was time-consuming. In practice, due to various reasons, only 10 of the total 30 EV 

users/owners responded to the questionnaire. The response rate is approximately 33.3%, which is 

relatively low. An advantage was that, through face-to-face conversations, the respondents were 

willing to answer questions more seriously and carefully, and the results are thus more reliable. 

The questionnaire is composed of six structured questions provided in Appendix A, which had 

been chosen after considerable testing for eliciting reliable responses from EV users. The 

questions in the questionnaire were built from a comprehensive literature review (the scope on 

the business model, i.e., value proposition) and the empirics regarding charging pile/service. 

They were divided into three parts: the first on the normal usage status of the EV in daily life; the 

second customers preference regarding charging services (i.e., what kinds of value the EV users 

desire in terms of using the charging pile/service respectively at home, workplace and public 

place); the last on weaknesses/deficiencies of current charging piles/services for different uses. 

3.3.2 Interviews 

The interviews were primarily utilized for identifying the business models of the three main 

charging infrastructure operators in urban Beijing and the possible weaknesses in their business 

models. They provided a wide range of information that supplement and confirm the pre-study, 

and helped further the understanding of what and how both the industry and companies have 

been progressing. Moreover, the interviews provided internal thoughts and expectations about 

the development of charging business from a business model perspective. 

The researcher conducted a total of eight in-depth interviews, due to limitations of time and 

resource.  Interview 1 is unstructured and the others are semi-structured. All the interviews are 

presented in Table 3 below, which shows the company and the position of the interviewees. 

These semi-structured and unstructured in-depth interviews are helpful in finding out what is 

happening in terms of charging infrastructure and operators, meanwhile, seeking for new insights 

in relation to the charging business and possible weaknesses in the business models (Robson, 

2002). Additionally, they often have open-end questions and bring up new ideas during the 

interviews (Robson, 2002).  

Among the eight interviews, seven interviewees hold high-rank positions in various companies 

and one interviewee works in a company in the EV industry. Six of eight respondents (two from 
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each operator) were positioned in management or at a higher level, which helps to provide 

reliable and valid information in relation to the business models and weaknesses. Additionally, 

one interviewee (Interviewee 4), as a technology engineer, provided information about the 

charging business from a technological perspective. Another interviewee (Interviewee 1), 

working in the EV charging infrastructure industry, was selected to provide overall information 

about the charging infrastructure industry and other information, in relation to the three main 

operators in the research. The data from all the interviewees are triangulated to ensure accuracy 

and validity. 

Since all the interviewees were located in China, the interviews were conducted in Chinese via a 

remote telephone call. During the interviews, the keywords or key content were noted down to 

the interview guide (see Appendix B), while recording and with the permission from the 

interviewees (some of it was off the record, as required). The records were transcribed for further 

analysis. All the interviews were designed to be up to 45 minutes to 1 hour long. In practice, 

most consumed over 1 hour. 

All semi-structured interviews used a list of structured questions from a business model 

perspective (concerning value proposition, value creation, and value capture). Depending on the 

pre-study, the interview guide (see Appendix B) consisted of 13 questions. Despite the 

sequencing of questions in the interview guide, the interviewees were allowed to talk freely in 

order to raise new ideas and insights. Besides the introductory part in relation to personal 

information, the questions were designed into two parts: Industry (2 questions) and Corporate 

(11 questions). The industry part provided the data in relation to EV and EV charging 

infrastructure industries along with their main actors (competitors), and their viewpoints 

complemented the data from the secondary sources. Additionally, when mentioning the 

competitors in Beijing, they compared their companies with them. This is especially critical for 

identifying possible weaknesses. The corporate part aimed to describe the business models of the 

companies, and the questions in this part were related to the scope of the business model, i.e. 

value proposition, value creation and value capture, and the possible weaknesses as these three 

aspects were also included in the questions. Moreover, the interviews ended with open-ended 

discussions to ensure that the interviewees provided additional content that reflected their own 

thoughts rather than the companies’. The additional content, with some open questions, varied 

from interviewee to interviewee. 
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Interview/ 

Respondent 

Company Anonymous Name Position 

1 X Yes x x 

2 StarCharge No Chen Xuejun Investment 

Director 

3 StarCharge Yes x x  

4 StarCharge No  Zhang Feng Technology 

engineer 

5 Huangshang 

Sanyou 

No Ma Shaoshuai Private business 

manager 

6 Huangshang 

Sanyou 

No Ouyang Kai Sales director 

7 Teld No Zhao Jian Brand General 

Manager  

8 Teld Yes x x 

Table 3. Interviewees 

3.4 Data analysis 

According to Collis and Hussey (2014), the purpose of data analysis is to generate answers for 

the research questions. Figure 4 shows the process that involves three simultaneous steps: 

reducing the data, displaying the data, and drawing conclusions and verifying their validity. 

Especially, reducing data is a crucial step for data analysis as it helps to align the data with the 

specific research questions. Additionally, critical and scholarly data analysis could enhance the 

understanding of the phenomenon and help re-write the research questions (Suter, 2012).  

In the initial phase of broadly browsing and collecting information, the secondary data in relation 

to the current status of EVs and charging infrastructure varied from China to Beijing. It was 

subsequently followed by some theoretical investigation in relation to the business model for 

EVs and charging infrastructure. The extensive range of data collected from diverse sources was 

reduced and focused on the specific areas in which the case was investigated and studied. 

In order to obtain sufficient evidence that answers the research questions, the data was analyzed 

and concentrated on the research scope. The irrelevant data, such as challenges and opportunities 

presented owing to EV adoption, and the issue of deploying charging stations were not 

considered. Instead, the data was focused on the current status of charging infrastructure in urban 

Beijing, and the business models of the three main charging infrastructure operators. 

First, data from both secondary sources and interviews (concerning EV and charging 

infrastructure industries in Beijing) went through a selection process that leaves only those 

pertaining the current status of charging infrastructure in Beijing. Useful information were 

mainly selected from the official documents and scientific articles with high credibility, which 
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also provided clues on how China promotes and predicts the development of EV and charging 

infrastructure. Additionally, data from interviews were analyzed together with the secondary 

data, in order to generate relatively objective results. The overall objective was to answer RQ1.  

Second, data from interviews were sorted and categorized through analysis in order to generate 

empirical findings. The questions in the interview guidance are structured to identify the 

business models. As a result, data were collected and framed according to the business model 

framework in section 2.4.1. Following this, these findings were further analyzed within the scope 

of the research on the business model, i.e., value propositions, value creation and value capture 

for answering RQ2. 

Third, through the comprehensive analysis of the empirical findings within the theoretical 

framework, the data was restructured to each analysis unit (value proposition including customer 

segments, value creation, and value capture). Data from the interviews provided information on 

the value proposition of each company, which were in turn analyzed and categorized 

accordingly. While, simultaneously, the questionnaire directly provided the data/findings of the 

customers’ desired value in relation to charging pile/service, which was analyzed into certain 

aspects (indicators of reflecting customers’ desired value) and compared across different 

companies. Through the comparisons, the weaknesses in the value proposition for each company 

were identified. Additionally, through the analysis of the other findings, in relation to value 

creation and value capture, the weaknesses were identified and categorized and further analyzed.  

After that, the new structure of the analyzed data was displayed for drawing conclusions and 

verifying the validity, reliability, and probable generalizability of the conclusions. 

 

 

Figure 4.Overlapping stages in qualitative data analysis (Collis and Hussey, 2014).  

 

3.5 Discussion about reliability and validity 

The reliability and validity of the case study are crucial to ensure data quality. For achieving high 

reliability, different types of data collection methods were used in the research to generate the 

empirical findings and further analyze them. Therefore, this research carried out documentary 

research and literature reviews, as well as questionnaires and interviews to reduce bias and 

ensure reliability and validity.  
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In the pre-study, the document and literature review as secondary data sources provided relevant 

information and data, reflecting the current status of EV and charging infrastructure. Data from 

secondary sources have been validated by their researchers, though they are not tailored to the 

particular case, as compared to data from primary sources (Bell, 2005). The documents from the 

governmental authorities provided reliable and valid figures of the number of EVs and charging 

piles and described their current status. Therefore, the researcher considers the data reliable. It 

was unnecessary for some figures to be the latest ones or real-time ones since they were 

indicating the tendency. Additionally, most literature was scientific articles and books, and this 

ensured data reliability. Nonetheless, the collected data from the literature was not tailored to this 

case study, and therefore, this affected its validity. To improve the validity, the context in which the 

data was used was carefully analyzed.  

In the research, the primary data was obtained from semi-structured interviews and 

questionnaires. The reliability is a concern in such interviews since various biases may exist for 

both interviewers and interviewees (Saunders et al., 2009). In order to reduce the biases and 

increase the validity, the researcher worked to ensure the impartiality and objectivity of the 

interview process and content. He also worked to make sure that the data in the transcription 

process were all in accordance with the original meanings of the interviews to achieve data 

reliability. 

The questionnaires were administered at the charging stations; in other words, the respondents 

were real EV users. Additionally, through face-to-face interviews, the respondents who decided 

to answer in a face-to-face setting provided more useful information, compared to answering 

questionnaires online. The process was time-consuming, but it increased the data reliability to a 

great extent. Furthermore, the questionnaire design was simple and clear enough to identify the 

value in relation to charging piles/services, and thus, data validity was ensured. Nevertheless, the 

number of respondents respectively as charging service users and charging pile owners affected 

the data validity, i.e., whether there existed some other customers’ desired values than the 

identified values and there are unique characteristics for each value. The data analysis was also a 

factor that affected the data validity, i.e. how accurately the data was analyzed and categorized 

by the researcher. Take all these into consideration, the researcher conducted data analysis and 

data collection with utmost care. 

There were eight interviews conducted in the research. The interviewees were mainly from the 

management or higher levels of the companies and had a clear picture of the business models of 

their companies. Furthermore, most of them were willing to have conversations under their real 

names. These meant that the data obtained from them had high reliability and validity. Although 

the interviews were semi-structured, some well-prepared questions in the interview guide (see 

Appendix B) provided an important reference for better identifying the business models and the 

possible weaknesses in them. This also increased the data validity, especially for value creation 

and value capture. In fact, in terms of the value proposition and the weaknesses and strengths, 

some factors affected the data quality. The interviewees were more willing to describe the 

companies and their offerings positively, which may have resulted in data not being accurate and 

objective. Even though this affects the reliability and validity of the collected information, it was 

not avoidable. Therefore, the selection of the interviewees, i.e., two from each company, one 

interviewee outside the three companies, and one interviewee from the technology division 

ensured that the data could be more reliable and valid through the comparison and analysis. 
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Moreover, according to Eisenhardt (1989), the results were compared critically to the facts in the 

published literature and existing data, such that the findings could be fully understood, thereby, 

making the results more valid. 

