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ABSTRACT 

This paper aims to address the knowledge gap in defining the tasks of the business entities and 

their motivations to participate in an innovative ecosystem with diverse actors. The study is 

based on the tentative concept of a V2G-integrated VPP ecosystem applied to parking facilities, 

explored through a collaboration with Volvo Cars Corporation.  

The increasing energy consumption and the vulnerability of the power grid call for 

transformative solutions. An innovation widely accepted as an ecosystem that can tackle the 

challenges is a virtual power plant in combination with vehicle-to-grid technology. It is an 

early-stage ecosystem that entails uncertainties, complexities, and ambiguities and is not yet 

adopted in society. We investigated the complexities of this ecosystem using a qualitative 

research approach, by conducting eight interviews with representatives from distinct business 

entities.  

The study highlights the dynamic and evolving nature of the V2G-integrated VPP ecosystem, 

where traditional roles are expanding, and new business models are emerging. The 

participation of each entity is driven by a combination of social, economic, and strategic 

motivations, underscoring the multifaceted benefits of such collaborations. A successful 

implementation of V2G-integrated VPPs in parking facilities will require robust partnerships, 

standardization efforts, and a clear understanding of each entity's role and motivations. 
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1 INTRODUCTION 

In this chapter, we will provide the context for this study, explaining why it is relevant for 

further research. We outline the knowledge gap and the purpose of the study, followed by an 

explanation of the research setting. 

1.1 Context of the Study 
The world is currently facing the challenges of global warming leading to the climate crisis. 

According to the International Energy Agency (2023), the world-wide use of fossil fuels needs 

to be drastically reduced in the next 10 to 15 years. People must change their current live style 

and take sustainable living seriously. Mitigating climate change is the key challenge of the 21st 

century, for which the United Nations introduced the Sustainable Development Goals (SDG) 

aiming for “peace and prosperity for people and the planet” (United Nations, n.d.). In the scope 

of SDG number 13 “Climate Action”, 195 parties signed the Paris Agreement committing to 

take actions to fight climate change and its impacts (Paris Agreement to the United Nations 

Framework Convention on Climate Change, 2015). Consequently, more than 140 countries set 

a net-zero target, aiming to reduce the emissions to zero by 2050 to keep global warming below 

1.5°C (Net Zero Tracker, 2023).  

In 2022, the transportation sector caused the second most CO2 emissions worldwide (Tiseo, 

2024). Therefore, its reduction would result in a major contribution to reach the net-zero target. 

One major emitter of CO2 emissions within the transportation sector is passenger cars, causing 

61% of the transport emissions in the European Union (European Parliament, 2019). In the 

scope of the European Green Deal, a set of policies aiming to reduce CO2 emissions by 2050, 

the European Commission creates incentives to increase the adoption of low-emission electric 

vehicles (EVs) (European Parliament, 2019). Therefore, the European Commission targets to 

build up to 16.3 million EV charging stations for cars and vans by 2050 (European Commission, 

2021). 

Consequently, the increasing usage of EVs but also the industry's general electrification among 

others, will lead to an increase of annual global consumption of electricity from 89 EJ in 2022 

to 183 EJ by 2050 (International Energy Agency, 2023). Projections by the European 

Environment Agency suggest that in a future scenario where 80% of cars in the EU are electric, 

the electricity demand for EVs alone could represent up to 25% of total electricity consumption 

(Charles River Associates, Hubject consulting, 2022). With around 40% of the European grid 
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being older than 40 years, unexpected rises in electricity demand are more likely to cause severe 

power blackouts (European Commission, 2023). Without substantial investments, the existing 

energy capacity is likely to be insufficient to meet the increased demand (Charles River 

Associates, Hubject consulting, 2022). In addition to the upcoming challenge of increasing 

electricity consumption, armed conflicts in Europe raised awareness of the vulnerability of the 

European grid infrastructure. What is more, the gas crisis in 2022 highlighted the downsides 

of fossil fuel dependency, leading to substantial economic costs, energy poverty, global 

security risks, and inflation spikes. Today, most of the electricity production in many European 

countries is centralized to a few power plants and therefore highly dependent on their 

performance (Zachmann et al, 2023). A solution to that may be a decentralized electricity 

production that provides small locally distributed power plants. This form of electricity 

production decreases the vulnerability of the grid to external attacks, natural disasters, or other 

unforeseeable malfunctions.  

The rising demand for electricity and the vulnerability of the European electricity grid call for 

transformative solutions that contribute to overcoming this challenge and make the societies 

more resilient towards unforeseeable malfunctions in the grid, peaks in the electricity demand 

and consequently electricity blackouts. One innovation widely accepted as an ecosystem that 

can tackle these challenges is a Virtual Power Plant (VPP) in combination with vehicle-to-grid 

(V2G) technology (Ropuszyńska-Surma & Węglarz, 2019; Sovacool & Hirsh, 2009). The 

increasing digitalization of the power system, including the bidirectional flow of energy 

between consumers and system operators, is a major driver of the transformation of the energy 

sector. It enables the implementation of V2G-integrated VPPs which ensures the “security and 

quality of the electricity supply given the growing introduction of renewable energy” (Naval 

& Yusta, 2021, p. 1).  

1.2 Purpose and Research Questions 
Although previous research showed that V2G is technologically feasible, and that the V2G-

integrated VPPs work on the small scale of pilot projects, it is still a new, not-well researched 

concept that entails many uncertainties, complexities, and ambiguities and is not yet adopted 

in society (Power Circle, 2024). There is lack of practical projects that other businesses can 

learn from. The complexity intensifies by the number of potential actors that can be involved 

in the ecosystem depending on local, legislative, and infrastructural requirements. From the 

business perspective, it is therefore of the highest importance to understand how this concept 
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can be leveraged for the companies’ competitive advantage. The right identification of the 

business entities involved in this ecosystem and their motivation to take part in this business 

concept is a crucial step towards the identification of beneficial partnerships, new business 

models and revenue streams within the ecosystem. 

In the tentative concept of a V2G-integrated VPP applied to parking facilities, we identified a 

knowledge gap in defining the tasks of the business entities and their motivations to participate 

in an innovative ecosystem with diverse actors. The purpose of the study is to untangle the 

complexity of a V2G-integrated VPP ecosystem in parking facilities and provide a better 

understanding of business entities and their motivations in such an innovative ecosystem. To 

research this subject and reach valuable conclusions, this study will focus on answering the 

following research questions:  

RQ1: Which types of business entities participate in the ecosystem of a V2G-integrated VPP 

applied to parking facilities and what are their tasks? 

RQ2: What are the motivations of the identified business entities to participate in the 
ecosystem of a V2G-integrated VPP applied to parking facilities? 

By investigating this first research question, we aim to identify business entities and their tasks 

in the complex ecosystem of a V2G-integrated VPP applied to parking facilities. The 

participation of many actors and the premature level of development makes it difficult to 

allocate specific roles. The definition and tasks of the leading role of the ecosystem, an 

aggregator, is unclear. The second research question aims to identify the reasons for business 

entities to participate in the described ecosystem. The relevance of that question stems from 

the diversity of the participants and the ambiguity of the requirements. The number and 

diversity of actors imply different motivations and expectations regarding the gain from 

participating. 

1.3 Research Setting 
This study focuses on the identification of business entities and their motivations to be a part 

of the tentative concept of V2G-integrated VPP applied to parking facilities in Sweden. With 

its population of approximately 10.4 million inhabitants and a land area of about 450,000 

square kilometers, Sweden presents an intriguing socio-economic landscape valuable for the 

research (Swedish Association of Local Authorities and Regions, 2009). A notable aspect of 

Sweden's inhabitants is its significant adoption of electric vehicles. In 2022, 54% of newly sold 
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cars in Sweden were EVs. While in Europe 2.4 % of all passenger cars are electric, it is 8.8 % 

in Sweden - four times as high (International Energy Agency, 2023). The number of 

rechargeable vehicles in Sweden has passed half a million in 2023, with a total battery capacity 

of over 11,000 MWh (Eriksson, 2023). Furthermore, Sweden's commitment to sustainability is 

underscored by its innovative utilization of renewable energy sources, which account for 63% 

of the total energy consumed in 2021 (Statista, 2023). The choice of Sweden, and specifically 

Gothenburg as the research setting considers demographic factors. With a highly educated 

population and a strong emphasis on technological innovation, Sweden fosters an environment 

facilitating the adoption of innovative technologies such as VPP and V2G (Power Circle, 2024). 

Gothenburg with its population of approximately 600,000 inhabitants, where sustainable urban 

planning is already embraced, presents promising opportunities for the implementation of 

VPPs within parking infrastructure (Eriksson, 2023).  

We are students at University of Gothenburg in Sweden and collaborate with Volvo Cars 

Corporation, which is headquartered in Gothenburg. This implies that, even though the 

literature review is done based on scientific papers from different geographic regions, the 

research study itself considers the Swedish market and the businesses active in this region. The 

research explores the concept of V2G-integrated VPP applied to parking facilities. The findings 

of the research cannot be directly transferred to other settings; however, they offer important 

insights, especially complemented by other studies, and should be applicable to similar 

countries to Sweden. 

2 PRELIMINARY STUDY 

In this chapter, we explain the exploration of the concept of a V2G-integrated VPP applied to 

parking facilities. This topic is a base for further research and was explored through interviews 

with a collaborative company. We will describe the ideation phase, the concept and the key 

business entities involved in the ecosystem. 

2.1 Ideation Phase 
This thesis focuses on exploring the topic of a V2G-integrated VPP applied to parking facilities. 

Due to the tentative and new concept of such a VPP, we performed eight internal, unstructured 

interviews with employees of Volvo Cars Corporation and one interview with an external 

researcher involved in a project of V2G and VPP. All interviewees have significant industry 

experience and are knowledgeable in topics like energy management, energy transformations, 
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business strategies and external partnerships. This exploratory approach allowed us to 

investigate the topic further, helped us to understand the technical feasibility of the concept and 

identify the knowledge gap. Based on these insights, we created the concept of a V2G-

integrated VPP applied to parking facilities which the study is built upon.  

2.2 V2G-integrated VPP Applied to Parking Facilities 
The concept of V2G-integrated VPP applied to parking facilities is a way to respond to 

environmental, economic, and geopolitical uncertainties (Benedikter & Fathi, 2017). One of 

the important parts of societal resilience is the ability to handle energy-related challenges, such 

as capacity of the grid and recovering from power interruptions (Brears, 2021). The grid of the 

future is expected to be a distributed system with two-way energy flows, large scale renewable 

integration and the ability to manage diverse generation and storage options (Kouchae et al., 

2020). 

V2G technology extends traditional charging to bidirectional charging which includes the 

transfer of electrical energy from EV batteries to the utility grid, aiming to ensure a balance 

between energy production and consumption (İnci et al., 2022). A VPP is a network of 

renewable energy sources and storage systems, used to generate and distribute electricity, 

ensuring grid stability and meeting energy demand. VPPs and V2G can be combined to 

integrate EVs and renewable energy, optimizing energy management. Based on informal 

interviews with employees of Volvo Cars Corporation, we identified that the V2G-integrated 

VPP applied to parking facility consists of a parking facility with energy storage units, 

renewable energy sources, a connection to the local facility and to the grid. The high-level 

architecture is presented below in Figure 1.  

 

Figure 1 The high-level architecture of V2G-integrated VPP applied to parking facility. 
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Parking facilities were chosen as a strategic point for this integration. They have charging 

infrastructure in place and typically a high concentration of cars due to their role as points of 

departure and destination, which presents an opportunity to aggregate a substantial amount of 

energy storage capacity within a small area (Golmohamadi, 2021). By leveraging the power of 

scale where many EVs with enabled V2G are plugged to the chargers, the aggregator can trade 

the surplus of power in the energy market (IRENA, 2019). Some of the examples of the parking 

facilities where a V2G-intergated VPP could be applied, include shopping centers, 

entertainment complexes, office buildings, and stations for different means of transport 

(Golmohamadi, 2021). 

This study focuses on a V2G-integrated VPP ecosystem applied to one parking facility. 

However, the full potential of this concept is revealed at scale, by creating a network of parking 

lots spread across various locations and connected through the centralized system (Naughton 

et al., 2020). In this scenario, energy can be dynamically shifted between decentralized parking 

facilities based on real-time demand, energy prices, and grid conditions. The overview of the 

concept is displayed in Figure 2. 

 

Figure 2 Overview of decentralized VPPs in multiple parking facilities. 

2.3 Key partners Involved in This Ecosystem 
The successful implementation of a V2G-integrated VPP applied to parking facilities relies on 

collaboration and coordination among various stakeholders. Their roles and scope of impact in 

the ecosystem need to be clearly defined (Charles River Associates, Hubject consulting, 2022). 