3.6 The generalizability of the research 

Generalizability is usually used to define quantitative research but not qualitative studies (Smith, 

2018). This research aimed at investigating the charging infrastructure development in urban 

Beijing, from a business model perspective. However, there are limitations to the study, which 

make it difficult to generalize the findings for broader implementation.  

In this research, urban Beijing in China is chosen as the case, along with three main and 

representative charging infrastructure operators. All of the three operators are large enterprises 

that have almost similar business models. The findings, such as the weaknesses are more 

generalizable to them, or similar enterprises in a similar context, while the generalizability of the 

results to different scenarios is restricted. Furthermore, as discussed in section 1.4, there are 

some limitations in this research: the geographical location, population, economic context, and 

type of industry. In other words, the comprehensive insights and findings from the case study can 

only be adapted to charging infrastructure operators who have similar settings and conditions. 

Moreover, the research, if extended to additional areas of China would result in higher 

generalizability. Many large Chinese cities have similar policies, population rates and EVs. 

Thus, the generalizability is quite high for Chinese cities. Moreover, some empirical findings, 

such as charging pile sharing, have practical significance for charging infrastructure operators, 

and their generalizability can be high. However, other countries may have different 

developmental level and policies in terms of EV charging infrastructure as well as cultures 

(behavioral habits). Additionally, many cities have varying population rates and EVs. Therefore, 

the worldwide generalizability is not high.  
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4 EMPIRICAL SETTING 

In this chapter, the contextual circumstances regarding China’s EV and charging infrastructure 

are presented. Also, the empirical data collected during pre-investigations and interviews are 

presented.  

4.1 Current status of EVs in China 

EV in China is also called NEVs (new energy vehicles), which includes plug-in electric vehicles 

and hydrogen fuel-cell vehicles, amongst a few others. In addition, according to the usage, EV in 

China, is further divided into passenger vehicles and commercial vehicles (including bus and 

trucks). According to technology, EV is also categorized into full battery-driven (pure), plug-in 

hybrid and hybrid electric cars. 

China is the fastest adopter of EVs worldwide and is expected to account for half of the global 

sales over the next seven years (Beale, 2018). The Chinese government has promoted NEVs with 

a variety of policies including subsidies, rebates, and quotas for carmakers and consumers (Hove 

& Sandalow, 2019). Such support policies to EV manufacturers have been fulfilled at both the 

national and local levels since 2010 (EVCIPA, 2018).  After being granted a subsidy at the 

national level, carmakers have then been entitled to the same amount from local authorities. The 

following figures from a report by Hove and Sandalow (2019) indicate that the number of EV 

sold in China is increasing rapidly: 

 Over half of the global EV sales in 2018 were in China.  

 In 2018, about 1.25 million EVs were sold in China—a 62% increase over the 2017 sales; 

roughly 4.5% of total passenger vehicles sold were electric vehicles. 

 As of January 2019, there were approximately 2.6 million EVs on the roads in China.  

 

 

 

Figure 5. EV sales. Source: (Hove & Sandalow, 2019). 

4.1.1 Battery Electric Vehicle (BEV) - pure EV 

In 2018, about 1,250,000 EVs were sold in China and 984,000 of which were BEVs, and the 

number keeps growing (Hove and Sandalow, 2019). Additionally, due to the dynamic battery 

technology development, the cost of the battery is decreasing significantly, and this will lead to 

EV widespread use (EVCIPA, 2018).  
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4.1.2 Hybrid and Plug-in Hybrid Electric Vehicle (HEV and PHEV) 

HEV combines an ICE with an electric propulsion system powered by internal processes (e.g. 

electric generators, regenerative braking) rather than by plugging into an external power source 

(Busk and Warrenstein, 2014). 

PHEV is referred to as a vehicle that makes use of a rechargeable battery that can be restored to 

full charge by plugging into an external electric power source. Simultaneously, the power system 

has some similar characteristics as HEV such as a combination of ICE and electric propulsion 

system. 

4.2 Current status of charging infrastructure in China 

“China represents almost half of the global supply of electric vehicle charging infrastructure—a 

proportion likely to increase in the coming years, given the strong government support at many 

levels and high electric vehicle volume there” (Hall and Lutsey, 2017, p. 8).  

Due to the rapid development of EV in China, the Charging infrastructure will also maintain the 

corresponding development pace (EVCIPA, 2018). Additionally, the Chinese central 

government announced in December 2017 that it would be extending its NEV tax rebate 

program to 2020. It means that NEV sales will grow strongly in the foreseeable future, while, 

simultaneously, the need for the charging infrastructure will also grow strongly (Ayre, 2018).  

Moreover, some car manufacturers in China have built many charging stations in the areas where 

their headquarters are located to benefit their EV drivers, although there are some problems, e.g., 

interoperability of charging stations from different car manufacturers (Hall and Lutsey, 2017). 

By the end of January 2019, there are 808,000 EV charging piles in China; roughly 330,000 are 

for public use, and 480,000 are for private use (Hove and Sandalow, 2019). 

4.2.1 Charging infrastructure distribution 

According to a report from EVCIPA (2018), the charging infrastructures have expanded in China 

in the past few years, especially in the 88 designated pilot cities funded by the central 

government, led by Shanghai, Beijing, and Shenzhen. The local governments in these cities have 

sometimes financed many of the domestic charging piles, often in collaboration with the national 

utility company State Grid2. But China’s EV charging stations are not currently meeting the 

demands of its growing EV fleet, and the government is working on a plan to change that (Liu, 

2018). 

In fact, the lag in the charging infrastructure construction and the uneven distribution limit 

Chinese NEV development. The charging infrastructure of large cities, e.g., Beijing, Shanghai, 

the Zhejiang urban agglomeration, Guangdong and other regions, develops relatively fast, while 

charging infrastructure construction in the western and northeastern regions is less-developed (as 

shown in Figure 6,). Despite the rapid development of NEVs in the recent years, this situation 

has not been improved significantly (Wu et al., 2017).  

 

                                                 
2 State Grid is the largest electricity supplier in China. In relation to charging infrastructure, it is mainly responsible 

for public and inter-regional construction of power grids and networks.  
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Figure 6. The number of electric vehicle charging stations in provinces of China. Source: (Wu et al., 2017).  

 

4.2.2 Policy for charging infrastructure 

According to the guidance from The National Development and Reform Commission (2015), 

issued in October 2015, China plans to build at least 12 000 charging stations and 4.8 million 

charging piles by 2020, which can satisfy 5 million EVs. Local governments can receive 90 

million Chinese Yuan (about 14 million USD) to build charging infrastructure if they meet 

certain conditions, such as reaching a set amount of EV purchases. Besides, many provinces and 

cities have made announcements to support installing charging stations by providing subsidies. 

The most generous subsidy could reach 30 percent of the total investment of building the 

charging station. Additionally, to better manage the EV charging market, each local government 

in China determines city-specific service fees and plans to finance and develop their own 

charging facilities. Generally, they will charge for electricity tariff and service fee differently and 

have different rates for different time periods in a day. 

According to a report from EVCIPA (2018), Chinese central government will encourage the 

development and construction of charging infrastructure and subsidize the local governments and 

the enterprises which construct and operate charging infrastructure so that more and more 

enterprises participate in the infrastructure development and construction. With the help of 

national policies on charging infrastructure development throughout the country, more and more 

companies have announced to run charging business and build tens of thousands of charging 

piles in Beijing, Shanghai, and Guangzhou.  
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5 EMPIRICAL FINDINGS 

In this chapter, the empirical findings concerning the research problem and the research 

purpose are presented. The business model framework in section 2.4 is used to identify business 

models of charging service operators. 

5.1 Current status of charging infrastructure in urban Beijing 

As the number of EV increases, it will boost the charging infrastructure deployment, which has 

expanded in China in the past few years, led by Beijing, Shanghai, and Shenzhen. The rapid 

growth has been continuously assisting the charging infrastructure operators in developing 

charging infrastructure (The National Development and Reform Commission, 2015). According 

to the numbers from The National Development and Reform Commission (2015), the EV 

charging infrastructure and its related industries will continue to maintain a rapid development.  

At the same time, utilization rate of charging piles/stations is still low. According to the 

investigation of the current status of charging infrastructure in Beijing and these three operators, 

it is observable that low utilization is a general problem for both private charging piles and 

public charging stations.  

As introduced by all the respondents, as the number of EVs increases incrementally, the number 

of both private and public charging stations will grow. Additionally, various local government 

policies are supporting the development of EV and charging infrastructure industries. Moreover, 

the local government of Beijing has implemented specific encouragement policies for companies 

that build more charging stations while improving the charging pile utilization rate. 

(Development and Reform Commission, 2016).  The government has set the regulation 

concerning EV charging piles installation in new residential developments, including a 

stipulation that new government- or state-owned buildings need to have charging piles installed 

at 25% of parking places (Hove and Sandalow, 2019). 

As introduced by all the respondents, currently, most private charging piles are sold with EVs 

and are slow charging piles(low cost for charging pile and installation). Car manufacturers can 

obtain government support for EVs and, therefore, sell charging piles with an electric car at a 

lower price. Public charging stations can get local government support according to different 

local policies such as subsidies and quotas to support their construction and operation. As 

mentioned by one respondent, the local government support comprises mainly fixed (one-time) 

support and variable support which varies with the charging electricity amount. 

5.1.1 Charging location categories 

Based on a document from Beijing Municipal Development and Reform Commission’s (2016) 

and research report from Xincailiao (2016), charging piles can be categorized into 

residential/private use, public use, and exclusive use for a workplace. 

 Private charging piles (home charging) are those in which customers purchase and pay 

for the charging pile for their own use, usually located in residential areas. A parking 

place is required for the installation of a charging pile. The users only pay for the 

electricity tariff. 
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 Public charging piles are often in the form of charging stations with a parking place 

located in business areas or near commercial buildings where all types of plug-in electric 

cars can charge. The users pay for the electricity tariff as well as a charging service fee. 

 Charging piles for exclusive use are built for use of certain company/companies in the 

parking space and other cars cannot park or charge without certain permits. The users pay 

for the electricity tariff plus a charging service fee. 

5.1.2 Types of charging 

According to a report from Hove and Sandalow (2019): charging types can be categorized into 

slow and fast charging in China. Beijing has the same categorization.  