However, the number of potential actors that can be involved in the ecosystem and the 

premature level of development add to the complexity layer and make it difficult to allocate 

specific roles.  
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Based on the informal interviews with Volvo Cars Corporation employees, the following key 

partners were found to play a key role in the V2G-integrated VPP: (1) energy providers that 

supply electricity to the charging infrastructure and manage the grid, (2) charging point 

operators (CPOs) that install and maintain the EV charging infrastructure, and provide software, 

(3) aggregators that operates the VPP, (4) parking facility that provide the parking lots and 

physical infrastructure, and (5) local facilities that use the parking, consume and store the 

energy. These roles were initially validated through the literature review. Charles River 

Associates, Hubject consulting (2022) describes the key parts of this ecosystem to be the EVs, 

including consumers and OEMs; charging infrastructure, including CPOs; and electric grid, 

including generators, energy aggregators and retail suppliers. However, the business entities 

and their tasks are assumed based on the informal interviews with Volvo Cars Corporation 

employees and will be subject to further validation through formal interviews with external 

business entities.  

3 LITERATURE REVIEW 

In this chapter, we will focus on the foundations of resilient society and energy management. 

Additionally, we will elaborate on the evolution of EV charging, describe concepts of V2G and 

VPP, and explain their current state and business potential. 

3.1 Foundations of Resilient Society and Energy Management 
In an era characterized by increasing environmental, economic, and geopolitical uncertainties, 

the resilience of society is a crucial aspect of its development. Whether traditional or digital 

threat, climate change, instability of financial markets or energy insecurity, in the age of 

globalization societies face diverse types of challenges (Benedikter & Fathi, 2017). Over the 

past few years, the resilience has increasingly gained importance in the sustainability discourse. 

Resilience is defined as the “ability of the system to withstand a major disruption within 

acceptable degradation parameters and to recover within an acceptable time and composite 

costs and risks” (Haimes, 2009, p. 489). The NY Power Authority (2024) claims that resilience 

is the “ability to prepare for and adapt to changing conditions and withstand and recover rapidly 

from disruptions. It includes the ability to withstand and recover from deliberate attacks, 

accidents, or naturally occurring threats or incidents” (p. 18). Both definitions show the 

importance of preparedness, adaptability, and recovery from various disruptions, whether 

attacks, accidents, or natural threats. They demonstrate resilience as a dynamic capability, 



14 
 

essential for systems and organizations to navigate and recover from threats while minimizing 

degradation and maximizing rapid restoration.  

Since the end of the 1990s the concept of sustainability and resilience has been increasingly 

applied to corporate contexts, such as business entities. In contrast, not much effort has been 

put in to building more resilient societies. This is currently changing with governments actively 

thinking about reliable and robust societies (Brears, 2021; Benedikter & Fathi, 2017). One of 

the important parts of social resilience is the ability to manage energy-related challenges 

effectively with focus on system autonomy (Brears, 2021). Energy resilience refers to the 

capacity of the grid, and ability to rapidly recover from power interruptions while sustaining 

essential services (Brears, 2021). A resilient energy system minimizes outage occurrence, 

reduces the scale and repercussions, and can swiftly reinstate after the power disruption 

(Jasiunas et al., 2021). Failure to address rising energy demand will have significant 

implications for society's resilience. If left unattended, the growing demand for electricity will 

require additional generation of capacity to prevent system failures and blackouts. Higher peaks 

in electricity demand will strain existing grids, requiring costly upgrades (Charles River 

Associates, Hubject consulting, 2022). Consequently, consumers may experience increased 

electricity rates, price spikes, and lower availability of the energy supply.  

The energy landscape has already undergone significant changes over the past few centuries, 

leading to new energy sources gradually replacing fossil fuels and transforming the way of 

producing and consuming energy (Ritchie et al., 2020). In response to the energy crisis in 2022, 

there has been a shift towards renewable energy, particularly wind and solar power. The EU 

and its member states have adjusted targets for future energy systems, with the REPowerEU 

plan aiming for 72% of power generation to come from renewables by 2030, up from 44% in 

2023 (Ritchie et al., 2020). The EU accelerated its transition away from fossil fuels, with 

declines in coal, and gas emissions, and renewables in 2024 (Brown & Jones, 2024). One of 

the key findings in the Electricity Market Report 2023 is the prediction that renewable energy 

sources, together with nuclear, will on average meet more than 90% of the increase in global 

demand by 2025 (International Energy Agency, 2023b).   

The ecosystem needs to be managed in an efficient way to reach grid stability and security of 

supply (Xu et al., 2023). The US Department of Energy predicts that the grid will evolve 

towards a hybrid architecture, with the mix of different resources and entities involved 

(Chalamala, 2018). The future grid is expected to be a distributed system with two-way energy 
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flows, large scale renewable integration and the ability to manage diverse generation and 

storage options (Nadeem et al., 2023). Modernized grid will be more robust to physical and 

cyber threats, consequently increasing its competition in the energy sector. Grid transformation 

strategies include electrification, which is based on replacing technologies or processes that 

use fossil fuels, like internal combustion engines and gas boilers, with electrically powered 

equivalents, such as EVs or heat pumps (International Energy Agency, 2023). Other 

approaches include demand response and energy storages, which are becoming an increasingly 

valuable solution for the enhancement of stability and reliability of the electricity grid 

(Kouchae et al., 2020). Demand response programs allow grid operators to adjust electricity 

consumption in response to supply fluctuations, helping to maintain grid stability. That is 

facilitated by energy storages, such as batteries and pumped hydro storage, which can store 

excess renewable energy during periods of high generation and release it when needed, 

providing grid flexibility and reliability (Bogdanova et al., 2023).  

3.2 Evolution of EV Charging 
In the upcoming sections, we briefly explain the different types of charging, the development 

and current state of V2G, and its business potential. Then we focus on the operational aspects 

of VPPs and how it can leverage V2G technology. 

3.2.1 Uni-directional and bi-directional charging 

The high adoption rate of EVs puts an additional challenge on balancing the energy 

consumption. There has been a shift in how EVs are charged, especially by introducing new, 

optimized ways of charging (Kahlen et al., 2018). The transition from uni-directional, 

unmanaged charging to smart charging (V1G) leveraged grid conditions to optimize charging 

processes, and later bi-directional charging enabled EVs to charge and discharge electricity 

back to the grid (Sayu, 2022). Visual representation of rationales for different types of are 

presented below in Figure 3. 

 

Figure 3 Visual representations for rationales of different types of charging. Source: Sayu, 2022 
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Uni-directional, unmanaged charging considers recharging the vehicle, starting when the EV 

is plugged in to the charger and stopping when it is fully charged (Charles River Associates, 

Hubject consulting, 2022). This type of charging is characterized by a substantial increase in 

the peak load, which has negative implications from a technical, financial, and environmental 

point of view. Large and sudden increases in the electricity demand destabilize the grid, 

disrupting the reliability of electricity supply, and resulting in higher electricity costs (Jasiunas 

et al., 2021). Even if renewable sources are used, the volatile production of energy is often 

incapable of covering the high energy demand, leading to the need of using fossil fuels and 

increasing the greenhouse gas emissions (Brears, 2021).  

An improvement to uni-directional charging is smart charging (V1G), which is controlled 

locally by an energy management system or EV charging system and can accommodate grid 

constraints by limiting peak-price spikes (Charles River Associates, Hubject consulting, 2022). 

The concept of V1G is based on spreading energy consumption to times of low demand or 

excess supply and varying the charge rate to provide load balancing services (Li et al., 2021). 

With bidirectional charging, the load profile is flattened by discharging the EVs in times of 

higher demand (Sayu, 2022). Variants of bidirectional charging include Vehicle-to-Home 

(V2H), Vehicle-to-Building (V2B), Vehicle-to-Load (V2L) and Vehicle-to-Vehicle (V2V) 

(Kahlen et al., 2018). Vehicle-to-Grid (V2G) transfers the energy from EV batteries to the 

power grid (İnci et al., 2022). EVs are used as a residential back-up power supply during 

periods of power outage or for increasing consumption of energy produced on-site (Kouchae, 

Sebaa, Bey, Allaoui, & Denai, 2020). If the weather conditions are not optimal for local energy 

generation, energy stored in EVs can be fed into the house, building, appliances, other EVs, or 

back to the grid. On the other hand, when energy is generated from renewable sources, the EV 

can be recharged when energy generated by solar panels is available (Charles River Associates, 

Hubject consulting, 2022). Control systems manage the flow of electricity between the EV and 

the grid, coordinating the charging and discharging cycles. 

Different types of charging and their characteristics are presented below in Table 1. 

Table 1 Overview of charging types depending on the direction of energy flow. 

Type of charging Characteristics 

Uni-directional 

unmanaged 

- Considers only recharging the vehicle, not smart nor time regulated 

- Substantial increase in peak load, destabilized grid, higher energy costs 
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Uni-directional 

smart (V1G) 

- Controlled locally by energy management system, limits peak-price spikes 

- Energy consumption is spread to times of low demand or excess supply 

Bi-directional 

local (V2H, V2B, 

V2L, V2V) 

- Energy demand is distributed within the local environment 

- Discharging the vehicles in the times of higher demand 

- EV is used as a residential back-up power supply 

Bi-directional to 

grid (V2G) 

- Transfer of energy from EV batteries to the power grid 

- Ensures balance between energy production and consumption 

- Charging and discharging cycles controlled by system 

3.2.2 Development and potential of V2G 

The concept of V2G has been under discussion since the late 1990s, evolving in terminology 

over time. Early implementations, in Japan since 2012 with Nissan's Leaf-to-Home concept, 

focused primarily on providing backup power (Power Circle, 2024). The bidirectional flow of 

energy, facilitated by standards like CHAdeMO in 2014, has enabled EVs to connect with 

various electrical systems, and become integral components of distributed energy storage 

(Power Circle, 2024). Despite technological advancements, V2G technology has not been 

widely applied as for example V2H that is already used in households. Nevertheless, its 

adoption is expected to increase significantly (Sovacool & Hirsh, 2009). One of the main 

advantages of V2G is that it can address grid bottlenecks and provide support services to the 

electricity system, contributing to its stability (Charles River Associates, Hubject consulting, 

2022). This technology also presents an economic solution for meeting growing electricity 

demand while maximizing the utilization of renewable energy sources (Polestar, 2023). The 

V2G technology encompasses diverse application modes within the power system, with EVs 

influencing both, electricity demand and supply (Kahlen et al., 2018). By offering greater 

control and efficiency in the charging process, along with the opportunity to sell electricity 

back to the grid, V2G offers financial benefits to car owners (Power Circle, 2024). 

The International Energy Agency (2023) projects that V2G technology will be present in 2% 

of Sweden's vehicle fleet by 2025, increasing to 10% by 2030 and reaching full adoption by 

2050. Globally, the V2G market size is expected to reach $28 billion by 2026, with a compound 

annual growth rate of 4.28% from 2021 to 2026 (Power Circle, 2024). The rising popularity of 

EVs worldwide is a driving demand for charging infrastructure, particularly bidirectional 

charging, which is a key factor influencing the growth of the V2G market (van Heuveln et al., 

2021). Additionally, governments aim to promote EVs and foster awareness among consumers 

regarding environmental issues, thereby influencing industry growth (IndustryARC, n.d.). 
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Bidirectional charging is anticipated to experience the fastest market growth between 2024 and 

2030 (IndustryARC, n.d.). Currently, the market is dominated by key players including AC 

Propulsion, Edison International, DENSO Co., Boulder Electric Vehicle, and Nissan Motor 

Corporation (IndustryARC, n.d.). Review of patent applications in the V2G sector indicates 

increasing activity, especially in the year 2019 and 2020 with over a thousand issued patents 

since 2019 (PatSnap, 2024). The major businesses involved in the V2G research and 

development include Qualcomm Inc., WiTricity Corp, Honda Motor CO LTD, State Grid Corp 

of China, and LG Electronics Inc. (PatSnap, 2024).  

Pilot projects worldwide underscore the importance of research in bidirectional charging and 

V2G technology. These initiatives seek to explore technical capabilities and develop business 

models. In 2021, the French utility company EDF announced a partnership with the Japanese 

automaker Nissan to introduce commercial V2G charging services for EV fleet operators in the 

UK (IndustryARC, n.d.). In 2022, Porsche demonstrated the potential of V2G technology by 

connecting five Taycan vehicles with bidirectional charging in a pilot project with grid operator 

TransnetBW (Charles River Associates, Hubject consulting, 2022). Ongoing pilot projects in 

Sweden further exemplify the practical exploration of V2G capabilities. Projects in Gothenburg 

investigate usages of bi-directional charging technology, how to connect infrastructure to the 

grid, and what are the potential business models to benefit both the utilities and EV owners 

(Eriksson, 2023).  

Nevertheless, V2G technology is still in its pilot stages, and require further development of 

hardware and software components to enable its practical implementation (Power Circle, 2024). 