Slow charging (often used as home and work charging): in China, EV slow charging takes place 

at 220 volts (home standard voltage) and such charging has a power of about 6-7 kW. For 

example, a typical 30 kWh battery takes approximately 6 hours to charge from 20% battery 

capacity fully. 

Fast charging (often used as public charging): China has one nationwide EV fast charging 

standard, which has been known as GB/T3 since 2015, and it is mandatory for all new EVs for 

sale. Also, China has developed the networks of DC fast charging, commonly using 24 kW, 50 

kW, 100 kW or 120 kW of power. Some charging stations may offer 350 kW or even 400 kW of 

power. Such DC fast charging can charge a vehicle battery from 20% to a nearly full charge in 

times ranging from roughly 1 hour to as little as 10 minutes.  

5.1.3 Amount of charging piles 

According to the statistics of EVCIPA (2018), by the end of October 2018, Beijing had about 

132,000 charging piles in total and 40,241 of these are for public use. As to public charging 

piles, 27,259 AC charging piles and 12,982 are DC charging piles. State grid, Potevio New 

Energy group, Teld, and StarCharge are the four biggest charging operators that occupy 70% of 

the market share of public charging pile. In the private charging pile sector, Huashang Sanyou is 

the biggest operator. 

5.1.4 General issues in the charging infrastructure sector 

According to the respondents, this sector requires enormous initial investment and payback time 

is relatively long; additionally, most charging service operators find it difficult to profit from 

providing only charging service, and they are attempting to diversify the revenue in order to be 

profitable. Therefore, exploring weaknesses for the business model of charging service operators 

is the key to success in the sector. 

There are some specific weaknesses associated with charging infrastructure operators, and 

according to the interviews, they are listed as the following:  

 Huge investment for entering into the industry 

 Relatively high technical threshold and cost for fast charging (DC charging) stations/piles 

 Few revenue streams 

                                                 
3 GB stands for national standard and T stands for Recommended 
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5.1.5 Summary 

Due to the support of the national policy, the number of EV in China will be continuously and 

rapidly increasing, especially in large cities like Beijing.  Meanwhile, EV charging infrastructure 

as important supporting facilities will also gain fast growth. Additionally, the local governments 

will support charging infrastructure development. Beijing’s local government has announced that 

25% of parking places of new state-owned buildings must install charging piles. Under such 

circumstances, Beijing, with the largest number of EVs in the country, will see its charging 

infrastructure construction continue to grow. 

Currently, charging locations are categorized into private/home charging piles and public 

charging stations. Additionally, charging types are slow (AC) and fast charging (DC). Charging 

times for fast and slow types range from tens of minutes to hours. By the end of October 2018, 

Beijing had totally132,000 charging piles: 91,759 for private use and 40,241 for public use. 

Moreover, in the process of the rapid development, some problems have also emerged to 

charging infrastructure operators, and some main issues are a high initial investment, high 

technical threshold, the cost for fast charging and few revenue streams. 

5.2 Value proposition - from a user’s perspective 

5.2.1 Customers’ desired value 

The questionnaire was based on 10 interviewees who charged cars in public charging stations in 

Beijing. The result from the questionnaire showed that all the interviewees were EV frequent 

users (five to seven days per week) and 4 of them had charging piles at home. The analysis of the 

survey, as presented in table 4, demonstrated that safety, convenience, accessibility, price, and 

charging speed are the most important indicators reflecting the desired value that 

customers/users prefer from the charging service at home, workplace and public place. However, 

characteristics of each indicator for the workplace and public place are the same, and these are 

different from home charging (having charging pile at home). Table 4 shows the overall 

customers’ desired values and their different characteristics in different charging locations. 

Moreover, in terms of home and workplace charging, the interviewees are satisfied with their 

charging pile service. Nonetheless, as to the current charging infrastructure, the interviewees 

identified some weaknesses for the public place when charging. Six of 10 interviewees are 

satisfied with the current charging infrastructure and service in urban Beijing. 
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Customers’         

desired value 
 

Charging 

locations 

Safety Convenience  Performance Price 

Home charging 

(Charging pile) 

Safe charging Quick 

installation 

service 

Few breakdowns Reasonable 

price for 

charging pile  

Workplace and  

public charging 

Safe charging Sufficient 

number of 

charging stations 

Fast charging 

speed and stable 

charging 

Reasonable 

price for 

charging 

service 
Table 4. Overall customers’ desired value.  

 

5.2.2 Weaknesses from the customers’ perspective 

7 of 10 interviewees in the questionnaire mentioned breakdown and charging speed as crucial 

factors during charging pile use at a public place and these factors are crucial for public charging 

infrastructure. 

 Breakdowns/maintenance issues: it forces them to charge elsewhere, and it is a waste of 

time to drive there. 

 Charging speed: slow charging takes a long time, and fast charging may not be good for 

the battery. Therefore, it is essential for users to charge quickly without damaging the life 

cycle of the cell. 

 Non-EV parking and taking up the charging space4. 

5.3 Business models for charging infrastructure operators in 
Beijing 

Many interviewees from the companies implied that most charging infrastructure operators 

provide little more than simple charging service, sometimes only adding some App-based simple 

services. As interviewees from different operators in Beijing stated, the primary operational 

mode of EV charging pile in China is “charging pile manufacturer + operator” mode, in which 

the operators of public charging facilities are also manufacturers of charging piles. However, this 

model does not seem to provide power to create more value for customers and increase the 

revenue stream. 

5.3.1 Company A- Wanbang StarCharge New Energy 

This is one of the largest private-owned companies in the charging infrastructure sector. They 

manufacture charging piles, build charging infrastructures, and develop their own charging 

management system. Their subsidiary, Charging Star, builds and operates charging 

infrastructures and supporting facilities. Additionally, they can provide companies opportunities 

                                                 
4 It is a common complain that non-EV would sometimes park at a charging place, for a long time. Due to the 

probably ineffective managemental problems, many non-EV owners use the spot as parking space, and nobody 

drives them away. 
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for running a charging business. In Beijing, Company A serves over 100,000 plug-in electric 

vehicles. 

Customers 

Company A has four main customer groups:   

 All electric car users who use their charging stations for public use and recharge electric 

cars;  

 Private customers that buy their own charging pile and use charging pile sharing service5; 

 Some car manufacturers that co-design charging pile, co-develop charging technology 

with Company A and purchase charging piles; 

 Some small- and medium-sized enterprises (SMEs) that buy charging piles and run 

public charging stations. 

Value Propositions 

As one of four main charging operators in Beijing, Company A has a competitive price for 

charging pile sales to attract customers.  In terms of charging service, the company has a high 

coverage rate of charging stations. In other words, besides safety, pricing and convenience are 

the most important values that they aim to provide to customers. Primarily, they are good at 

providing services based on a mobile App, e.g., they integrate almost all different payment 

methods and other functions e.g. charging pile positioning, accessories shopping, and customer 

service into their App. Company A maximizes the opportunities to provide service through their 

App (hardware and software). 

According to one respondent, Company A has the same value proposition for all customers: 

 Charging safety that is most important for customers; 

 Pricing of charging pile and installation that is often a dominant driver for customers to 

choose; 

 Charging speed (performance) is an essential factor, and the future is in fast-charging;  

 The charging pile has a good quality and fewer breakdowns, to keep maintenance cost. 

 

 

Respondent 4 stated in the interview: 

“Technical threshold of charging pile is not high and therefore quality is not an issue. The 

charging safety can be ensured…As one big charging service operator, we have very many 

charging piles in Beijing and EV users can easily reach to our charging pile.… For private 

charging pile owners, our charging pile has very high price-performance rate, especially, and 

very competitive price at the market…We also provide considerable service to users, e.g. 

quick response to users’ feedback.” 

                                                 
5 The coordinates of private charging piles can be found from the App-based platform of the specific company from 

which they purchased their charging piles. But this kind information is not shared by other platforms provided by 

other companies. For example, if user is using the App of Company A, he or she can only see charging piles of this 

company.  
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Value creation 

Company A provides a safe and convenient charging service while simultaneously building the 

biggest charging pile platform for both private and enterprise use. Additionally, to satisfy 

different customers’ demands, they provide various product-service bundles and solutions for 

charging service and operation. Company A has a large service team for helping customers 

resolve multiple problems in time. The mobile App is essential for them to create value for users 

who can achieve almost all the services that Company A offers, including on-site and remote 

customer service, through the App. 

 New technology adoption 

Company A has close cooperation with several car manufacturers because their parent company, 

Wanbang, is a passenger car distributor of many brands. With the aid of the special partnerships, 

the company attains ample opportunity to design charging piles with some well-known car 

brands and subsequently enhance their capability. Furthermore, they improve and upgrade the 

charging piles continuously by implementing new technology and maintain charging pile 

competition in the market. According to the respondents from Company A, they are open-

minded for new things and has a quick response toward new ideas. 

According to the respondents, the fast charging technology has a good market demand, and its 

cost is a very important factor. As the number of EVs increases, the demand for fast charging 

stations also increases. The overall cost of providing the charging service will be reduced 

significantly in the future as more and more fast-charging stations are built. Moreover, as 

mentioned previously, due to the high cost for a car battery, many car manufacturers do not 

recommend frequent fast charging to avoid damaging the battery. Smart charging development is 

significant, and it can protect the car battery from overcharging i.e., by switching off when 

charged fully.    

 

Respondent 3 discussed new technology: 

“The new technology adoption enables charging pile to provide safer charging service while 

at the same time reducing the cost for operation and maintenance…low charging loss… 

Additionally, IoT (Internet Of Things) will connect all EVs, charging piles and other relevant 

and generate data, e.g. Big data use… These help to bring more value.” 

 

 Product-service bundle 

Basic product and service: There are two basic product-service bundles, i.e., charging service 

to EV users and charging pile sales and installation to both corporate and private users with 

guaranteed service for a specific time. 

Other Value-added services: They are free to all customers and focuses primarily on the 

mobile App-based service with many functions such as charging positioning and payment. 

Additionally, EV sales and car insurance are provided through the parent company Wanbang. 
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App-based shopping market: Here users can purchase charging piles and some relevant 

accessories such as charging cables and plugs. Besides, there are EV sales through the parent 

company and car insurance sales. 

App-based platform: Here users can share unused charging piles and make a profit while 

simultaneously Company A charges a certain service fee. 

The App-based service not only increases charging pile utilization rate but also makes it more 

convenient to use an electric car and charging pile such as purchasing accessories for the electric 

car and charging pile. Additionally, as Respondent 2 mentions, the combination of product-

service and information service enhances customers’ experience and thus generates product-

service value, because it enables users to understand the condition of cars as well as of the 

charging pile. 

Value capture 

Currently, the main revenue mainly constitutes of the following: 

1. Sales of charging pile 

2. Charging service fee from public charging stations 

The secondary revenue is as follows: 

3. Charging solutions (deployment and management plans for individual and corporate pile 

owners to run charging stations) 

4. Charging service fee from users’ sharing charging piles  

5. Parking fee for their charging stations 

6. App shopping market 

7. Advertisement income from charging stations  

8. EV sales 

9. Car insurance 

The most substantial fixed cost is facility construction for charging pile production. Labor cost is 

also very high due to a large marketing and sales group, R&D, and others. Besides, in the 

operational process, the main costs comprise charging pile production and installation costs and 

personnel cost for the customer service based on the App. 

As mentioned previously, at present, the charging business has a relatively low profit margin, 

and it probably will not change for the short-term. Even though the charging business cannot 

yield substantial earnings, the company is still developing this business because they believe in 

the business’s future potential. For Company A, short-term profitability does not hold any 

special value, and the market share is the key to the future. They use a price-strategy to dominate 

the market and attract users. Therefore, the company can sell more charging piles and have more 

users. 
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Respondent 4 said in the interview: 

“Our charging pile has very high price-performance rate, especially, very competitive price at 

the market. Sales of charging pile are profitable but not high profit-margin. Charging station 

operation is not so; supersites such as Beijing and Shanghai have a relatively high utilization 

rate.” 

 

 

 

Strengths  

 Charging pile sharing service 

As discussed previously, the income from providing charging services is not sufficient to cover 

the overall cost. In order to increase the revenue streams, the charging pile owners can share 

their charging pile via the App-based platform and make a profit while simultaneously 

generating profit for the company. As the number of service users increases, the income will be 

significant. Moreover, it helps enhance the utilization of private charging while bringing in 

frequent customers and accumulating their data. 

Furthermore, building charging stations can utilize certain locations with high commercial value, 

such as in the mall area, and also aggregate frequent customers as a resource, which is essential 

for any company to develop any business. 

 Cooperation mode for reducing investment and cost 

In fact, the most important resources for Company A are locations and customers. Location is the 

key resource to deploy charging infrastructure in some super cities such as Beijing. Company A 

has established cooperation with different actors, e.g. a supermarket owner can provide land 

space for charging stations while Company A oversees charging station construction, and they 

share the profit from the charging service. Anyone can provide resource and cooperate with 

Company A. Additionally, this “funding and cooperation mode” helps avoid large investment for 

land use, cutting the cost of deploying more charging stations. 

 

 

Respondent 3: 

“Funding or cooperation mode enables us to stand out from the competitive market and break 

the monopoly of State Grid and Teld.” 

 

 

Weaknesses 

 Excess slow charging piles in some areas due to technical restraint 

As respondents 2 and 3 mentioned, in the initial development phase, due to the technology 

constraint, many slow charging piles were built in some areas On the other hand, for upgrading 

technology, more charging stations with fast charging are built in certain business areas and they 

have a high utilization rate. Whereas, some charging stations stay almost unused without enough 
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electric cars. As mentioned previously, the company has slowed down the pace of slow-charging 

station construction and is focusing on the development and construction of relatively fast-

charging piles/stations.  

 

5.3.2 Company B- Beijing Huashang Sanyou New Energy Technology 
Co. Ltd.  

It is a state-owned subsidiary of Beijing Electric Power Company, which was established in 2010 

in Beijing. Company B has its primary business in Beijing and they are also responsible for 

deploying charging stations in urban Beijing. They not only develop and manufacture charging 

piles but also build charging infrastructure and supporting facilities. Simultaneously, they 

provide maintenance and operation management solutions as opportunities for running the 

charging business for others. Besides, they have developed a mobile App as a charging 

management system that integrates charging stations for different operators in Beijing. 

Customers 

Company B has four main customer groups: 

 All electric car users who use their charging stations for public use and recharge. 

 Private customers that want to buy its charging piles and use charging pile sharing 

service;  

 Some car manufacturers which co-design, co-develop and purchase charging piles; 

 Some public transport companies in Beijing (e.g. Beijing public buses and taxi operators 

buy charging piles for exclusive use) and other corporate internal use (e.g. some 

companies that buy charging piles and build charging stations for internal staff use); 

Value propositions 

Company B as a charging service operator does not only manufacture charging piles but also 

provides charging service and solutions to customers, especially the charging pile sharing service 

(same as Company A has but it has its own App-based platform for sharing) which is very 

attractive for private users. The safety, stability, and convenience of owning a charging pile and 

using the sharing service is the most important value that Company B aims to provide customers 

and is also the core value of the company. In the charging infrastructure sector, safe charging is 

always the first and foremost consideration, while simultaneously the price for charging service 

and charging pile construction and installation should be at a reasonable level for customers. 

Moreover, various services in different forms such as charging pile sharing based on the App and 

customer service for maintenance is added for customers in order to enhance their perceived 

value. 

According to the respondents, the value proposition that Company A wants all its customers to 

perceive are as follows:   

 Charging safety is the prerequisite for customers and they provide the best quality for 

charging pile 

 Convenient charging service is an important value for customers 
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 Good quality often means relatively high prices and also ensures stability (performance).  

 Valuable service for product, e.g. charging pile sharing service is free for charging pile 

owners.  

Value creation 

Company B satisfies different customer demands with different products and services. In 

addition to charging pile sales, Company B provides customized charging solutions including 

charging station design and construction and charging management. They have been attempting 

to generate value from various aspects for the customer and aim to ensure that their pricing is 

competitive. 

 Quality and performance of the product 

In terms of charging piles, the company controls and supervises each detail from production to 

installation to ensure the quality and safety, especially all the contractors’ or subcontractors’ 

requirements. Additionally, the performance of the charging pile is important because it makes 

users charge efficiently while simultaneously avoiding breakdown. 

As mentioned previously, in order to ensure the quality of the charging piles, all of the material 

and accessories used to manufacture the charging pile is of superior quality and relatively high 

price. Besides, all contractors of construction and installation need to be reputable enterprises. 

 

 

Respondent 5 emphasized the following in the interview: 

“There is no doubt that Company B’s charging pile has very high quality and performance. 

The life cycle is normally at least 8 years…Now we have few breakdowns if customers use 

charging pile correctly… In addition, we have a service group with about 300 persons and 

they response to error report within 15 minutes and arrive to users within 2 hours if 

necessary. ” 

 

 

 Product-service bundle 

According to the respondents from Company B, simply selling charging piles and providing 

charging services are not competitive enough at the market. Company B has an App market 

where users can buy not only goods such as charging equipment but also accessories for the 

electric car. Moreover, they provide more App services integrated with self-service and on-site 

assistance. They have built an App platform where users can share their charging pile with 

Company B. Therefore, charging pile owners have the opportunity to share their pile when 

unused and gain profit. Furthermore, they have integrated many functions such as charging pile 

sharing, positioning, and payment into their App, which enhances customer experience and 

convenience; all these services are free of charge. 

 

Basic product and service: charging service for EV users and charging pile sales and 

installation to both corporate and private users with guaranteed service for a certain time; 
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Other value-added services: Company B provides various services on the mobile App with 

many functions such as charging positioning and payment.  

App-based shopping market: here users can buy something related to charging equipment and 

the electric car. 

Charging pile sharing: Pile owners can share unused charging piles and make a profit. The 

service is free of charge for users and very attractive for customers who wish to buy charging 

piles from Company B. 

Company B is the first to provide private charging pile sharing service on the App, and users can 

share their charging piles anytime they want. Additionally, App users can book the time for 

charging according to shared time with pile owners. This does not only increase charging piles’ 

utilization rates but also their coverage rates, resulting in better service for users.  

Value capture  

Currently, the main revenue of Company B mainly constitutes of the following: 

1. Sales of charging piles 

2. Charging service fees from public charging stations 

The following constitutes the secondary revenue:  

3. Charging solutions 

4. Parking fee for their own charging stations, 

5. App shopping market 

The highest cost is facility construction for charging pile production and R&D for charging 

technology including many different equipments. Furthermore, in the operational process, the 

main costs comprise charging pile production and installation costs and personnel cost for 

customer service on the App. 

According to both respondents from Company B, they are one of the few companies that have 

acquired profit. Charging pile sales are profitable with relatively good profit margin, and only 

providing charging service through charging stations does not yield profit. Company B aims at 

servicing the society and seizing the market, and short-term profit from charging service is not 

expected. Moreover, they do not charge charging service fees from charging pile owners but get 

paid through service and maintenance contracts. They make even charging sharing service free, 

hoping to increase the number of frequent users. 

 

 

Respondent 6 stated the following: 

“On the whole, it is profitable, especially charging pile sales; only charging service is not 

profitable. …Even though for private charging pile section, they have not much profit, this is 

also their focus. Charging pile sharing is free for users and all charging fee is transferred to 

charging pile sharers… In other words, electric cars and charging piles are not many enough 

and it needs to be scale effect. Once the scale becomes big the profit will increase. Besides, 

social responsibility is very important for us. ” 
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Strengths 

 Free charging pile sharing service for customers 

This service itself is competitive on the market. Additionally, compared to other competitors that 

charge a fee from customers, the company’s free charging pile sharing service is attractive to 

customers. According to one respondent, the customers can often get back the cost of buy 

charging piles within two years through sharing their charging piles and it is quite worthwhile. 

Weaknesses 

 The slow pace of technology adoption 

Both respondents 5 and 6 thought that more fast or superfast charging stations were required in 

the market, but the most significant barrier for the fast or superfast charge was technology 

development and implementation. In the next several years, the charging technology will evolve, 

and the investment for new technology implementation needs to be continuous in order to lead 

the market. 

Compared to other competitors, Company B lags behind with respect to new technology 

implementation. As mentioned previously, the company is slow in innovation and focuses more 

on the current product and market. As a state-owned enterprise, some managers of Company B 

can be changed for many reasons, and the future profit of the company is thus not very appealing 

to them. In other words, they often pay much attention to the profit during the on-the-job. 

 

 The high labor cost for both internal personnel and external contractors 

The cost of contractors for charging station construction is relatively high because Company B 

aims to ensure the quality of the charging pile and the safety of the charging service. As 

respondent 6 states, this is the reason behind starting the company under the local government; 

besides, the internal labor management is often demanding under state-owned enterprises. 