This entails incorporating additional power electronics in both vehicles and charging 

infrastructure to facilitate bidirectional power flow and data exchange between EVs, chargers, 

and the surrounding environment (Power Circle, 2024). Factors that can slow down the 

widespread adoption of the V2G technology include lack of defined compensation structures, 

low social awareness, fear of battery degradation, and from the technical side, lack of standards 

and protocols (van Heuveln, et al., 2021). Little research has been conducted to explore the 

impact of V2G technology on the battery life cycle when increasing the charging cycles (İnci 

et al., 2022). Moreover, bidirectional charging is not widely used in EVs, therefore integrating 

the V2G technology to cars and charging stations is required and may lead to costly investments 

(Sayu, 2022). This raises concerns about its cost-effectiveness compared to traditional power 

generation (IndustryARC, n.d.). Governments have to make rules and regulations about the 

tariffs when selling energy back to the grid from the EVs. This is not yet in place and may 
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influence the financial profitability of the concept (Campos et al., 2020). Lastly, a VPP 

ecosystem is highly dependent on the EV adoption and charge behavior. If EV users are not 

willing to participate in V2G-based concepts or do not purchase vehicles equipped with V2G 

capabilities, the potential benefits may not be fully realized (van Heuveln et al., 2021). Even 

though preliminary pilot projects have displayed innovative concepts and provided valuable 

insights, further exploration of specific business models and social readiness is needed (Qin et 

al., 2023). 

3.2.3 The concept of VPP and its connection to V2G 

Although V2G is technically feasible at the individual vehicle level, the value for the energy 

system will be found at the aggregated level where multiple EVs are coordinated to participate 

in grid operations and power markets (Zahedmanesh et al., 2019). An energy aggregator 

combines EV batteries and other Distributed Energy Resources (DERs) into VPPs and can 

supply and trade energy on energy markets (Charles River Associates, Hubject consulting, 

2022). A VPP is defined as a “cluster of renewable energy sources, energy storage and 

generation systems, and consumer groups, often connected to the utility grid. Virtual power 

plants […] connect all energy generation and storage units in a complex power plant and 

manage energy control smoothly” (İnci et al., 2022, p. 1). VPPs orchestrate a variety of assets 

and typically consist of an energy generator, wind power and photovoltaic sources, as well as 

an independent energy storage system, such as batteries, both in stand-alone form and in the 

EVs (Feng et al., 2022). VPPs are not a new solution, but they are becoming technologically 

viable, with advancements made to allow DERs to interact with energy markets. They act 

similarly to a traditional, centralized power plant, with the goal of ensuring that energy demand 

is met instantaneously by the available energy supply and that the grid remains stable (Naval 

& Yusta, 2021). The main difference is that the traditional power plants operate out of a single 

physical location and work only on the supply side of the grid. In VPPs, DERs are remotely 

optimized by a software-based platform and use energy to generate and distribute electricity as 

needed (Kahlen et al., 2018).  

VPP and V2G technology are connected concepts that both contribute to the integration of EVs, 

renewable energy sources and consequently the optimization of the energy management system 

(Naval & Yusta, 2021). V2G technology enables the bidirectional energy flow between EVs 

and the grid, VPPs incorporate EVs into the energy management systems, by treating them as 

mobile energy storage units that can contribute to balancing supply and demand (İnci et al., 

2022). An important advantage of V2G-integrated VPPs is that they sell energy on behalf of 
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the owners of the distributed energy resources when accessing the wholesale electricity markets 

and thus increase their joint profit (Naval & Yusta, 2021). A simple diagram of VPP 

architecture including the bidirectional connection to EVs is presented below in Figure 4. 

 

Figure 4 High-level architecture of V2G-integrated VPP. 

Currently, in all EU Member countries, except Bulgaria and Malta, the electricity market has 

been liberalized and opened to competition in their respective electricity markets (Naval & 

Yusta, 2021; European Commission, n. d.). Well-managed VPPs lead to improvement of the 

economic efficiency of energy companies and reduce the prices of electricity. VPPs are a part 

of the energy strategy of the future and will be needed to orchestrate the DERs and maximize 

value for EV users and the grid (Klawiter, 2023; Hargroves et al., 2022). Pilot projects in the 

industry underscore the viability of such systems on a substantial scale. Beyond automotive 

manufacturers like Ford, Porsche, Polestar, others are actively engaging in the smart charging 

market, and conduct sizable pilots and trials of VPP and V2G technology (Charles River 

Associates, Hubject consulting, 2022). For instance, in 2023 Sunverge, provider of DER 

control systems, has announced the operational status of the V2G-integrated VPP at Flinders 

University in Adelaide in Australia, that incorporates bi-directional charging alongside solar 

panels and stationary battery storage (Sunverge, 2023). In 2021, Tesla launched the first VPP 

in California, which can aggregate up to 50,000 batteries. What is more, at the end of 2018 in 

Germany, sonnen GmbH, a company that produces energy storage systems for private 

households and small businesses, secured pre-qualification from system operator TenneT to 

participate in the primary reserve control market with a VPP (Inspiratia, 2019). 
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4 THEORETICAL FRAMEWORKS 

This chapter describes the relationships in the ecosystem, the Resource Dependence Theory, 

and theoretical frameworks for business motivations. It is followed by an explanation of the 

relevance of these theories for the study. 

4.1 Relationships in the Ecosystem 
An ecosystem is defined as “set of actors with varying degrees of multilateral, nongeneric 

complementarities that are not fully hierarchically controlled” (Jacobides et al., 2018, p. 2264). 

Actors in an ecosystem differ in size, industry or geographic location and do not have full 

control over each other. Yet, their activities influence others and therefore, their relationships 

are crucial for the success of the ecosystem (Jacobides et al., 2018). One of the reasons to join 

the ecosystem is the diversification of resources and establishing a strategic position. 

Organizations diversify their resources to navigate dynamic business environments, enter new 

markets, increase profitability, enhance efficiency, create investment opportunities, and 

achieve economies of scale (Oladimeji & Udosen, 2019). Diversification involves altering a 

company's business scope by developing new products or expanding into new markets, either 

independently or in partnership with another entity (Jacobides et al., 2018). This strategy 

enhances debt capacity, optimizes utilization of assets, and leverages the organization's existing 

skills, expertise, and competencies to create distinctive products. By diversification, 

organizations can effectively manage unsystematic risk, by stabilizing operational cash flow 

and gaining competitive advantages (Oladimeji & Udosen, 2019). 

Resource diversification leads to organizational independence on the macro level, meaning 

independence from suppliers and competitors. On the other hand, participation in an ecosystem 

leads to organizational dependence on the micro level, since the company becomes dependent 

on other participants in the ecosystem. The gain of participating in the ecosystem must be in 

equilibrium with the potential harm that might be received through knowledge spillovers or 

value overlaps (Jacobides et al., 2018). The Resource Dependence Theory described by Pfeiffer 

and Salancik (2003) focuses on the diversification of resources by participating in an ecosystem 

and examines the organizational dependences in an ecosystem, especially from a perspective 

of less powerful actors. To mitigate the unbalanced power dynamics, Pfeiffer and Salancik 

propose strategies of negotiating and creating forms of collaboration. They provide an 
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understanding of the legal frameworks in the ecosystem and how organizations ensure their 

independence.  

4.2 Resource Dependence Theory 
The Resource Dependence Theory was initially developed by Pfeffer and Salancik in 1978 and 

republished in an updated version in 2003. The authors state that organizations are heavily 

influenced by the environment that they are operating in, based on two aspects. First, 

environments are full of uncertainties which organizations usually aim to reduce. Secondly, 

even though interaction with the environment is needed to acquire critical resources, it 

influences the organization’s decisions and decrease its independence.  

The criticality of resources is defined as the “ability of the organization to continue functioning 

in the absence of the resource or in the absence of the market for the output” (Pfeffer & Salancik, 

2003, p. 46). The authors see criticality and dependence as interconnected aspects since 

conversely a lack of critical resources leads to a non-functioning organization. Kero and Bogale 

(2023) add that in a competitive environment with changing conditions, a company needs to 

be able to access and exploit rare, inimitable, and non-substitutable resources. It allows 

organizations to respond to the changing market conditions and increase effectiveness, 

competitiveness, profitability, and their competitive advantage. Tolbert (1985) clarifies that not 

only materialistic resources need to be considered when “resources” is mentioned, they can be 

understood as financial or human resources as well. An unbalanced power over resources 

causes asymmetric interdependence in which key partners pressure other organizations for their 

interests (Pfeffer & Salancik, 2003). Pfeffer and Salancik (2003) conclude that big 

organizations with crucial roles within business relations have a significant influence on 

smaller actors which can easily lead to a dependent relationship. Consequently, a greater 

dependence leads to less powerful acting within business relations and therefore a greater 

urgency in complying with external demands. This results in a vicious cycle. On the other hand, 

Donaldson (1995) offers a contradicting view by stating that the “distribution of power is a 

rational process geared to organizational goals” (p. 156f). This opposes Pfeffer and Salancik’s 

picture of an organization becoming independent by accident and stresses the existence of 

rational reasons behind the distribution of power aiming towards an organizational goal. 

A common strategy to respond to dominance attempts is a diversification of resources. To gain 

independence, organizations can rely on alternative sources of supply which diminishes the 

dependence on key partners (Pfeffer & Salancik, 2003; Bae & Gargiulo, 2004). This can be 
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achieved by establishing “collective structures of interorganizational action” (Pfeffer & 

Salancik, 2003, p. 143), which allows companies to receive new capabilities possessed by 

partners and expands outside resource availability. Achieving “collective structures of 

interorganizational action” requires a “negotiated environment” (Pfeffer & Salancik, 2003, p. 

183). Collaborating entities need to agree on terms and norms of the interorganizational 

arrangements, leading to a diversification of resources and strengthened autonomy (Drees & 

Heugens, 2013). In this context, autonomy is defined as “freedom to make its own decisions 

about the use and allocation of its internal resources without reference or regard to the demands 

or expectations of potential linkage partners” (Oliver, 1991, p. 944f). This definition entails a 

constellation which is opposite to the vicious cycle described before, as reduced uncertainty 

leads to a competitive advantage and to increased performance. When autonomy is established, 

it allows organizations to respond effectively to uncertainties by increasing predictability and 

establishing trust between the organizations (Drees & Heugens, 2013). One type of 

interorganizational arrangement, described by Pfeffer and Salancik, is a strategic alliance, 

which is defined as a “collaborative agreement between two or more firms, which contribute 

resources […], while maintaining their individuality” (Drees & Heugens, 2013, p. 1678). It 

allows organizations to access and gain power over resource providers while still operating 

independently (Provan et al., 1980). Accessing these resources enables a more efficient 

development of capabilities since no investment in a resource base is needed (Drees & Heugens, 

2013). There exist other forms of interorganizational arrangement. It ranges from semiformal 

connections like joint ventures to more centralized structures like associations (Pfeffer & 

Salancik, 2003). Joint ventures provide the least autonomy, while alliances do the most. This 

indicates that alliances, through their autonomy, are more likely to increase the organization's 

performance than joint ventures do (Drees & Heugens, 2013).  

Despite being widely accepted, authors criticize the Resource Dependence Theory described 

by Pfeffer and Salancik. Hillman et al. (2009) criticize that it only partly comprehends 

interorganizational relationships. It provides a basis for research on interorganizational 

relationships but to investigate them in more detail, scholars had to combine it with other 

theories like network theory, transaction theory or the resource-based view. Drees and Heugens 

(2013) criticize that the Resource Dependence Theory alone cannot be used to explain 

economic performance. They found out that the suggested arrangements in the theory are only 

partly motivated by economic performance. Instead, interorganizational relationships are 

motivated by meeting society’s expectation of the organization’s actions. Through 
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arrangements with organizations with high social standing, the organizations increase the social 

acceptance of their actions. Donaldson (1995) adds that the Resource Dependence Theory 

solely examines the strategy from a political aspect assuming that the reduction of uncertainty 

is the main objective of an organization. He criticizes the theory for lacking an explanation on 

why the reduction of uncertainty is more important than economic benefits and risks.  

4.3 Business Motivations in Ecosystems 
Following the critique that Resource Dependence Theory only partly explains 

interorganizational relationships, we complement it with motivations of organizations to 

participate in an ecosystem. A crucial advantage in a successful ecosystem is network effects, 

where companies can enhance the competitive advantage of participants (Yoon et al., 2022). 

These network effects entail access to numerous types of resources which align with the 

Resource Dependence Theory (Ozcan & Eisenhardt, 2009; Basole, et al., 2015). It includes 

access to other companies’ resources, that can be complementary to their own or superior to 

competitor’s resources (Lavie & Singh, 2011; Davis, 2016; Yoon et al., 2022). Additionally, 

diverse partners allow participants to permanently access talents, external critical knowledge, 

and information, which increase organizational learning and innovation (Gulati, 1998; Ozcan 

& Eisenhardt, 2009; Basole, et al., 2015). Another benefit from participating in an ecosystem 

with participants from diverse industries is gaining value from shared customers who can 

benefit from complementary products or services (Yoon et al., 2022). Additionally, it enables 

access to completely new markets through collaborating in new business areas (Lavie & Singh, 

2011). Another reason for participation in an ecosystem is the reduction of costs, especially 

transaction and research costs (Gulati, 1998; Lavie & Singh, 2011; Graça & Camarinha-Matos, 

2017). Lastly, collaborating with organizations that have a highly esteemed social standing, 

elevate the organization’s reputation, improve the customer relations, and result in beneficial 

media attention making it easier to conduct business (Baum & Oliver, 1991; Brodyet al., 2006).  