5.3.3 Company C- Qingdao Teld New Energy Co. Ltd. 

Company C is listed in China’s stock market as the largest Chinese charging infrastructure 

operator. According to respondent 7, the company has over 46% market share of charging 

infrastructure. They design and manufacture charging piles, develop charging networks and 

solutions, as well as construct charging infrastructure and supporting facilities. Unlike others, 

Company C focuses on research and development of intelligent charging and management 

technology by adopting the Internet of Thinking6. Besides, Company C has integrated smart 

charging, big data, and cloud technology into its charging service and built its own charging 

ecosystem. Company C has hundreds of patents for charging technology, and it gives them 

significant privilege in the technological area. 

Customers 

The main customer groups of Company C are:   

 All electric car users who use their charging stations for public use and recharge; 

                                                 
6 The internet of thinking is concerns how ones ties all different intelligent technology components together in the 

right way to accomplish what one is pursuing from a business perspective (Mistra Anadi, 2018). 
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 Local Governments that buy its charging piles and construct public charging stations; 

 Private customers that want to buy charging piles;  

 Some car manufacturers which they co-develop charging technology and buy charging 

piles.  

Value propositions 

Currently, Company C provides charging piles and solutions for governmental, corporate, and 

private use. Additionally, they provide charging services through their own charging stations. 

Their charging piles and system are positioned in the high-end. Therefore, besides safe and 

intelligent charging, the value proposition focuses on intelligent and modularized charging 

products and services. The company can, by modularizing the products and services, provides 

specific modules of services to customers. In the future, IoT (Internet of Things) will be 

fundamental and this implies that car, charging piles, and other mobile devices will be 

interconnected. They have significant cooperation with large companies and hi-tech companies 

and aim to improve the charging ecosystem for EV users.  

Furthermore, various services are based on the mobile App, e.g. pile positioning, charging and 

battery information, and a market for charging pile and service contract. 

According to the respondents, the value proposition that Company C wants to offer its customers 

are as follows: 

 Product quality and safety is a “must”;  

 Intelligent charging and modularization of charging pile are the essential values for 

customers and because of this, the company is leading in the industry. Additionally, 

through interconnecting with the Internet, users find it convenient to find charging 

stations and monitor the charging status;  

 High quality means few breakdowns and users incur a low cost for use and maintenance; 

 High-end charging pile and solution indicate high price, with performance surpassing all 

competitors.  

Value creation 

Company C provides safe charging piles and services for different customer groups. In addition 

to charging pile and service sales, Company C designs and customizes various charging 

solutions for satisfying different customer demands. They have been attempting to create value 

from various aspects for the customer and aim to improve quality and technology first.  

 Leading quality and performance due to leading technology 

Company C not only designs and manufactures charging piles but also develop charging- and 

Internet-related technologies and technological integration. A considerable investment for R&D 

capability and quality system audit leads to a leading position in terms of quality and 

performance. Company C has many patents in the charging infrastructure industry, and thereby 

the product and service have very high quality and performance; this also means safe and stable 

charging and fewer errors. Moreover, the intelligent charging management system can monitor 

and control important components in the charging pile without the need for sending maintenance 
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personnel to the site. Users can monitor, identify, and report errors that occur in charging piles 

while simultaneously being able to repair some breakdowns remotely. 

 Product-service bundle 

Besides charging piles and installation, Company C provides various services including charging 

service and solutions. Like other operators, Company C also has an App position, book, and pay 

for a charging pile and its installation and self-service and on-site assistance. Company C has 

built and developed China’s largest charging station network and the largest intelligent charging 

network connected to the Internet to provide convenient and smart charging service. Users can 

obtain all information about their electric cars including battery and charging status. 

Basic product and service: Charging service for EV users and charging pile sales and 

installation for both corporate and private users with guaranteed service for a specific time; 

Other value-added services: Company C provides various services on the mobile App with 

many functions such as charging positioning and payment;  

App-based shopping market: Here users can buy something related to the charging equipment 

and electric car. 

Value capture 

Currently, the chief revenue of Company C mainly constitutes the following: 

1. Sales of charging piles 

2. Charging service fee 

Secondary revenue: 

3. Charging solutions 

4. Patent fees 

5. Parking fees for its charging stations 

6. App shopping market 

Besides the initial investment for facility construction, the technology and R&D for charging 

also constitutes a substantial cost. Moreover, the maintenance cost for charging piles is weighty, 

too. Maintenance cost can be affected by working environment of the charging piles, e.g., 

exposure to air, and providing additional services can significantly increase the repair and 

maintenance cost. According to the respondent, fewer errors always mean that the charging pile 

has good quality which simultaneously leads to less maintenance cost. Particularly for public 

charging stations, a longer life cycle of charging piles and less frequent breakdown will 

significantly cut the cost and further enhance the profitability. 

Strengths  

 Intelligent charging network 

As mentioned previously, intelligent charging network is the future trend such that all the 

electrical devices will be interconnected, e.g., a charging pile and an EV will connect to a 
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smartphone. The collected data from users can be used to optimize the charging network and 

improve charging quality.  
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6 ANALYSIS AND DISCUSSION 

This chapter analyzes the empirical findings on to the three aspects summarized in the literature 

review, i.e., value proposition, value creation, and value capture. Through analysis of data from 

three case companies, this chapter identifies the weaknesses from each one in these three aspects 

and discuss respective weaknesses and their relevance. 

6.1 Business model analysis 

In this study, the empirical findings concerning value proposition, value creation, and value 

capture of the three operators’ business models are analyzed in order to identify their 

weaknesses. 

According to the empirical findings, the three charging infrastructure operators have similar 

business models: “charging pile manufacturer +charging service operator”. Put differently, they 

not only provide charging service and solutions but also sell their charging piles to EV owners 

and organizations and companies that want to build and operate charging stations for exclusive 

use. Additionally, they have an almost similar categorization of their services and offers. Figure 

7 illustrates the products and services offered by the three companies. 

 

 

 
 

Figure 7. Business models 
 

6.1.1 Customer segments 

According to the specific needs of the customers, they can be segmented into two groups: end 

customers (EV users) of charging service and charging pile owners.  

 End customers target all EV users who use charging piles/stations to recharge their EVs 

including charging, payment and parking services. Additionally, for some organizations 

and enterprises who wish to run small charging stations, the service will include planning 

and management for such stations, sometimes known as charging solutions.  

Product 
and service

Company 

A B C

Business 
categorization

Charging service 
business

Charging service

Charging pile sales 
business

Other services

Charging pile sales 
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 Customers as charging pile owners target private and organizations and enterprises that 

purchase charging piles from charging infrastructure operators and use their charging 

electricity to recharge EVs.  

For organizational and corporate customers such as governments and car manufacturers, 

the three companies have some special service packages for them, through which the 

companies can capture the returns from that value.  

6.1.2 Value proposition 

By comparing and analyzing the users’ desired value and each value proposition for three case 

companies, the similarities and differences can be identified, followed by analyzing and 

identifying the weaknesses. 

Customers’ overall desired value 

The questionnaire results revealed that the most important value for end customers embodies 

safety, convenience, accessibility, price, charging speed, few breakdowns and well-designed 

service for charging at home, workplace and public place. Through the analysis, the overall 

desired value, out of those identified through the questionnaire, are safety, convenience, 

performance and price. Table 4 lists the desired value for both charging service users and 

charging pile owners. An analysis of the results shows that the possible enhancements were 

concentrated on charging in public places. In this research, the customers’ desired value did not 

distinguish customer segments, and all the interviewees were satisfied with home and workplace 

charging. Therefore, the identified values include those of customers as charging pile owners. To 

generate value and make users better perceive this value, businesses need to understand what 

value users/customers expect from the product and service supplier and then innovate to meet 

their needs. As Omotayo and Joachim (2007) noted, the desired value is composed of preference 

for specific dimensions, attribute performances, and consequences linked to goals for use 

situations; which, in turn, implies how well or poorly a product and service has performed in the 

use situation. 

Value propositions from Company A, B, and C 

Once the value proposition can be determined, the value that a company generates and delivers 

can be better perceived by customers; thereby, this is a crucial aspect of the business model. The 

analysis of the customers’ desired value, compared with the value propositions based on the 

empirical findings from Companies A, B, and C, shows that the three companies have almost the 

same value proposition for customers yet different characteristics for each value (see Table 5). 

Furthermore, as each column shows, they have different perspectives on the four values from 

customers.  
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Customers’ 

overall 

desired value 

Safety Convenience  Performance  Price 

End customers 

of charging 

service 

Safe charging sufficient number 

of charging 

stations 

Fast charging speed 

and stable charging 

Reasonable 

price for 

charging 

service 

Customers as 

charging pile 

owners 

Safe charging Good service and 

easy to use 

Few breakdowns Reasonable 

price for 

charging pile 

The value 

proposition for 

Company A 

Safe charging 

pile and service 

Widespread 

deployment of 

charging stations 

and various 

product-service 

bundles satisfy 

different 

customers’ needs 

 

Continuous 

improvements for 

charging 

Price-strategy 

for private 

charging pile 

 

The value 

proposition for 

Company B 

Safe charging 

pile and service 

Focus on the 

Beijing customers 

and create 

convenience 

through free pile 

sharing service 

and quick 

response to error 

A good product and 

service ensures the 

safety and stability 

of charging pile and 

service 

Reasonable 

price for 

charging pile 

 

The value 

proposition for 

Company C 

 

 

Safe charging 

pile and service 

The number of 

charging stations 

is No.1in Beijing, 

and the product-

service is 

premium 

Intelligent and 

modularized7 

charging system 

Reasonable 

price with 

superior 

quality and 

performance 

Table 5. Comparison of the customers’ value and the value propositions from the companies.  

 

6.1.3 Key measures taken to create value for customers 

All three companies have been trying to create value from a customer’s perspective and aim to 

enhance the competitiveness of the offerings and maximize the value created for customers, in 

spite of different views on value creation. Besides, all of them attempt to increase the customer’s 

experience through various measures. Gentile et al. (2007) have noted that customer experience 

                                                 
7 ‘Modularized’ is a term used by the companies for the purpose of promotion. All the products and services can be 

customized according to the needs of customers through the modularization technology. 
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plays a vital role in determining the success of a company’s offering. The comparison among the 

three companies shows that the primary measures of creating value for all kinds of customers 

focus on technology and product-service. Nonetheless, some specific factors are taken into 

consideration for organizations and enterprises regarding charging pile owners.  