Accessing the above-mentioned resources has interconnected effects on a firm’s performance. 

Graça and Camarinha-Matos (2017) categorized business motivations into nine variables 

focusing on the following variables: (1) social causes, (2) regulation, (3) costs, (4) risks, (5) 

dependence, (6) innovation capability, (7) market position, (8) flexibility, (9) specialization.. 

The actions are based on Graça and Camarinha-Matos’s (2017) study and extended by other 

studies focusing on business motivations for participating in an ecosystem. The extended 

actions were identified to be relevant for an adequate study of business motivations and were 
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therefore added to the framework. We clustered the business motivations behind participating 

in an ecosystem into three overarching categories: (1) social, (2) economic, and (3) strategic. 

The categorization is presented below in Table 2. 

Table 2 Categorization of business motivations based on Graça and Matos (2017). 

Action Variable Category 

Responding to climate change 
Social causes 

Social Share social responsibility 

Establishing reliable rules within the ecosystem Regulations 

Accessing new markets 

Costs 

Economic 

Sharing research costs 

Sharing transaction costs 

Accessing external knowledge 

Innovation capacity Accessing talents 

Comparing best practices  

Accessing information 
Risks 

Strategic 

Solidarizing among the partners 

Accessing new, complementary superior resources  Dependence 

Negotiating collaboratively 

Market position Sharing resources 

Introducing complementary products and services 

Accessing skills 
Flexibility 

Developing wider range of products 

Focusing on critical activities and core skills Specialization 

In an ecosystem, social responsibility is shared among the parties, meaning high esteemed 

social standing will be shared, leading to improved customer relations, benefits from altruism 

and mitigated media pressure (Baum & Oliver, 1991; Brody et al., 2006; Graça & Camarinha-

Matos, 2017). Moreover, a collaborative network helps to establish reliable and appropriate 

rules to avoid conflicts and assure a level of trust (Graça & Camarinha-Matos, 2017). Reduced 

costs can be achieved by sharing investment costs when accessing new markets as well as 

sharing research and transaction costs (Gulati, 1998; Graça & Camarinha-Matos, 2017). Risks 

are reduced by accessing information and solidarization between the partners, leading to a 

reduction of uncertainty that a company is exposed to (Gulati, 1998; Basole, et al., 2015; Graça 

& Camarinha-Matos, 2017). A mitigation of dependence on resources is achieved by accessing 

complementary and superior resources from the collaborating parties, enabling competition 
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with larger companies (Pfeffer & Salancik, 2003; Lavie & Singh, 2011; Graça & Camarinha-

Matos, 2017; Yoon et al., 2022). The innovative capability can be increased by accessing 

external knowledge and talents as well as sharing best practices among the collaborating 

organizations (Gulati, 1998; Basole et al., 2015; Davis, 2016; Graça & Camarinha-Matos, 

2017). To improve or defend the market position, shared resources can help to achieve 

economies of scale, collaborating in negotiations can help to increase the negotiation power, 

and complementary products and services increase the market share through shared customers 

(Graça & Camarinha-Matos, 2017; Yoon et al., 2022). More flexibility can be gained through 

accessing skills from the collaborating organizations, developing a wider range of products and 

services as well as more agile procedures enabled by the increased innovative ability (Graça & 

Camarinha-Matos, 2017). Additionally, a collaborative network helps the participants to be 

more specialized by concentrating “the resources on critical activities and core skills” (Graça 

& Camarinha-Matos, 2017, p. 245).  

Clustering the variables into three categories is based on the assumed intention of the business 

when performing the actions. The (1) social motivations include social causes and regulations 

such as company’s activities towards the well-being of society, including mitigating climate 

change and regulated social norms and laws between the parties in the collaborative network. 

These actions benefit society and therefore are clustered into social motivations. Nevertheless, 

social motivations can also include business motivations solely for the company’s benefit, e.g., 

organizations aim to share social responsibility and establish reliable rules within the 

ecosystem to gain reputation and reduce uncertainty. The (2) economic reasons cluster costs 

and innovation capacity, consequently improving financial stability and cost efficiency. 

Organizations aim to reduce their costs and increase their ability to innovate which will lead to 

long-term profit, by e.g., sharing costs, collaboratively accessing new markets, or accessing 

external knowledge, and talents. Economic benefits are dominant in the actions mentioned. 

Therefore, they are clustered into economic motivations. Finally, risks, dependence, market 

position, flexibility, and specialization are grouped into (3) strategic motivations since they 

provide sustainable changes in the company’s structure and abilities to increase resilience and 

durability. Organizations aim to mitigate risks, increase dependence, market position, 

flexibility, and specialization by e.g., accessing superior resources, new skills, or information. 

These actions aim for strategic benefits and are therefore clustered into strategic motivations.  
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4.4 Relevance for the Study 
The literature review serves as a base to define and untangle the roles in a VPP ecosystem and 

challenges within the energy sector that cause uncertainty in such an environment. The insights 

collected from the studies on ecosystems provide the basics for understanding the relationships 

and business motivations of involved business entities. The V2G-integrated VPP is an 

ecosystem with many potential actors from various industries. Their activities influence each 

other and therefore, their relationships are crucial for the success of the ecosystem. The 

business entities explore new business models and enter new markets to improve their 

competitive advantage and diversify access to resources. Due to the novelty of the ecosystem, 

participating business entities are still not sure which role they should take and how they can 

contribute. Existing literature does not answer this question either since the ecosystem is yet 

not implemented. This legitimates the relevance of our first research question: Which types of 

business entities participate in the ecosystem of V2G-integrated VPPs applied to parking 

facilities and what are their tasks? As mentioned in Chapter 2.3, identified business entities 

and their tasks were assumed based on the informal interviews with Volvo Cars Corporation 

employees and subject to further validation through formal interviews with external business 

entities. 

The Resource Dependence Theory (RDT) described in Chapter 4.2 focuses on resource 

diversification by participating in an ecosystem, examines organizational dependencies and 

describes collaboration forms. These forms of collaboration were used in this study to develop 

the interview guide, understand aspects of the relation dynamics between the participants and 

identify which forms of collaboration are preferably used in this ecosystem. Results from the 

interviews regarding the forms of collaborations and power distribution were examined through 

the lens of RDT, a framework for understanding how organizations manage dependencies and 

power imbalances by diversifying resources and forming strategic alliances. By revealing the 

participants preferred strategies to reduce uncertainty and dependence in such an ecosystem, 

applicability of the forms of collaboration provided by Pfeffer & Salancik (2003) are validated, 

given that it was first introduced in 1978. The Resource Dependence Theory is complemented 

by the business motivations, described in Chapter 4.3. By clustering the motivations described 

by Graça and Camarinha-Matos (2017), we provide a comprehensible basis for potential 

partners to address the needs of actors in the ecosystem. By understanding their motivations, 

potential business partners can offer beneficial forms of collaboration and develop precise 

strategies for cooperation. These are important aspects in the complex ecosystem with unclear 
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roles of diverse actors to enhance their collaboration and increase the implementation of a 

V2G-integrated VPP to parking facilities. Existing literature does not provide specific 

motivations for such a complex ecosystem with diverse actors from different industries. 

Moreover, the theoretical framework provided by Graça and Camarinha-Matos (2017) was not 

fully applicable to new and complex ecosystem like a V2G-integrated VPP applied to parking 

facilities. Therefore, it was extended by insights from other authors, which is explained further 

in Chapter 4.3. This legitimates the relevance of our second research question: What are the 

motivations of the identified business entities to participate in the ecosystem of V2G-integrated 

VPP applied to parking facilities?  

5 RESEARCH METHODOLOGY 

In this chapter we describe and reason the choice of the research setting, the research design, 

data collection methods, sampling, and data analysis. It is followed by ethical considerations 

and research quality, including reflection on researchers’ biases when conducting that study. 

5.1 Research Design 
Collaborating with the company gives us the opportunity to investigate the concept of V2G-

integrated VPP ecosystem applied to parking facilities. The initial unstructured interviews with 

industry experts were followed by semi-structured interviews with individuals from business 

entities representing identified key partners in the studied ecosystem. Due to the subjective 

perspective of these business entities’ motivation in participating in such a VPP, we chose a 

qualitative research approach. It allowed us to investigate the concept in detail and in depth 

(Bell et al., 2019). Complemented by an inductive approach, we aimed to capture broad aspects 

of the business entities’ motivation and understanding of a V2G-integrated VPP applied to 

parking facilities. By collecting primary data and looking for patterns, categories, and 

similarities, we were able to formulate clustered motivations for each business entity (Bell et 

al., 2019). To receive comparable data, we chose a cross-sectional design, interviewing eight 

subjects at a single point within the time of four weeks.  

5.2 Data Collection 
The nature of exploring a specific concept, access to Volvo Car’s network and the highly 

subjective research questions are the reasons for us to choose in-depth interviews as a data 

collection method. In-depth interviews allowed us to collect primary data, capture the 

respondents’ own perspective, let them elaborate on their answers, and iteratively follow up on 
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any ambiguities (Bell et al., 2019). Also, we aimed to conduct interviews in person and, while 

both being in the same room as the interviewees, capture body language and facial expressions 

to contextualize spoken words. Due to time restrictions and geographical distance this was not 

always possible. For online interviews we used Microsoft Teams, always with the video turned 

on so that we could capture facial expressions and body language. Regardless of whether the 

interview being in person or online, the audio was recorded after given consent from the 

participant. Due to the limited time for conducting this study, semi-structured interviews 

provided a trade-off between exploratory research and a clear focus on the research question. 

Additionally, semi-structured interviews enabled us to spontaneously ask additional, clarifying 

questions, while not losing focus (Bell et al., 2019). Simultaneously, it allowed the interviewee 

to depart from pre-set topics, add aspects we do not ask for and with that provide unexpected 

insights (Bell et al., 2019).  

To stay focused and receive comparable data, we used an interview guide consisting of nine 

questions excluding spontaneously asked questions and was estimated to take around one hour. 

It starts with a brief introduction of the interviewers regarding their background, thesis topic 

and scope of the interview including estimated time and number of questions. This is followed 

by a brief introduction from the interviewee regarding educational, professional background 

and current position in the company. The first section of the guide aims to collect insights into 

upcoming trends and challenges that the participants see in their industry and company. This 

is followed by a quick introduction of the concept of a V2G-integrated VPP applied to parking 

facilities as described in Chapter 2.2. Next, we focus on the interviewee’s perspective regarding 

a V2G-integrated VPP. Our interest is around existing projects and plans for entering the VPPs 

market, how does the company picture their role and potential partners in this concept. Moving 

to these partners, the interview guide contains questions about the company’s motivation to 

collaborate with them and in what legal form they would assume this partnership to be 

established. The last part of the interview guide entails the focus on how independence can be 

assured in an ecosystem and what long-term benefits they expect from participating in the 

concept of a V2G-integrated VPP. Lastly, the interviewee gets the opportunity to share 

additional thoughts, ideas, and opinions regarding the topic. During the period of interviews, 

we constantly improved the clarity of the question by reformulating and specifying the phrases 

based on the interviewees’ feedback and follow-up questions. Nevertheless, the structure and 

main topics of the questions were kept throughout the improvements. 
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5.3 Sampling Techniques and Participants Selection 
By connecting to the company’s network, we were able to conduct purposive and convenient 

sampling, a method that allows us to focus on relevant data from knowledgeable participants 

that are conveniently to access (Bell et al., 2019) The premature development of a V2G-

integrated VPP ecosystem in parking facilities limited our sampling to companies that are 

aware of VPPs and are involved or somehow connected to the tentative concept. A purposive 

and convenient approach reduced the time spent on the explanation of a VPP ecosystem during 

the interview, which could then be used for a more detailed inquiry. Moreover, it increased the 

likelihood that these companies already thought about their roles, position, and relationships 

within the V2G-integrated VPP ecosystem in parking facilities. The contact details of the 

individuals within the interviewed organization were partly provided by Volvo Cars 

Corporation. The others were identified through the network of interviewees. The participants 

were contacted by e-mail including the individuals’ names who shared their contact with us to 

increase the likelihood of the interviewee’s acceptance. We preferably contacted individuals 

employed at investigated business entities that were already involved in a VPP project. By 

doing that we aimed to interview the most knowledgeable person about VPPs in the company 

to save time on explanation of the concept. Due to the nature of an ecosystem, many actors 

from diverse industries are involved. As stated in Chapter 2.3, a V2G-integrated VPP 

ecosystem in parking facilities includes energy providers, CPOs, parking facility owners, local 

facility owners and aggregators. Interviews with local facilities were decided to be excluded 

because of the early stage of development of the idea and lack of concrete offering for them, 

as potential customers. The sampling followed the same categorization. To receive valid, 

generalizable insights, we aimed to interview at least two relevant representatives from distinct 

companies within each business entity group, leading to two interviews with different energy 

providers, CPOs, aggregators, and parking facility owners. This sums up to eight interviews, 

which is sufficient to capture valuable data because of the focus on in-depth and in-detail 

interviews. Energy providers and parking facility owners that were interviewed are 

municipality-owned companies, therefore the nature of their business differs from privately 

owned companies. All the inquired companies are operating in Sweden, specifically 

Gothenburg, although some of them are headquartered in other parts of the European Union. 

Participants are presented below in Table 3, providing information about their current role, 

background, duration, and interview location.  
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Table 3 Participants of the interviews. 

Business Entity Interviewee Current Role Background Duration Location 

Energy Provider 

Energy 

Provider A  

Business Area 

Manager 

Behavioral Science 92 min Teams 

Energy 

Provider B 

Business 

Developer 

Engineering 

Physics 

68 min Teams 

CPO 

CPO A Program 

Manager 

Mechatronics 55 min Teams 

CPO B Product 

Manager 

Mechanical 

Engineer 

53 min Teams 

Parking facility 

Parking 

Facility A 

Project 

Manager in 

Technical 

Department 

Mechatronics, 

Production 

Engineer 

51 min In person 

Parking 

Facility B 

Technical 

Manager 

Natural sciences 62 min Teams 

Aggregator 

Aggregator A CEO Construction,  

Project 

management 

57 min Teams 

Aggregator B Assistant 

Professor 

Electricity 56 min Teams 

5.4 Data Analysis Procedures 
The voice recording from the interviews were transcribed with the Microsoft Word 

transcription tool due to its accessibility. Technical inaccuracies like assigning wrong name 

tags to the actual speaker in the document, were eliminated manually comparing it to the actual 

recording. To fully comprehend the context of the replies, the transcript was not summarized. 

As the participants share their subjective opinions and perceptions, contextualizing the replies 

is important. To analyze the data obtained from the interviews, we chose a thematic analysis 

approach that allowed us to find patterns in the qualitative data and categorize them into major 

themes which are easier to compare among the interviewees and consequently to answer the 

research questions (Bell et al., 2019). To achieve that, we used the method of emerging codes, 

which identifies codes based on the data (Bell et al., 2019). We identified six main themes: 

Context, Roles, Social motivations, Economic motivations, Strategic motivations, and 

Relationships. Themes and codes are presented below in Table 4. 
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Table 4 Themes and codes identified for the thematic analysis 

Theme Code Example 

Context Trends in the 

industry 

“For environmental reasons, we are looking into building 

parking lots in the outer space of the city and not in the 

centrum.” 

Challenges in the 

industry 

“We have kind of an old grid; we built it 30 years ago. Now, 

we're seeing a steep increase in the need of electricity which 

is a huge challenge for the grid but also for the production.” 

Roles Role of the energy 

provider 

“They must be an integrated part of power usage, not only the 

provider of the service point.” 
Role of the CPO “The CPOs are suppliers and make the function available to 

use vehicle to grid.” 

Role of the parking 

facility owner 

“Our role is of course mainly to have a physical structure and 

physical area for the energy storage, like electromobility 

houses.” 

Role of the local 

facility owner 

“They buy high voltage current, but if they could have local 

production, use the batteries within their own local 

infrastructure.” 

Role of the 

aggregator 

“They do the trading part which is the most important in the 

virtual power plant, because this is how you connect the 

different resources to the market and to the network.” 

Social 

motivations 

Social causes “It's the environmental part of it, but also making sure that 

there won't be that day when they need to cut off areas because 

there isn't enough power in the grid.” 

Regulations Not identified 

Economic 

motivations 

Costs “If we put in a lot of work and it gives us a 1-2% margin, it's 

not enough.” 

Innovation 

capacity 

“Energy providers that are front runners in the markets will be 

successful in the future.” 
Strategic 

motivations 

Risks Not identified 

Dependence 
“The goal is not to be a well-known CPO but to just to have 

more control over our own charging stations.” 

Market position 

“Because we have all this digital trading knowledge, and they 

are just surprised that we have also this part and then we can 

speed up to the market.” 
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Flexibility 
“Facilities don't have as much parking experience with 

charging.” 

Specialization 

“That makes life easier for the energy provider and for this 

integration, that we don't see all these traditional boundaries 

between different users or providers but everything 

seamlessly working.” 

Relationships Form of 

collaboration 

“We don't need joint ventures because the ones that provide 

the equipment for charging are experts in that and we don't 

have to be part of it. We can have agreements.” 

Power dynamics “I don't think that they will take over our logic because our 

technology, providing a backend for just charge stations, that's 

so complex that it would simply be way too expensive for 

them to just build it for themselves” 

After familiarizing ourselves with the transcripts, we labelled replies from participants and 

grouped them into patterns. These were used to describe roles of business entities and map the 

codes to the potential reasons and motivations for participating in an ecosystem provided by 

Graça & Camarinha-Matos (2017), further categorized into social, economic, and strategic. 

5.5 Ethical Considerations 
All individuals who are involved in the research were treated with respect and trust, regardless 

of age, sex, race, religion, political beliefs and lifestyle or any other significant difference 

between them and the researchers (British Educational Research Association, 2018). 

Consequently, all participants were treated equally and received close consideration for every 

point they make during the interview. Due to the common language among the interviewers 

and the interviewees, the interviews were conducted in English, neither the researchers’ nor the 

participants first language. Participants were encouraged to use English in the level they feel 

the most comfortable with, which is especially important in multilingual research contexts 

(Mirza et al., 2023). The data collection process was focused on gathering information rather 

than expressing researchers’ own opinions and ideas. 

All interviewees were free to choose to participate in the study without any pressure from the 

researchers’ side. All participants could refuse to be a part of the interview, without needing to 

provide a reason for leaving the study. There were no negative consequences or repercussions 

to their refusal to participate. What is more, participants were informed about the main aim and 

objective of the study, the ethics and research setting (British Educational Research Association, 
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2018). Especially, our collaboration with Volvo Cars Corporation was stressed to avoid a 

misunderstanding regarding the benefits of the study for the collaborating company. 

Confidentiality was guaranteed by removing all personally identifying information from the 

report. The participants' right to privacy was respected by storing the transcripts securely 

throughout the study.  

5.6 Research Quality 
This study aimed to maintain a high research quality throughout the entire process. Following 

Bell et al.’s (2019) work on business research methods, we focused on the alternative quality 

criteria for qualitative research, including dependability, credibility, transferability, and 

confirmability.  

As two researchers conducted this study, findings and interpretation were under constant 

reflection. This inter-researcher consistency increases dependability and transparency of the 

situation and context of the study, which allows the reader to decide if the conclusions drawn 

in the thesis are reasonable and comprehensible (Bell et al., 2019). To further ensure 

dependability, we described analysis procedures, and the line of reasoning throughout the thesis. 

However, in this context dependability is limited due to the difficulty of replicating the study 

in other social setting (Bell et al., 2019). In this research, national differences in legislation, 

progression in EV adoption and development of grid infrastructure might lead to different 

results when replicating this study in other geographic regions. A low credibility in a study can 

stem from different individual perceptions and the subjective matter of qualitative interviews 

(Bell et al., 2019). A high degree of transferability, which entails mapping the conclusion of 

the study to other real-life settings positively impacts the generalization of the study but is 

usually weak in qualitative analysis due to the uncountable variables of a social setting (Bell et 

al., 2019). Even though it reduces the degree of generalization, it provides a high degree of 

ecological validity due to the focus on the subjective perspectives. To make the reader aware 

of the applicability of the study a “thick description” (Bell et al., 2019, p. 365) of the 

investigated concept is needed. The circumstances of the study and the studied concept are 

described in Chapter 1 and Chapter 2 to ensure transferability.  

Lastly, confirmability and objectivity need to be maintained throughout the thesis. Bell et al. 

(2019) clarify that complete objectivity is impossible to achieve in business research. The 

collaboration with Volvo Cars Corporation compromised the high degree of objectivity since 

the company intends to collaborate on this thesis. Moreover, having access to the Volvo Cars 
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Corporation network entails the risk of participants being aligned with values, strategies, and 

intentions of Volvo Cars Corporation. What is more, their background and interest in VPPs 

may lead to biased statements. These biases might surface in the participants’ interviews and 

decrease the objectivity of this study. To mitigate that, researchers and company’s employees 

followed a few principles when interacting: the interviews were conducted independently, the 

transcripts were not shared with the supervisors before the submission of the thesis, and 

researchers were excluded from information regarding VPP research projects within the 

company. Moreover, supervisors at the company adopted a hands-off approach, providing 

guidance only upon request, and not directly influencing the study, giving us autonomy. To 

ensure additional objectivity, the thesis was regularly reviewed by peer groups and presented 

to researchers, docents, and professors at the University of Gothenburg. Even though the 

support from Volvo Cars Corporation affects objectivity, it was crucial to conduct this study. 

The resources and access to a knowledgeable network were especially needed for exploring an 

innovative and unknown ecosystem like a V2G-integrated VPP applied to parking facilities. 

Nevertheless, researchers acted in all conscience to their own biases and potential biases 

stemming from the collaboration with Volvo Cars Corporation to maintain a high degree of 

objectivity and respectively confirmability throughout this study. 

6 RESEARCH RESULTS 

This chapter presents the results from the interviews. The first section describes the challenges 

in the energy sector. It is followed by perception of key business entities on their roles in the 

V2G-integrated VPP applied to parking facilities. The next parts describe their motivations, 

and forms of collaboration in the ecosystem. 

6.1 Challenges in the Energy Sector  
All the interviewees mention the need for industry solutions to reduce CO2 emissions as an 

overarching challenge in the coming years. Energy Provider A adds that the uncertainty and 

consequences of the war in Europe will affect their business in the next four to six years, 

advocating for a more resilient grid. CPO A and Energy Provider B point out the old grid 

infrastructure in Sweden that calls for investments and maintenance to make it more efficient 

and resilient. Contrary to this view, Aggregator A believes that local energy networks will 

alleviate strain on existing grid infrastructure and mitigate the need of high investments, by 

explaining that:  
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“If we had a more robust system with more micro and local producers, we would not have to 

make those kinds of investments.” – Aggregator A 

It aligns with the view of Energy Provider A that states that the future production of energy is 

expected to be decentralized. CPO A points out that the power within the grid will be an issue 

and not the energy production itself. On the contrary, Energy Provider B says that the rising 

electrification of the society and industry increases the demand for energy which provides a 

challenge for the energy production but also energy transportation. Similarly, CPO B, Energy 

Provider B and Aggregator A stress that it is going to become a challenge to provide power 

reliably, due to three reasons. CPO B and CPO A state that (1) the transition to renewable 

energies and its weather-dependent nature leads to an uncontrollable energy production and 

variations of the frequencies in the grid. (2) Balancing these frequencies will be challenging, 

as Energy Provider B and Aggregator A point out. CPO A mentions that (3) a long lead time 

to transfer power to the place where it is needed, is an obstacle on the way to reliable power 

provision. Therefore, Energy Provide B calls for a smarter grid that can exchange information 

in a fast and reliable manner to balance the variations in the frequency. Parking Facility A aims 

to balance the load with big battery packs connected to the parking lot to be able to provide 

power to the grid when needed. 

To implement a V2G-integrated VPP to parking facilities the interviewees identify six major 

challenges. Parking Facility B, Aggregator A, and Energy Provider A are calling for (1) 

standards and legislative reforms that facilitate the adoption of such a VPP. Energy Provider B 

stresses that (2) financial aspects are challenging regarding, e.g., the distribution of the share 

of income among the actors and the reimbursement for the EV owner. Parking Facility B 

stresses that the (3) profitability and development of a VPP depends on the electricity prices. 

CPO B states that there is (4) more testing needed since V2G is not applied on a large scale yet. 

CPO B mentions that an accurate (5) predictability of the charging behavior of EV users when 

using a V2G-integrated VPP applied to parking facilities will be challenging. Aggregator B 

points out that the (6) number and variety of actors in this ecosystem is a challenge regarding 

coordination, communication, and management among them. As an example, Aggregator B 

mentions a lack of communication between the innovation leaders and the EV users despite 

them being crucial for the success of a V2G-integrated VPP applied to parking facilities. 

Aggregator B outlined more detailed that: 
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“A very little percentage of EV owners are willing to participate in vehicle to grid for example. 

They do not understand really what it means for the state of the health of their battery packs.” 

– Aggregator B  

Parking Facility B and Aggregator A call for sufficient, smart, and convenient charging 

opportunities for EV users in a V2G-integrated VPP applied to parking facilities.  