Moreover, in terms of charging service, the three companies have different strategies of 

developing and deploying the charging infrastructure. Company A concentrates on gaining more 

locations and customer resources by cooperation with other related businesses, and on 

constructing more charging stations. Unlike Company A and C, Company B, being one of the 

best charging pile sellers in Beijing, concentrates more on the Beijing’ market, according to the 

respondents.  Therefore, the company accumulates customer resources through free charging pile 

sharing service, which makes more charging piles available without building charging stations in 

some areas. Company C focuses on constructing its charging stations and building an intelligent 

charging network across the whole country. 

Primary product-service bundles- Company A, B and C 

According to the findings, the three companies provide similar offerings to both customer 

segments, i.e. charging service (electricity and charging pile) and charging pile sales (the 

customers as pile owners). For pile owners, some services including installation and maintenance 

are provided. Additionally, the other value-added services are offered free of charge to all 

customers, i.e., the App-based service including positioning of charging stations, accessories 

shopping, and payment. 

The main differences between the three companies exist in the service offered for charging pile 

owners. Besides the App-based service, they provide different charging solutions for customers. 

Company C focuses more on its charging station construction, and has relatively fewer service 

items than Company A and B, e.g., charging pile sharing. Additionally, Company A is the only 

one who also provides a car insurance service for customers.  

Besides the main offerings to customers, the three companies have different ways to create value 

to their customers (as discussed below). These measures aim to, by enhancing the performance 

of charging pile and improving charging service, create value to all kinds of customers. Even for 

organizations and enterprises as pile owners, charging EVs or providing charging service is an 

ultimate purpose. 

New technology adoption- Company A 

For Company A, new technology can improve some critical problems in the charging 

infrastructure; e.g., fast charging to attract EV users to charge at their charging stations. 

Additionally, it can enhance the safety and performance of charging piles to allure private EV 

users. 

Moreover, the company has always been working closely with different car manufacturers and 

developing new technology together. They can sell their charging piles to these car 

manufacturers while creating more value for them by designing customized charging solutions 

together with them. 
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Quality and performance of the product- Company B 

Company B has put much effort into quality and safety control to ensure the stable performance 

of charging pile and service. Less breakdown and stable performance are essential for enhancing 

the customer experience. 

Excellent quality and performance due to technology leader- Company C 

Company C has implemented advanced technologies such as intelligent and modularized 

technologies in order to better meet the needs of customers. The company has also used high-end 

product and service to ensure safety for customers and enhance their experience.  

In terms of organizations and enterprises as pile owners, each of the three companies co-designs 

charging piles with various car manufacturers to satisfy various customer demands. Additionally, 

through their different advantages and key measures (as discussed above), the three companies 

provide tailored services to customers. For example, while all three companies focus on 

cooperation with other companies and entities, they each have different emphases. Company A 

provides charging solutions for small- and medium-sized companies to help them to run charging 

business. Company B has close cooperation with Beijing’s transportation companies and local 

government. Company C extends partnership to both local and national governments and large 

enterprises, especially high-tech enterprises with cutting edge leading technology in the market. 

Therefore, Company C can often build its charging stations based on the intelligent charging 

network and to satisfy various demands of different organizations. 

6.1.4 Value capture- revenue and cost 

A well-developed business model is one that provides customers attractive value propositions 

and captures significant value to the company in turn by achieving advantageous cost (Cardesjö 

& Lindh, 2011). To capture returns from the value created to customers, the revenue and cost 

need to be addressed in accordance with the product-service bundles and other measures 

concerning the value creation for customers. All three companies have the same primary revenue 

that consists of the following: service fees from the end customer and charging pile sales. 

According to the empirical findings, Company B and C have no income from advertising on 

their charging stations, which leads to significantly fewer revenue in-flows. Moreover, the cost 

components -- including upfront investment for facility and production construction, R&D and 

labor costs, among others -- are also the same but different proportions. Table 6 shows the main 

differences in the revenues and cost. 
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 Revenue Cost 

Company A 
Charging service fee from users’ 

charging pile sharing increases the 

income significantly, as 

respondents stated. Besides, based 

on accumulated data on user 

information, Company A sells 

electric cars along with car 

insurance to increase revenue. 

Only Company A has income from 

advertisement on the charging 

stations. 

Company A is always boosting up the 

deployment of charging stations and the 

development of business for small and 

medium-sized companies. Constructing 

charging stations also constitutes a large 

proportion of their cost. 

Company B 
Unlike Company A, Company B 

provides pile sharing service for 

free, i.e., users get all payment for 

pile sharing without any fee. The 

only advantage is that users want 

to choose their App-platform and 

become their frequent customers.  

As a state-owned company (thus no 

worries for initial investment), they invest 

heavily to ensure the quality of the 

charging piles, thus driving up the 

manufacturing cost and the cost for the 

contractors and subcontractors. In 

addition, in order to seize the market 

quickly, the employee hiring grows 

beyond what the company needs. This 

leads to high labor cost.  

Company C 
Company C has a part of the 

revenue from patent fees as the 

technology leader, a revenue 

stream that competitors lack. 

However, their mobile App sells 

charging piles and service but not 

accessories for the electric car and 

charging pile.  

 

In addition to boost up the deployment of 

charging stations, Company C focuses on 

R&D of technology and has many patents 

concerning fleet charging and charging 

management technology. Therefore, R&D 

takes a more significant proportion than 

the others. Moreover, the high-end 

product-service bundle has relatively 

higher overall cost than similar but lower-

end products by competitors. 

Table 6. Main differences in the revenue and cost.  

 

 

6.1.5 Summary 

 Customer segments 

The three companies have similar customer groups and offer similar services to them. Their 

customer can be categorized into end users of charging service and owners of charging piles.  
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 Value proposition 

The desired value from both customer segments focuses on safety, convenience, performance 

and price, but has different characteristics for these values. Simultaneously, the value 

propositions from the three companies follow customers’ desired value for both customer 

segments. Additionally, the companies have their respective depictions and priorities for each 

value. 

 Value creation 

The product-service bundle is the main measure of the three companies for creating value to 

customers. It contains various offerings for both customer segments to satisfy different 

customers’ needs. Additionally, the three companies have different specific measures on the 

value creation for all customers. 

New technology adoption- Company A 

Quality and performance of the product- Company B  

Excellent quality and performance due to technology leader- Company C 

 Value capture 

The three companies have similar revenues and cost structures; although percentages of different 

revenue sources are different among them. The primary income is from providing EV charging 

service and selling charging piles. Investment for facility and production construction, R&D and 

labor costs constitute the main cost.  Additionally, the companies have their respective secondary 

incomes.  

6.2 Weaknesses 

6.2.1 Value proposition 

The three companies have clear customer targets and provide various offerings to satisfy their 

needs. The value proposition provides customers the reason for choosing one company’s 

offerings over others (Osterwalder and Pigneur, 2010). 

Through the comparison in Figure 5, all the case companies have value propositions that follow 

the customers’ overall desired value. In other words, the value that all three companies want 

customers to perceive is in accordance with the desired value of end customer of charging 

service and customers as charging pile owners, i.e., safety, convenience, performance, and price. 

Nonetheless, in Table 5, we can see those different depictions and priorities of the three 

companies between the desired value and the value propositions for both customer segments. 

6.2.2 Value creation for customers 

According to the empirical findings, the three companies provide various services to create value 

for all customers, including service contract for charging pile users and App-based functions and 

market where users can obtain charging station information such as fast and slow charging pile, 

connector type, charging information about charging status and charging fee, and so on.   

The service of private charging pile sharing is different. In terms of charging pile sharing 

business, Company B is more attractive for customers than Company A. Company B does not 
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charge any fees from customers for pile sharing service use. In other words, customers can 

achieve more income from pile sharing via Company B’s mobile platform than Company A’s. 

However, Company A has a more competitive price of charging pile and installation in the 

market than Company B. 

On the other hand, Company C pays much attention on intelligent and modularized charging as 

the symbol of the company and to assert its position as the technology leader in the industry. A 

real difference is that intelligent and modularized charging are the key factors that improve not 

only product and service quality but also the charging infrastructure management and help the 

charging network construction. 

All the three companies have their own App with the information of all the locations of their own 

charging piles, but none of the three companies share their electrical charging pile map with the 

other companies. Customers could conveniently find a charging pile of one company, and even 

make payments within the App. But customers cannot find or share a charging pile of Company 

A through the App of Company B or C. There is a third-party App which supposed to provide a 

map for all charging piles, whereas as it relies on users to upload information, there is always 

informational delay or even misinformation which has made plenty of trouble for EV users. 

Information protectionism looks like a strategy to be competitive, but it goes to the opposite way 

to value creation to customers, and none of the companies can take advantages from information 

protectionism. 

Company A and C focus on keeping up with new technology, especially fast charging. Both 

companies have been developing fast and safe charging technology to meet market demands. 

According to respondents from Company A, they had the lowest charging loss for the charging 

pile, which saves energy when charging an electric car. On the contrary, Respondent 6 from 

Company B had mentioned that the company lagged in new technology adoption because it 

focused more on current product and deployment at Beijing’s market. Even though the charging 

pile from Company B has high quality and safety today, it needs to be upgraded to stay 

competitive on the market. This is also mentioned and confirmed by the respondents from 

Company B. Therefore, failing to keep up with new technology will affect the development of 

Company B. 

6.2.3 Value capture 

The weaknesses for the value capture primarily exist in the revenue- and cost-related aspects. 

Table 7 lists the identified weaknesses for each company; additionally, it addresses their 

similarities and differences. 

 

Company A  

 

Few 

revenue 

streams 

High initial investment requirement 

Company B High cost for both internal personnel and external 

contractor 

Company C High initial investment requirement 

Table 7. The weaknesses for each company.  
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High initial investment requirement 

All the respondents have directly or indirectly mentioned that the charging infrastructure 

industry needs a substantial initial investment to build charging stations and expand the charging 

business in China. Providing only the charging service is very difficult to survive during the 

early development, and all the case companies need to have capabilities of producing charging 

pile and designing charging management systems to reduce the cost for building charging 

stations. But Company B can get ample funding from the state to support their initial investment, 

so it does not have the initial-investment problem. Besides the substantial initial investment, land 

use and everyday operation are expensive and require significant capital. Today, the main 

players in the charging infrastructure sector in China all bundle charging with other services 

instead of providing charging service alone. 

Few revenue streams 

On the whole, the primary revenue for all three case companies is from charging pile sales and 

charging service fees. Company A also has income from charging pile sharing and car insurance 

sales for increasing and diversifying revenue. Company B offers pile sharing free of charge, and 

Company C does not even have this business. Moreover, all of them have other secondary 

revenues from different sources, such as the App market. Still, these incomes are relatively low, 

especially compared with the investment and cost. 