6.2 Key Business Entities and Their Roles in the Ecosystem 

6.2.1 Role of the energy provider 

Energy Provider A states that the energy provider does not know what position they should 

take in the VPP ecosystem. Aggregator B expands on that and says that none of the actors can 

clearly define their roles in such a VPP due to its novelty. Parking Facility A stresses that the 

traditional tasks of energy providers will come into play in a V2G-integrated VPP applied to 

parking facilities, including providing and maintaining grid infrastructure, providing grid 

capacity, and supplying power for its customers. CPO A adds that ideally this power needs to 

be generated from renewable energy resources that are not dependent on fossil fuels.  

Parking Facility B, Energy Provider A, Energy Provider B, and CPO B point out that through 

their access to the energy market, energy providers are the only responsible for trading the 

energy and balancing the frequency in the grid. Aggregator A and CPO B expand the initial 

tasks of the energy provider to being more than just a service provider but also a CPO within 

the V2G-integrated VPP applied to parking facility. CPO B emphasizes that the control over 

charging stations increases the flexibility of energy providers by shifting energy which helps 

the energy providers to monetize their traditional task of balancing the grid and trading energy. 

Energy Provider A adds that the energy provider can additionally provide prognosis for the 

local electric needs based on customer data and offer a digital platform that connects energy 

resources. When combining all these tasks, Energy Provider B and Energy Provider A stress 

that the energy provider could be the owner of a V2G-integrated VPP applied to parking 

facilities. On the contrary, Energy Provider A points out that although energy providers have a 

knowledge advantage, regulations regarding a decentralized energy production introduced by 

the EU will allow any company to take their role in the future. Parking Facility B agrees and 

mentions that any other type of company can be an energy provider if they produce energy and 

can access industry knowledge. Energy Provider A stresses that:  
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“When the rules are put in place, maybe in the beginning of 2025, then we will see a lot of new 

energy companies. [...] There is no difference between us and a new kind of energy company 

in two years.” – Energy Provider A 

In Parking Facility B’s opinion, the new entrants will be big-sized companies, as for small-

sized companies the effort of starting energy production is too laborious. Energy Provider B 

differentiates between retailer, the company that trades energy on the energy market and the 

grid company managing the power limitations in the local net. Energy Provider B points out 

that the grid company cannot own the VPP. 

6.2.2 Role of the CPO 

Parking Facility A and Energy Provider A highlight that CPOs should primarily act as suppliers 

and focus on installation and maintenance of the EV chargers. It aligns with CPO A’s 

perspective, who states that CPOs provide services both at the facility level and in connecting 

charging infrastructure to the grid. 

According to Aggregator B, CPOs have a crucial role when it comes to smart charging and 

implementing smart charging strategies. On the contrary, Parking Facility A states that 

compared to energy companies and parking facility owners, CPOs are not as deeply involved 

in the operational aspects of charging infrastructure. Energy Provider A explains that the role 

of CPOs depends on the services that they offer. Providing maintenance and installation adds 

value to the ecosystem, whereas connecting data and building digital systems is something that 

the energy provider could do as well, and that the CPOs may be taken over by other companies, 

according to Energy Provider A.  

CPO B outlines that many CPOs also happen to be energy providers and use the flexibility of 

charge stations to lower the price of energy, consequently also taking the role of aggregator in 

some of the cases. On the other hand, Parking Facility B states that they are considering creating 

their own platform merging the role of a CPO with the role of the parking facility. CPO B 

stresses that most companies that are just CPOs apply smart charging to handle the overloads 

in the grid. However, CPOs that are also energy providers are more interested in aggregating 

power from smaller assets and optimizing energy consumption. CPO B emphasizes that this 

mindset is the way of significantly reducing costs of CPOs. CPO B further explains the benefits 

of CPOs merging with energy providers by stating: 
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“If you are just a CPO, then you are probably also relying on aggregators who can create a 

virtual power plant for you and who can trade on your behalf. […] you don't have the scaling 

advantage that maybe some energy providers have.” –  CPO B 

Another aspect, brought up by Aggregator A, is that the CPOs are seen on the “frontline 

developing technology, which is going extremely fast.” However, Aggregator A stresses that 

CPOs should work towards simplicity and standardization, so it can easily work for everyone. 

Aggregator A and Parking Facility B agree that more companies need to work with CPOs, so 

the process of charging becomes easier, and the system works regardless of the brand of the 

charging point. Parking Facility B points out that: 

“Now they start talking to each other and are opening for the possibility that at least the 

hardware can be controlled by one organization. I think that could happen quite soon because 

this is the thing that people complain about the most. All the CPOs that provide the equipment 

and software for charging need to be interested in creating a standard worldwide.” – Parking 

Facility B 

Aggregator A calls for collaboration among CPOs, by emphasizing that everyone needs to 

come together, discuss, and try to understand how to cooperate to build a robust system that 

not only the early adopters can use. Aggregator B stresses that aggregators and CPOs need to 

work tightly together. Finally, CPO B outlines that currently there are many small CPOs but 

the whole market is going to consolidate and will end up with few big players. Energy Provider 

A agrees and states that the role of the CPO does not need to be taken by a traditional CPO. 

Energy Provider A further explains that the software the CPOs provide can be provided by the 

energy provider and that the payment process can be provided by traditional companies focused 

on micro transactions like VISA or Mastercard. Therefore, an actor operating purely as a CPO 

may not be needed in a V2G-integrated VPP applied to parking facilities. 

6.2.3 Role of the parking facility 

All interviewees mention the primary role of parking facility owners providing parking lots. 

Parking Facility B further explains that their work varies from managing parking to ensuring 

charging the infrastructure and payment systems in place, either by developing it in-house or 

ordering from a supplier. CPO A outlines that parking facility owners are responsible for 

providing infrastructure and trustful services, but also highlights the complexity of the 

ownership over the parking lots. 
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Parking Facility A explains their close collaboration with energy companies, and current 

investments in battery storage and solar panels. Parking Facility A stresses that their role is 

also to help the energy companies to balance the power. By storing the energy generated by 

renewable energy sources, it can be transported to different areas of the city and not just car 

chargers. Parking Facility B outlines their knowledge of energy needs and current deals with 

energy companies, where parking facilities sell the energy that they promise not to use or spare 

it and trade on the energy market. Aggregator A, who is also the parking facility owner, stresses 

the plans for parking facilities to partially take over the energy provider role, by stating: 

“Our role is of course mainly to have a physical structure and area for the energy storage, like 

electromobility houses. Hopefully, we also will be a producer of locally produced energy.” – 

Aggregator A 

Parking Facility A outlines that the parking lots are rented out as service and the revenue is 

divided with the local company. Parking facilities typically buy the software or use the one 

provided by energy providers, to facilitate charging and transactions. Energy Provider B 

stresses that parking facilities can play a significant role in running and establishing simple 

business models for the concept of VPPs. Earning money from the flexibility market can be a 

potential business model, according to the Energy Provider A. CPO B further describes that: 

“The parking owner, if it is the owner of the charge stations, has all the flexibility that can be 

used to trade given to aggregator or energy company. I think they have a pretty good point for 

negotiating, can be rewarded for offering its flexibility and lower the costs.” – CPO B 

Aggregator A states that the parking facility owners' role will be more than just owning 

buildings and facilities. They have to ensure a reliable system even in 50 years, when 

technology changes. Aggregator A stresses that parking facilities must plan towards more 

future-oriented and robust infrastructure.  

6.2.4 Role of the local facility 

Both Parking Facility B and CPO A state that it needs to be the owner of the local facility that 

makes the investments and is responsible for providing parking space and the infrastructure. 

Energy Provider B adds that the owner of the facility can either invest on their own or do it in 

collaboration with some specialist company, for example an aggregator that has developed a 

platform already. This aligns with the view of Aggregator A, who states that traditional risk-

averse businesses may be resistant to participation in this innovative ecosystem, and 

collaborating with an aggregator can be a way to start before taking over the operations. 
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Aggregator A underscores the role of local facilities in driving behavioral change and 

promoting sustainable transportation practices, by extending their services to EV charging and 

V2G integration. Parking Facility B explains that local facility owners can rent the batteries 

instead of buying them, and states that: 

“They buy the high voltage current, but they could have local production, and use the batteries 

within their own local infrastructure. That would be a great business model, but the energy has 

to stay within the local environment and don’t go back to the grid.” – Parking Facility B 

 CPO A points out that local facilities should provide good, reliable products and introduce 

their own branded energy applications. CPO A suggests creating white-labeled applications to 

provide users with usage insights, and in this way increase the attractiveness of local facilities 

and attract more customers. 

6.2.5 Role of the aggregator 

Parking Facility A, Parking Facility B, and Energy Provider A see the aggregator as responsible 

for balancing the power within the V2G-integrated VPP applied to parking facilities. CPO A, 

Energy Provider A, and Aggregator B extend that perspective and state that the aggregator can 

trade the surplus of energy that it controls e.g., stored in the EVs, on the local energy market. 

Aggregators bid to provide power at certain times when it is needed. CPO A and Parking 

Facility B stress that the aggregator identifies surplus capacity based on data and redirects it to 

areas of need within seconds, enabling efficient resource allocation.  

Aggregator A, Aggregator B, Energy Provider B, and CPO A point out that the aggregator 

works as an umbrella organization within the ecosystem that takes the role of the intermediary 

between the different actors. Energy Provider B states that the aggregation platform is the key 

of the V2G-integrated VPP applied to parking facilities that connects all the resources. 

Aggregator B emphasizes that the aggregator needs to communicate properly with the EV users 

to provide incentives for them to use the charging stations and plug in their cars. Energy 

Provider B adds that they need to negotiate the contracts and regulations with the energy 

resource owners, such as facilities using solar panels to generate energy. Energy Provider B, 

Aggregator A, and Aggregator B point out that aggregators need to be in charge of multiple 

facilities and VPPs to be profitable.  

Regarding the type of company who takes the role of the aggregator in the V2G-integrated 

VPP applied to parking facilities, Parking Facility B is convinced that any actor in the 

ecosystem can do it. CPO B, Energy Provider A, and Energy Provider B advocate that energy 



42 
 

providers that take the role of the CPO at the same time are eligible to become an aggregator. 

Energy Provider B points out that the energy provider being an aggregator would enable an 

easy supply of external power to the V2G-integrated VPP applied to parking facilities when 

needed. Parking Owner A stresses that they themselves as parking owners are looking into 

becoming an aggregator by connecting battery storage, solar panels and the grid as well as 

balancing the load and the power consumption with other of their facilities.  

6.3 Business Motivations in Ecosystems 
Both Energy Provider A and Energy Provider B agree that there has to be an economic reason 

to consider an investment. Energy Provider A clarifies that they can earn money by resource 

trading and providing the infrastructure to connect different energy sources. Energy Provider 

A emphasizes that VPPs are the future of energy systems and that their driving force to be 

involved in this ecosystem is getting creative solutions that will help society and the climate. 

Energy Provider A states that their trading knowledge is an important asset and that they are in 

the position on the market to create value, by for example collaborating with companies on the 

Swedish energy market and making prognosis on energy consumption with the relevant data. 

CPO A adds that one of the motivations of energy providers is to reach more resilient systems 

and reduce their dependence on oil and fossil fuels. According to CPO B, energy providers 

want to generate as much electricity as possible, increase market share and customer base, and 

volume of production. From the perspective of CPO B, energy providers that are the front 

runners in the market will be the successful ones in the future.  

CPO A explains that CPOs work with parking owners and aggregators mainly for economic 

reasons. They want to be reimbursed for equipment and provided services. CPOs can 

significantly lower their costs with mutually beneficial deals with energy providers. CPO A 

states that they care about solid contracts with energy providers and attractive energy prices. 

CPO B adds that CPOs want to be a part of the value created for customers and they are 

interested in how to aggregate and optimize power consumption. 

Parking Facility A explains that by joining the ecosystem of a V2G-integrated VPP applied to 

parking facilities, they can improve collaboration with energy companies and help them 

manage energy consumption. According to Parking Facility A, they want to provide their 

parking experience to local facilities that may need support in this area. Parking Facility B adds 

that the environmental part is crucial, and they want to make sure that there will not be a day 

when the areas are cut out of energy because there is not enough power in the grid. The goal 
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of parking facilities is to be involved in energy usage optimization and contribute to the 

increased usage of renewable energy sources. Both Parking Facility A and Parking Facility B 

agree that it is not a revenue question for them, instead they want to contribute by offering the 

power that can be used in other areas of the city. Parking Facility B adds that joining the 

ecosystem has to be profitable in a long run, by stating: 

“For a parking provider, for now it’s too little gain for too much work, […] 1-2% margin is 

not enough. We can do other stuff and make more money. It's a cool technology and obviously 

it's interesting, but there needs to be an incentive to make it profitable.” – Parking Facility B 

Aggregator A articulates a broader vision, aiming for an integrated system with many energy 

providers that facilitates the transition to new energy systems. They want the VPP to be a smart, 

seamless, and efficient part of our daily lives. Aggregator A does not prioritize financial gains, 

instead they want a simple and convenient system that benefits the society by increasing 

resilience in the energy sector. Aggregator A emphasizes the power of collaboration and the 

sum of work being greater together, by saying that: 

“Energy providers see the benefits in effect peaks, we see benefits for environment and social 

aspect. A big benefit is hopefully that we have a good local production of energy that can be 

stored in this virtual power plant.” – Aggregator A 

It aligns with the view of Aggregator B that emphasizes the problem of power shortage in cities 

and potential social benefits from VPP. Aggregator B states that it is important to have an open 

discussion about business cases, tariffs, and other benefits to facilitate adoption of these 

strategies and collaboration between business entities. Another aspect that aggregators value, 

according to Aggregator B, is access to data and load profiles from local facilities, and 

information about the technical equipment. Joining the ecosystem and getting access to this 

type of data would help them trade energy resources more effectively. 

6.4 Forms of Collaborations and Power Distribution 
Energy Provider B suggests basic agreements from the start in a V2G-integrated VPP applied 

to parking facilities to ensure that everyone has equal power. Energy Provider A proposes two 

more detailed ways of collaboration. First, Energy Provider A exemplifies a collaboration with 

big companies like Volvo Cars Corporation or IKEA, in which these companies buy the 

generated energy from the energy provider. In this collaboration the energy provider will 

continue trading energy using their existing knowledge in that area. Another way of 
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collaboration could be white-labeled applications that connect energy resources in the VPP 

provided by the energy provider for big companies that are not in the energy management 

business yet. Energy Provider B points out that if energy providers just trade energy, they are 

completely replaceable. Energy Provider A agrees and emphasizes the power and knowledge 

that multinational companies entail compared to local energy providers. Energy Provider A 

states:  

“You have Volvo Cars, you have IKEA you have those big, big companies that become an 

energy company. Who are we then? Just running a mutually expensive local energy network 

with no income. For us it's just about survival.” – Energy Provider A 

Energy Provider A clarifies further that collaborations with multinational companies and 

agreeing on the value that energy providers bring to a V2G-integrated VPP applied to parking 

facilities could be a strategy to prevent their replacement.  

CPO A describes the current form of collaborations as bilateral contracts. CPO B states that it 

is common to receive a basic fee for the features they provide. CPO B stresses that the energy 

provider would rather take over the role of a CPO in a VPP than acquire existing CPOs but 

adds that joint ventures between energy providers and CPOs are common. On the contrary, 

CPO A points out that energy providers already acquire CPOs. CPO A and CPO B stress that 

some CPOs want to be acquired by energy providers to obtain a high purchase price, suggesting 

that CPOs are not interested in staying independent. Nevertheless, if a CPO wants to stay 

independent, CPO B suggests two strategies. First, CPO B suggests that complex technology 

ensures independence, by stating that: 

“Our technology, providing a backend for just charge stations, which is so complex, that it 

would simply be way too expensive for them to just build it for themselves.” – CPO B 

CPO B states further that building the services from scratch is not as efficient as collaborating 

with a company that provides this already. According to CPO B, the second strategy lies in the 

structure of the company. Being owned by a single and resourceful shareholder assures 

independence and prevents mergers or buyouts.  

Parking Facility A points out that their dominant role in the market for parking facilities in 

Gothenburg makes it difficult for private companies to enter this ecosystem. Parking Facility 

B adds that their biggest value is the customers. If they have many customers, they have power 

over other companies and prevent them from being dominated. Parking Facility A emphasizes 
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the strategy of legal ownership which makes it difficult for the partner to have control over 

their solutions. Also, Parking Facility A and Parking Facility B point out that there are many 

rules and legislation that prevent domination by others, so business agreements are sufficient. 

Parking Facility A stresses that the nature of their parking entities being municipality-owned 

prevents them from being taken over by private companies. Parking Facility B adds that they 

do not think that creating a joint venture is necessary since the suppliers are experts in their 

field and provide their work reliably. Parking Facility A stresses that there are no plans for 

merging. 

Aggregator A and Aggregator B emphasize that there will be many independent business 

entities in a VPP which calls for trustworthy communication among them to build a profitable 

system of V2G-integrated VPP applied to parking facilities. Aggregator A points out that with 

increased collaboration among the business entities, partnerships will emerge. Aggregator A 

explains more concretely that the aggregator should create a company with an energy provider, 

parking facility, or even local facility for the first five to ten years to establish a profitable 

business model for V2G-integrated VPP applied to parking facilities. Aggregator A points out 

that they are already merging with a parking company to mitigate their risk of joining a new 

ecosystem. Aggregator B and Aggregator A emphasize that having one big actor in such a VPP 

would mitigate the complexity which would be beneficial for its management. In detail 

Aggregator A states: 

“If the bigger actor could be in charge of more parts of this, I mean, it would really make 

things easier.” – Aggregator A 

Aggregator B agrees with the idea that small actors of the V2G-integrated VPP would be 

bought by big companies if it is for the sake of decreasing complexity. Aggregator A states that 

they are not afraid of any actor dominating the ecosystem since they have most of the power. 

Aggregator A contrasts this view with privately owned aggregators which are more risk-averse 

and therefore not likely to extend their role. Aggregator B adds that money decides about the 

power distribution in the ecosystem, so ensuring a fair distribution of the financial shares will 

prevent a power imbalance.  
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7 DISCUSSION 

This chapter synthetizes the research results in relation to informal interviews with industry 

experts, literature review and theoretical frameworks. We will interpret findings and provide 

our own reflection on different roles of business entities, their motivations, and forms of 

collaborations in the ecosystem. 

7.1 Challenges in the Energy Sector 
After analyzing the trends and challenges faced by participants of V2G-integrated VPP applied 

to parking facilities, we can conclude that it aligns with the challenges described in the literature. 

The results indicate three main challenges and five sub-challenges in the energy sector. 

Additionally, for the actual implementation of a V2G-integrated VPP applied to parking 

facilities, two challenges arise. Based on the interviews, an overarching challenge is (1) finding 

industry solutions for the reduction of CO2 emissions. This aligns with Chalamala (2018), who 

emphasizes the need of technological solutions for reaching the long-term carbon goals. 

Findings show that another challenge is the (2) old grid infrastructure which calls for 

investments and maintenance to increase its efficiency. This issue was also brought up by 

Chalamala (2018) by stating that the aging electric power system is costly and causes outages. 

The results indicate that (3) establishing a resilient society is challenging for the energy sector, 

but at the same time it is crucial due to external threats like wars. The view of seeing energy 

companies as key actors in energy transition aligns with Bears (2021) who attributes the energy 

sector a leading role in reaching a resilient society. The results show that five sub-challenges 

are needed to overcome the main challenges. To achieve a resilient society, the results indicate 

the challenge of (I) providing power reliably, which is supported by Xu et al. (2023) who 

emphasizes the need for grid stability and security of supply. Another challenge is the (II) 

increasing energy demand that the International Energy Agency (2023) also stressed. The 

findings indicate that the provision of power reliably is difficult because of (III) the usage of 

renewable energy sources and its uncontrollable energy generation. This aligns with Ritchie et 

al. (2020) who identify that the availability of renewable energy sources will transform the way 

of producing energy. Based on the findings, another challenge to provide power reliably is (IV) 

the long lead time to transfer power to the desired place. This was also mentioned by Kouchae 

et al. (2020) who called for fast demand response to maintain a stable grid. Based on the 

findings, the energy sector will struggle with (V) balancing the frequency due to the increased 
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energy consumption and decentralized production. Kouchae et al. (2020) identify a similar 

challenge in being able to store excessive energy and release it when needed.  

The findings show that the participants of the V2G-integrated VPP see a decentralized energy 

production, including battery storage, as a suitable way to handle the energy related challenges. 

Supported by Chalamala (2018) and Kouchae et al. (2020), it is suggested to use a hybrid 

architecture, a mix of different energy resources and entities to increase the resilience of the 

grid. The alignment of the findings from the interviews with the literature review might be 

caused by the participants’ advocacy for developing VPPs. The findings indicate that realizing 

decentralized energy systems requires regulated standards and norms, aligning with Charles 

River Associations and Hubject Consulting (2022) where the authors specifically call for 

regulations about the tariffs when selling the energy back to the grid. When implementing such 

a VPP, results show two challenges to make it work efficiently. The first challenge is (a) the 

management of the diverse actors within the ecosystem. This aligns with Pfeiffer & Salancik 

(2003) who describe strategies to manage the dynamics of such an ecosystem. The second 

challenge is (b) the EV user’s behavior and its necessity to ensure efficiency and profitability 

in the ecosystem. This finding aligns with Charles River Associations and Hubject Consulting 

(2022) who describes the EV user’s behavior as a crucial role for the success of a V2G-

integrated VPP. 

7.2 Analysis of Key Business Entities in the V2G-integrated VPP Ecosystem 

7.2.1 The role and business dynamics of the energy provider 

Regarding the role of the energy providers, informal interviews with industry experts support 

the view that the traditional tasks include providing and maintaining grid infrastructure, 

ensuring grid capacity, and supplying power. The energy companies emphasize the use of 

renewable energy sources and see this transition as the main driver towards a sustainable and 

resilient society. In line with this view, energy providers are responsible for energy trading and 

balancing the grid frequency, and due to having this knowledge, they could potentially take the 

role of the aggregator of VPPs. In the context of V2G-integrated VPP applied to parking 

facilities, the results indicate that energy companies are needed for trading the energy surplus, 

balancing the energy demand and supply electricity. This aligns with the view presented by 

Charles River Associates, Hubject consulting (2022), stating that energy suppliers will be a 

primary touch point for customers as they provide energy for charging and renumerate 

customer for energy discharged back to the grid. However, contrary to this view, EU 
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legislations that allow new entrants into energy trading will lead to decentralized energy market. 

As the results suggest, in the long-term perspective the energy provider role will be divided 

into two roles: energy provider and grid owner. In this case, the energy company itself would 

only be needed as the grid owner that invests and maintains the grid infrastructure connected 

to the VPP. The traditional role of the energy provider might be taken over by new entrants in 

the energy industry.  

The interviewed energy providers named strategic, economic, and social motivations for 

participating in a V2G-integrated VPP applied to parking facilities. However, it is important to 

emphasize that these findings come from municipality-owned energy providers and may not 

be fully applicable to private companies. To start with, one of the business motivations for 

taking the role of the energy provider is trading generated energy. This cannot be mapped to a 

specific action from Graça & Camarinha-Matos framework but can be categorized to an 

“economic motivation” since its goal is to generate revenue. Another business motivation is 

providing a digital platform to facilitate connection and management of resources. This can be 

mapped to the action of “developing a wider range of products,” which is a “flexibility” 

variable. Additionally, it is a part of “introducing complementary products and services,” 

influencing the “market position.” “Flexibility” and “market position” variables are part of 

“strategic motivations.” Moreover, it can be mapped to the action of “accessing new markets” 

since a new product allows the energy provider to enter new markets and extend its customer 

base. This is a part of the “costs” variable, categorized as “economic motivation.” Other 

business motivations of energy providers are creating solutions for the energy sector that 

increases the resilience of society and mitigates CO2 emissions by reducing the usage of fossil 

fuels. These motivations match the action of “responding to climate change,” influencing the 

variable of “social causes,” which is a part of “social motivation.” This can be achieved by a 

collaboration with other participants in the ecosystem, matching the action “accessing external 

knowledge,” a variable of “innovation capacity” which is an “economic motivation.” Another 

reason to join the ecosystem is to be able to make precise prognosis on energy consumption. 

This matches the action of “accessing information,” influencing the variable of “risks”, 

categorized as “strategic motivation.” Additionally, it matches the action of “focusing on 

critical activities and core skills” since it is an improvement of the operations of energy 

providers’ traditional activities. It influences the variable of “specialization,” which is a part of 

“strategic motivation.” The business motivation of generating as much electricity as possible, 

is another action of “focusing on critical activities and core skills” since it optimizes their 
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traditional activities. It is a variable of “specialization” and consequently, a “strategic 

motivation.” Lastly, the motivation to increase the market share comes with the increase of the 

customer base and is a way to influence the “market position,” categorized as a “strategic 

motivation.” Moreover, it matches the action of “accessing new markets,” which is a part of 

“costs” variable, categorized as “economic motivation.”  

Based on the interviews, energy providers need to balance the need for strategic alliances while 

ensuring not becoming replaceable intermediaries. Results indicate that energy providers are 

interested in partnerships with multinational companies to leverage their expertise and market 

share, which aligns with the emphasis of the Resource Dependence Theory (RDT) on the 

diversification of resources. By partnering with these large corporations, energy providers can 

access broader range of resources and capabilities, and consequently, to negotiate a stronger 

position within the ecosystem and ensure survival. This strategy exemplifies the RDT principle 

of reducing dependency on a single key partner by leveraging alternative sources of supply and 

capabilities (Pfeffer & Salancik, 2003).  