Besides, the cost to construct and operate a charging station cannot be recovered through 

charging fees. If incomes other than charging fee can increase significantly, more value can be 

captured. Therefore, few revenue streams are a weakness for a company in need of a profitable 

and sound business model.  

High cost for both internal personnel and external contractor 

Respondents from Company B think that, as a state-owned company, they have high labor cost, 

including cost for both internal staff and external contractor. As mentioned previously, in order 

to guarantee the high quality of charging piles, all contractors of construction and installation 

need to be reputable and trustful enterprises. This in turn led to high cost for installing charging 

pile and constructing charging stations. Sometimes, the contractors demand a high price for 

building charging stations, and the company lacks the system to choose the most appropriate 

contractor. Besides, due to the fast deployment of charging stations, the hiring of new employees 

grew beyond what the company can handle. In contrast, respondents from Company A think that, 

as a private company, they do well on cost control, thus are able to keep the price low. 

Respondents from Company C have similar views. 

6.3 Discussion 

6.3.1 The general issues 

The charging infrastructure industry has been developing for five years in China; it is still a 

relatively new industry. Therefore, some general problems still exist. To explore a suitable 

business model for the operators is an ongoing effort. In the charging infrastructure industry, 
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various factors affect the business model. Weaknesses in the business model affect the 

development and profitability of a company.  

A general factor is low utilization rate of charging piles/stations, which is often discussed in the 

sector. In other words, the low utilization rate leads to low return on investment. According to 

the investigation of the current status of charging infrastructure in Beijing and these three 

operators, it is evident that low utilization is a general problem for both private charging piles 

and public charging stations. But, in this research, it is not a weakness in the business model.   

The low utilization rate is a complicated problem. For the public charging stations, multiple 

factors cause the problem, and it is difficult to take a single measure to solve it. On the one hand, 

as the number of electric cars increases, the utilization rate will rise to the appropriate level. On 

the other hand, it may be the unreasonable deployment of charging infrastructure that lead to low 

utilization rate. It seems to be a chicken and egg problem. As to private charging pile, even 

though some respondents and secondary sources identified it as weakness, Company A and B 

have shown that the utilization rate for private piles can be improved by measures such as 

charging pile sharing service. Therefore, the utilization issue does not count as a weakness in the 

business models. 

Another general issue is related to pricing of charging service fees. The government intervention 

also played a significant role in the EV charging service industry. There were price regulations 

for EV charging services before April 2018. The Beijing municipal government set a price 

ceiling of the EV charging services, that tied charging service price to local gas prices, and that 

made the price of EV charging affordable. As introduced by one interviewee, it is calculated that 

one day’s charging at home costs around $2. Commercial public charging services costs around 

$0.3 per kWh in peak hours, $0.2 per kWh in off-peak hours. The rate is even lower in suburban 

areas of Beijing. Although the price of gasoline is fluctuating, it is around $1 per liter in general.  

In terms of fuel cost, EVs cost much less than gasoline-powered cars in China (Beitaishuoche, 

2019). For example, a Chinese car brand of Emgrand is popular in China with both its electrical 

and gasoline versions. The EV version has an energy consumption of about 13 kW electricity per 

hundred kilometers as most comparable EVs, and the gasoline version costs around 5.7 liters per 

hundred kilometers (Beitaishuoche, 2019).  Using the generally estimated price above, even if 

charged in peak hours, it costs about $3.9 for every one-hundred kilometers for the EV version. 

Correspondingly, the fuel cost is around $5.7 for every one-hundred kilometers for the gasoline 

version. It would appear that it is significantly economical to use EVs in Beijing, especially if 

charged in off-peak hours or suburban areas. 

The pricing policy, combined with other policies which were limiting the utilizations of their 

gasoline equivalent, had promoted the selling of EV in Beijing in the first a few years. To 

promote the growth of the charging service industry, the Beijing municipal government removed 

the pricing ceiling for EV charging services from April 1st, 2018, giving EV charging service 

operators more pricing power. 

Furthermore, the Beijing municipal government provides significant reimbursement for the EV 

charging industries. Reimbursement is calculated per watt charging and increases for high-power 

services. In addition, some interviewees have mentioned that charging service provider that meet 

certain standards will get as high as $30,000 bonus annually from the municipal government.  
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Those supportive policies attracted many players into the market of charging service. The 

technological threshold of entering is low, and many players want to take a share from this new 

market and they believe there is a potential to make profit in the future. In such a policy-oriented 

but not-well-regulated market, some capital giants would prefer price war to expel smaller 

competitors. The result is, even if there were no price regulations in the business of charging 

piles, charging service companies cannot make enough profits in selling and installing charging 

piles. This explains why the profitability of charging services was low and sometimes it was 

unprofitable or even having a loss. The data of 2017 show that there were 40-50 EV charging 

service business in Beijing, while four giants had already taken more than 70% share of the 

market, and the same four giants had taken 86% share of the market nationwide in China 

(Beijing Business Today, 2018). In this regard, their profit model is to make huge profits in the 

future in a monopoly market. 

6.3.2 Sustainability 

According to the report from the United Nations (2014), sustainability involves three domains: 

environment, economy, and society. Charging infrastructure development has profound 

significance on sustainability.  

Abt and Erath (2014) have noted that sustainable business models aim to gain a competitive 

advantage in the economic aspect while at the same time serving a sustainable development for 

society as well as the organization. The empirical findings of this research identified the crucial 

aspects of the business models that Beijing’s main charging infrastructure operator have today as 

well as the weaknesses in them. The research result provides a valuable reference to actors in the 

industry and makes them better understand the business model and its possible weaknesses. 

Thus, the operators or operators-to-be can know how to design or choose a suitable business 

model for themselves to obtain economic competitiveness; it is essential for the sustainable 

development of a company. These are the premises for maintaining sustainable industry 

development. Additionally, the suitability of the charging infrastructure industry leads to the 

emergence of the new charge-related technology also means upcoming economic opportunities 

for a wide range of stakeholders. 

“A growing need to reinvest in existing infrastructure and to mitigate the negative environmental 

impacts of infrastructure services has created a window of opportunity for sustainable 

technologies that require alternative infrastructure” (Tongur, 2018).  

Moreover, the health and sustainability of the charging infrastructure industry are beneficial to 

the EV industry, because better developed infrastructure can provide better supporting facilities 

and services to EVs. Thus, more and more people will choose EVs instead of fossil-fuel cars. 

Therefore, the healthy development of charging infrastructure industry is an important 

foundation for the widespread use of EV. While, simultaneously, it also accelerates the shift 

from fossil-fuel cars to EV; this is important for improving urban air and reduce environmental 

effects on our society.  

In brief, the charging infrastructure is fundamentally beneficial to society and the environment. 

The urban air improvements will improve living condition for local citizens and also strengthen 

the competitiveness of a city; this can attract more investors that want to establish the companies. 

Indirectly, it creates more jobs for local citizens. 
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6.3.3 Limitations 

The investigation of EV charging infrastructure is broad and complicated, especially for China 

that has a large geographic area; different areas have different development conditions such as 

population and economics. This study was limited in urban Beijing and involved only three 

charging infrastructure operators; therefore, this affects the generalizability of the research.  

Due to the risk of revealing sensitive and confidential business information, especially for some 

listed companies, this study does not involve finance-related information and information such as 

specific profit or loss and weaknesses. Therefore, this kind of information and questions cannot 

be fully and truly told and answered. Besides, due to the limitation of time and human resource, 

only three crucial aspects of the business model are studied, i.e., value proposition, value 

creation, and value capture. Also, the value creation and its corresponding revenue and cost 

(value capture) for different customer segments cannot be described in detail, e.g. the value 

creation for organizational pile owners and the value captured by charging pile suppliers. 

Nevertheless, this does not affect the overall result and analysis for the business models.  

Moreover, an essential limitation is that only one questionnaire and eight interviews were 

conducted to identify the business models and their weaknesses. Thus, the quantity of data 

makes it difficult to fully figure out the business models and their weaknesses. The data lack 

details in each component in a business model. However, these results contribute to small but 

novel pieces of knowledge that could represent essential aspects of improving EV charging 

infrastructure industry from a business model perspective.  
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7 CONCLUSIONS AND RECOMMENDATIONS 

In this chapter, the answers of the research questions are summarized and concluded based on the 

analysis from Chapter 6. Moreover, recommendations for an improved business model and the 

implications for future study are presented. 

7.1 Conclusions 

The main purpose of this thesis is to understand challenges and problems in the development of 

charging infrastructure industry, through an investigation of the business models of the main 

charging infrastructure operators in urban Beijing. The practical aim is twofold: to investigate 

the business models of the main charging infrastructure operators in urban Beijing and identify 

possible weaknesses in these business models. 
 

RQ1. What is the current status of charging infrastructure in urban Beijing?  

Currently, the Chinese national government attaches great importance to widespread EV 

adoption as an important and practical measure of environmental protection. In particular, 

Beijing, as the capital, will be having more and more EVs on the road. In this context, the 

charging infrastructure, as a necessary supporting facility, will also achieve significant growth. 

In other words, in urban Beijing, the number of charging stations/piles will increase rapidly to 

support EV development. Therefore, the charging infrastructure sector is a promising industry. 

However, the charging infrastructure development also faces challenges, e.g., profit-difficulty 

caused by low return on investment and low utilization rate of the charging piles/stations. 

Charging infrastructure operators need an appropriate business model to overcome these issues 

and maintain charging infrastructure business sustainable. The research has found that Beijing’s 

main operators make a large investment to establish production of charging piles and build 

charging stations; simultaneously, the main revenue streams are only from charging pile sales 

and charging service. This results in profit-difficulty. The research has also found that there are 

enough charging piles in urban Beijing but most are slow-charging piles. According to the 

investigation of EV users, more fast charging piles are required to satisfy EVs and avoid the 

queueing. 

The empirical findings have demonstrated that the desired value from both charging service 

users and charging pile owners primarily focus on safe, convenient, fast, and stable charging at a 

reasonable price, and this is the development orientation when considering future charging 

infrastructure construction and service. 

Based on the results, the researcher think that a suitable business model can help charging 

infrastructure operators improve profit and increase return on investment. Additionally, the 

increase in fast charging piles/stations can reduce the requirement of slow charging 

piles/stations, while satisfying more EVs’ charging demand. Thus, it can avoid excessive 

charging piles/stations, and the overall utilization can be improved. 
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RQ2. What is/are the current business model/models for Beijing’s main 

charging infrastructure operators? 

The three main charging infrastructure operators, as case companies in the research, are 

representative in Beijing while having a large market share of both public charging stations and 

private charging piles. According to data yielded from the research, their business models are 

almost the same, i.e. “charging pile manufacturer + charging service operators” which serves 

customers as charging pile owners and end customers as charging service users. In other words, 

the three case companies produce and sell charging piles while building their respective charging 

stations and providing charging services to EV users. Additionally, they usually utilize the 

income from charging pile sales to support the construction of charging stations and provide 

charging service. Based on the results, a large initial investment for establishing production 

facilities is necessary for them to deploy charging stations and seize EV charging service market; 

nevertheless, it requires significant capital.  

The three charging infrastructure operators have clear customer targets and provide various 

offerings to satisfy their needs. They unify the value propositions for all kinds of customers but 

have a different depiction and priority of each value for different customer segments. However, 

their value propositions seems to meet the overall customers’ desired value for both charging 

pile and service. 

In term of value creation to customers, the three companies have similar product-service bundles, 

e.g., charging pile and service, and similar value-added App-services that provide the various 

conveniences. Additionally, they have also their respective measures for creating value to 

customers. For examples, new technology adoption can improve charging pile and service; high 

quality of charging pile leads to stable charging service; App/mobile platform provides 

convenience to customers; intelligent and modularized charging can assert the position of a 

company as technology leader in the industry. 

Moreover, the main revenues of the three companies are from two major product-service 

bundles, i.e., charging pile sales and charging service fees from their charging stations; the 

sources of income are relatively simple and few. Their main costs are very large, consisting 

particularly the initial investment for production and construction of charging piles/stations as 

well as labor cost. The three companies have their respective trade-offs between value creation 

and value capture, especially for design and production of charging pile and deployment of 

charging infrastructure. 

RQ3. What are the weaknesses in the current business model/models? 

The fundamental value propositions from three case companies satisfy the users’ desired value 

(safety, convenience, performance, and price), whereas these companies differ in their 

understanding and prioritization of the element of the value in their offerings to target and attract 

customers, especially in the charging solutions including hardware and software. According to 

the empirical findings, five weaknesses are identified in the business models of the three case 

companies, which affect corporate performance in the value creation and capture. However, the 

weaknesses vary from company to company, and they need to take measures for improvements 

based on their own situations. According to the empirical findings and analysis, the weaknesses 

in the business models can be categorized into the following:  
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 The slow pace of technology adoption; 

To develop and adopt new technology has much impact on the strategy of a company and its 

profitability. For examples, Company B hopes to develop new technology to improve charging 

pile and service and Company C utilizes new technology to build an intelligent charging 

network. Especially, the new fast-charging technology is essential to solve “EV range anxiety” 

and will promote the development of EV and charging infrastructure.  

 High initial investment requirement; 

It is an essential factor that prevents investors from entering EV charging infrastructure industry 

while having much impact on the return on investment of a company. The three companies 

establish production and construction of many charging stations. The high investment and 

operational cost affect their profit and profitability of the three companies. 

 Few revenue streams;  

Charging pile sales and charging service fees constitute the main revenue streams for the three 

companies, which are not enough; meanwhile, they have not developed more product and service 

as primary income sources. This results in profit-difficulty of the three infrastructure operators.  

 High costs for both internal personnel and external contractor. 

Company B has a relatively high cost for both internal personnel and external contractors; this 

affects the overall cost of the company and lead to low profitability. 

 

 App/mobile platform provides insufficient and sometimes incorrect information 

The three companies do not share their maps with other companies. Third-party Apps have 

serious problems in providing correct pile map information. This goes to the opposite way to the 

value creation for customers. 

7.2 Recommendations and implications 

7.2.1 Managerial implications 

Since 2014, China has begun to promote the development of the charging infrastructure industry. 

The industry is relatively new. To explore a suitable business model for the operators is an 

ongoing effort. An improved business model will help charging infrastructure operators to deal 

with problems of growth and efficiency. The following improvements focus on the identified 

weaknesses in this research and, they aim at enhancing product-service quality and performance 

for better customer experience and increasing income and reducing the cost for more profit. 

New technology development and adoption: It is crucial for charging service operators, and it 

has a significant impact on the quality and performance of the product to enhance the user’s 

experience. Fast-charging and battery technologies are direct and effective measures to solve 

the ”range anxiety” for EV. It is essential for charging pile manufacturers to develop fast-

charging technology, and at the same time to reduce battery lifecycles. This needs some relevant 

technologies that can enhance charging speed and protect battery. Such a charging system can be 

a development orientation. Besides, car2car charging can be also an interesting technology that 
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enables different EVs to charge for each other. Such a technology has been implemented for 

mobile phones, charging to each other via NFC. 

Understanding the needs of customers and improve the quality of services: Customers 

complain about the quality of services. Except for the technological issues, customers complain 

that service providers do not fix broken charging piles, and sometimes the charging spot was 

occupied by gas equivalent. In this case it is even harder to find a working and available 

charging pile. The mobile platforms provide either insufficient or incorrect information, which 

gives bad experience to customers. They all need improvements.     

Diversification of offerings: Private charging pile sharing is a useful measure to help charging 

infrastructure operators increase income while at the same time activating unused charging pile 

and enhancing the utilization. Besides, charging service operators can also leverage the existing 

resources and diversify the offerings to create more income sources without more investment. 

For example, companies can provide portable battery pack to extend the range for EVs. They can 

also provide some value-added services such as giving advices regarding battery maintenance 

and charging. Moreover, they can emulate the current model of gas stations, to add convenience 

stores on the site of the charging piles. 

Measures of reducing cost: In addition to increasing income, charging service operators can 

also obtain more profit by reducing cost while maintaining service-product quality and 

performance and user’s experience. Firstly, they should carefully choose the locations of 

charging piles, engaging both detailed calculations and intelligent decisions. Since the land use is 

expensive in Beijing, an optimal location selection will reduce extensively the cost of 

investments. Secondly, a digital self-diagnosis and self-restore system is necessary, to reduce the 

cost of maintenances. The digital system may be costly at the beginning, but it will save a lot in 

the future. Thirdly, they could better develop the App/mobile platforms, make a good use of 

them and thus cut abundant steps of making transactions. Through the cooperation with some 

charging pile manufacturers and location provides, the company can effectively reduce the initial 

investments, while co-building and co-operating charging stations. Besides, internal and external 

human resource management (HRM) is also an effective measure to improve the business model. 

It helps cut labor cost in different ways while maintaining and increasing the current human 

resource performance. 

7.2.2 Implications for future research 

At the end of the study, some insights gained during the study are worth discussing to promote 

EV and charging infrastructure business development. Due to resource and time limitations, the 

business model research for charging infrastructure operators cannot be expanded in detail and 

only focuses on some key areas as well as some general improvements. However, the future 

research can develop into two areas: exploring how to implement business model innovation for 

charging infrastructure operators to improve profitability and studying what business model is 

most appropriate for a pure charging operator with relatively little initial investment.  

Business model innovation 

In today’s increasingly complex and fast-changing environment, business model innovation is 

critical to success for industrial and corporate development, and it is also frequently seen as a 

means to promote sustainability of EV and EV charging infrastructure industries. Innovating 
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business model for charging infrastructure industry is a very complicated process through which 

we can investigate how a company and its customers and competitors can be affected. Tongur 

(2018) has also noted that business model innovation is an extension of the business model 

concept that takes account of the dynamic nature of change and represents an emerging theme in 

innovation research. Therefore, the study of business model innovation needs an in-depth 

investigation of a business model and the comprehensive analysis.  

A business model for a pure charging service operator 

A pure charging service operator is one that provides only charging service as a third party 

without manufacturing charging piles and building its charging stations. It is worth noting that, 

according to the respondents, the substantial initial investment is enormous and this has forced 

out many companies with a small capital. Since only a few players were left, the level of 

competition is not good, which restricts industrial development. Besides, to focus on charging 

service operation and better service is more sustainable for the development of the industry and 

company. The players can take advantages of technology- and service-orientation and use the 

Internet to explore a suitable business model. As technology is rapidly developing and constantly 

changing, many miracles are happening to small- and medium-sized Internet enterprises with 

light assets. There are more and more opportunities coming to players such as pure charging 

service operators. 
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APPENDIX A: QUESTIONNAIRE FOR EV USERS  

1. How often do use your EV?  

 

 

2. Do you have charging pile at home?  

 

 

3. How often do you charge the car respectively at home/workplace/public place? 

 

 

4. What is desired value do you want to achieve when using EV charging pile at 

home/workplace/public place?  

 

 

5. What affects most the use of your EV? Possible factors regarding charging service or 

charging pile.  

 

 

6. What do you think about current charging service and infrastructure in Beijing (at 

home/workplace/public place)?  

 

 

7. How can charging (infrastructure) service at home/workplace/public place can be improved?  

(possible Strengthens and weakness) 
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APPENDIX B: INTERVIEW GUIDE 

Introduction 

Anonymous (yes/no)  

Personal introduction including name, age and sex  

Current position in the company 

Industry 

1. How does EV and EV charging infrastructure industry look like today? In the future, 

potential growth? From Demand-supply, competitiveness, focused or fragmented and others 

perspectives  

2. What are the main actors (competitors) in the charging infrastructure sector in Beijing?  

Corporate 

1. Briefly describe what your company does/business model  

2. What is the current status of the company (profitable or not)?  

      And why?  Objective or subjective answer acceptable.  

Value proposition perspective:  

3. What do you offer to customer?  

4. What do you differ from them regarding product-service bundle?  

Value creation perspective:  

5. How is your current charging service today in Beijing? If the customers are satisfied with?  

From following perspectives:  

Maximum capacity for the number of EVs and charging length 

Bottle necks (e.g. overload at peak hours and underload at other time) 

Maintenance (in-time) 

Factors that affect the number of EVs being charged per day 

Factors that affect the number of EVs that could be charged per day 

Others 

6. How do you make your offerings more competitive than others?  

Advantages of your offerings:   

Disadvantages of your offerings:  

Value capture perspective:  

7. What does your company’s revenue streams comprise? Main parts  

8. Are there any critical components affecting the profit for the company? What are they?  

9. What are the future measures for the company in order to improve profit/increase revenue?  
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10. Where is the potential growth in terms of increasing revenue?   

Weaknesses in the current business model:  

11. What are the weaknesses do you think?  

From following perspectives:  

Value proposition 

Value creation 

Value capture 
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