7.2.2 The role and business dynamics of the CPO 

CPOs are primarily responsible for the installation and maintenance of EV chargers, holding a 

significant role in enabling smart charging and V2G in charging stations (Charles River 

Associates, Hubject consulting, 2022). In the context of a V2G-integrated VPP, analysis 

supports the view that CPOs develop advanced technology to enable such a VPP on a bigger 

scale. However, it was also mentioned that, typically, CPOs are not as involved in the 

ecosystem as for example energy providers or parking facilities owners. Moreover, the current 

ecosystem with multiple diverse actors makes the environment difficult and complex. Analysis 

of interviews shows that users complain about the multitude of mobile applications that they 

need to download to charge their car, often at different prices. The lack of regulations and 

legislative standards between charging stations slows down the adoption of EVs and potential 

of bidirectional charging. This aligns with van Heuveln et al. (2021) and Campos et al. (2020) 

who state that a lack of standards, protocols and regulations about the tariffs when selling 

energy back to the grid may influence the financial profitability of the concept. The results 

indicate that CPOs should understand that their role exceeds providing the charging stations. 

They become key players in driving standardization and usability within the EV charging 

ecosystem. These findings might suggest that in the short-term perspective the role of the CPO 

will be filled by companies that solely focus on operating the charge points. However, in the 

long-term perspective the role of an CPO may be filled by other business entities participating 
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in the ecosystem due to their non-significant contribution to the VPP. According to the 

interviewees, CPOs are already seen merging with energy providers which exemplifies a trend 

towards a vertical integration in the ecosystem. The analysis suggests that, as this concept 

evolves, distinct roles of CPOs may disappear and potentially be taken over by energy 

providers. In this context, energy providers are understood as an institution providing energy 

and not necessarily as energy companies. As results show, what currently prevents this 

transition is the unconsolidated market of CPOs which entails risks of vast investments. Once 

standardization is widely applied, the market will consolidate, and multinational companies are 

expected to enter the market, for example by acquisition.  

The CPOs named economic and strategic motivations for participating in a V2G-integrated 

VPP applied to parking facilities. Companies taking the role of the CPO want to be reimbursed 

for providing their services and equipment, which is a clear “economic motivation.” In addition, 

they are motivated by negotiating beneficial deals and solid contracts with energy providers 

that would lower their costs, which is linked to the “costs” variable, a part of “economic 

motivations”. Additionally, solid deals provide a closer collaboration with the energy provider 

which matches the action of “solidarization among the partners,” which is a “risk” variable 

categorized as “strategic motivation”. Another motivation is the value creation for customers. 

CPOs want to be part of the value chain to establish their position in the market, influencing 

the “market position” variable, categorized as a “strategic motivation”. Lastly, the CPOs are 

motivated to participate in the V2G-integrated VPP applied to parking facilities to get access 

to their partner’s data and understand how to aggregate and optimize the power consumption. 

This matches the action of “accessing external knowledge,” a variable of “innovation capacity” 

categorized as “economic motivation”. Moreover, it matches the action of “focusing on critical 

activities and core skills,” a variable of “specialization,” a part of “strategic motivations”.  

From the perspective of CPOs, establishing a position in the ecosystem requires a strong value 

proposition and a stable shareholder structure. Technical expertise makes it difficult and 

expensive for new actors to enter the market and compete with established organizations that 

can already benefit from their knowledge. Results suggest that CPOs want to maintain 

autonomy to prevent acquisitions. However, there has been contradicting views towards CPOs 

and their willingness to be acquired by more powerful actors. This strategy aligns with the 

Resource Dependence Theory (RDT) stating that negotiating and creating forms of 

collaboration such as strategic alliances can help organizations to maintain their independence 

and mitigate power imbalances (Pfeffer & Salancik, 2003). In fact, mergers and joint ventures 
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already exist between energy companies and CPOs, leading to reduced transaction costs and 

an increased collaborative value proposition. CPOs need to be aware that joint ventures provide 

the least autonomy and reduce the probability of increasing the organization's performance than 

other types of strategic alliances (Drees & Heugens, 2013).  

7.2.3 The role and business dynamics of the parking facility  

When it comes to parking facility owners, informal interviews outline their main tasks as 

providing parking lots, charging infrastructure, and managing the parking spaces. The analysis 

supports the view that they are also involved in the energy storage and trade and want to 

contribute to the resilience of the energy grid. Their ability to balance power and participate in 

energy markets highlights a shift from infrastructure providers to active energy market 

participants. However, it is important to emphasize that these findings come from municipality-

owned parking facilities and may not be fully applicable to private companies. Analysis 

suggests that parking companies that own parking spaces across a city or country could play a 

key role in a context of V2G-integrated VPP applied to parking facilities, by distributing 

surplus of power from decentralized energy sources. Additionally, their vast knowledge of 

managing payments from the traditional system, providing parking lots and physical 

infrastructure, makes them inevitable in such an ecosystem. However, study demonstrates the 

complex ownership relations of parking facilities are seen as a potential obstacle in realizing 

this advantage. Especially, sharing profit, establishing agreements, and implementing 

infrastructure may be difficult in the environment with multiple actors involved.  

The parking facilities named social, economic, and strategic motivations for participating in a 

V2G-integrated VPP applied to parking facilities. A business motivation for taking the role of 

parking facility is to support the local facilities and the energy companies by providing their 

parking expertise. The fact that they want to offer their core skills matches the action of 

“focusing on critical activities and core skills,” which is a “specialization” variable, categorized 

as “strategic motivation.” Another business motivation to participate in such a VPP is profit, 

which is an “economic motivation.” Parking facilities are also motivated by “social 

motivations,” including the contribution to the transition towards renewable energy sources 

and reducing power blackouts which matches the action of “responding to climate change”. 

For parking facilities, particularly those that are municipality-owned or have significant market 

dominance, the emphasis on legal ownership and customer base as protective measures 

highlights the importance of regulatory and market positioning. This aligns with the RDT’s 
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view that organizations can use legal frameworks and diversification of resources to ensure 

their independence and mitigate unbalanced power dynamics. Results show that they prefer to 

rely on solid business contracts and existing legislation to maintain autonomy, rather than 

engaging in joint ventures or mergers. This is one type of interorganizational arrangement 

defined as a “collaborative agreement between two or more firms, which contribute resources 

[…], while maintaining their individuality” (Drees & Heugens, 2013, p. 1678). 

7.2.4 The role and business dynamics of the local facility 

The results indicate that local facility owners are responsible for infrastructure investments and 

fostering sustainable practices. Their attractiveness and enhanced customer base can lead to an 

increased V2G usage and contribute to a profitable VPP. Therefore, they are seen as enabler 

for this integration. In line with the findings from informal interviews they are seen as the 

customers of a V2G-integrated VPP that can make use of the surplus of energy without being 

responsible for implementing the VPP in a parking facility. Analysis supports the view that a 

profitable business model for local facilities includes local production of energy and use of 

power within the local environment. This aligns with the trends towards decentralized energy 

systems, with two-way energy flows and renewable energy sources integration (Kouchae et al., 

2020). Based on the results, local facilities should leverage local production and storage of 

energy to improve their energy security and efficiency. Similarly, Bogdanova (2023) describes 

that maintaining grid stability and reliability is facilitated by the active use of energy storage. 

As mentioned by van Heuveln et al. (2021), a VPP ecosystem is highly dependent on EV 

adoption and customer behavior. Analysis demonstrates that local facilities can shape the 

success and profitability of the VPP and drive behavioral change by creating incentives for the 

EV owners to park and plug in their car when visiting the local facility. For example, they 

should consider white-labeled applications, to be an active player in energy management and 

raise the awareness of their customers regarding the energy consumption and potential gains 

of a V2G-integrated VPP.  

7.2.5 The role and business dynamics of the aggregator  

The role of the aggregator is to balance power within the VPP and trade the surplus of power 

(IRENA, 2019). It functions as intermediary between different actors by bringing together 

stakeholders, managing energy resource allocation, and enhancing system reliability. Moreover, 

collecting customer data increases the predictability of the energy demand which enables the 

participation in local flexibility markets, providing frequency services and trading energy more 

effectively. As stated by Campos et al. (2020), governments have to define rules and 
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regulations about the VPP ecosystem. In relation to that, informal interviews suggest that 

potential aggregators can use their power to shape regulations in their favor. The question of 

which type of business entity is most suitable for the role of an aggregator remains unanswered. 

However, the results suggest that the energy companies, especially after merging or taking over 

the role of CPOs, seem the most suitable for several reasons. Having broader tasks in one 

business entity reduces layers of complexity of the ecosystem and facilitates billing, 

cooperation, and coordination within the ecosystem. Also, by taking on the role of a CPO, the 

energy provider can access data about charging behavior, energy demand and supply, 

increasing the predictability of energy peaks leading to a more resilient and efficient energy 

usage. Their experience in the energy trading market, frequency and flexibility market provides 

them with a knowledge advantage over other business entities aiming for the aggregator role.  

The aggregator named economic, strategic, and social motivation for participating in a V2G-

integrated VPP applied to parking facilities. A business motivation for taking the aggregator 

role is getting access to data and information about the technical equipment which matches the 

action of “accessing external knowledge,” contributing to the variable of “innovation capacity” 

categorized as “economic motivation.” Another motivation of an aggregator to participate is 

offering a convenient and efficient VPP. This matches the action of “focusing on critical 

activities and core skills,” influencing the variable of “specialization,” categorized a “strategic 

motivation”. Lastly, the aggregator wants to benefit society by increasing the resilience of the 

energy sector, which is a variable of “social causes,” a part of “social motivations”. 

Aggregators emphasize the necessity of trustworthy communication and strategic partnerships 

to build a profitable V2G-integrated VPP applied to parking facilities. Analysis shows interest 

of aggregators in creating a joint company with an energy provider, local facility, or parking 

facility for the initial years before they would be able to run the VPP on their own. Aligning 

with the RDT, this type of strategic alliance provides organizations with access to additional 

resources while maintaining a level of autonomy (Drees & Heugens, 2013). Moreover, the 

study demonstrates that having a dominant actor could facilitate the management of the VPP, 

although the equal distribution of power is crucial to establish a power balanced ecosystem. 
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8 CONCLUSION 

This chapter concludes the key findings of the study. First, there is an answer to the research 

questions, followed by implications of contributions of the research. Finally, we describe the 

limitations of the study and suggestions for future research. 

8.1 Answers to Research Questions 
The analysis revealed themes that both confirm the previous literature review and provide a 

new perspective towards the energy sector, and business entities involved in the ecosystem. 

The aim of this study was to answer the following research questions: 

RQ1: Which types of business entities participate in the ecosystem of a V2G-integrated VPP 

applied to parking facilities and what are their tasks? 

RQ2: What are the motivations of the identified business entities to participate in the 
ecosystem of a V2G-integrated VPP applied to parking facilities? 

The first part of the study focused on the identification of business entities and their tasks in 

the complex ecosystem of a V2G-integrated VPP applied to parking facilities. The concluded 

ecosystem consists of (1) energy provider, (2) CPO, (3) parking facility, (4) local facility, and 

(5) aggregator. Their roles are expected to expand outside the traditional tasks and towards new 

business models. Currently energy providers ensure grid capacity, supply power, and trade 

energy. In a context of the new ecosystem, we expect the division of the traditional role to 

energy provider and grid owner. This provides the opportunity for new entrants to take over 

the new role of the energy provider when they are able to supply power, even though they are 

not traditionally operating in the energy sector. Energy providers expand their traditional role 

to operate as an aggregator and facilitating the resource management with digital platforms. 

CPOs are responsible for installing EV chargers and enabling V2G technology, not having a 

significant part in the ecosystem. They are expected to play a crucial role in improving the 

usability of the EV charging ecosystem, and potentially create strategic alliances with energy 

providers. The future role of CPOs will be heavily influenced by their ability to drive 

technological advancements and standardization. The role of the parking facility is to provide 

parking lots and manage parking spaces. They will, however, take an active role in the energy 

markets by being involved in balancing power distribution. Similarly, local facilities will 

transition from passive infrastructure providers to active participants in the energy market. In 

the context of VPP, local facilities will be responsible for investing in the infrastructure and 
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foster sustainable practices, by attracting customers and leveraging local energy production and 

storage. Lastly, the aggregator balances the power within VPP by trading the surplus of energy 

and is expected to act as an intermediary between business entities. Aggregators, particularly 

those emerging from energy providers, will play a crucial role in managing VPPs, using their 

expertise in energy trading and grid management to enhance predictability and system 

efficiency.  

The second research question aimed to identify the reasons for business entities to participate 

in the described ecosystem regarding three major business motivations: (1) social, (2) economic 

and (3) strategic. The concluded motivations for energy providers include increasing energy 

resilience and reducing CO2 emissions; obtaining revenue from energy trading and providing 

the infrastructure; developing new products, accessing new markets, and extending the 

knowledge, which are examples of social, economic, and strategic motivations. Motivations of 

the CPOs include reimbursement for services, lowering costs through beneficial deals; 

establishing market position, and accessing data, which are examples of economic and strategic 

motivations. Parking facilities are motivated by factors, including contributing to energy 

resilience, supporting renewable energy sources; obtaining profit from energy market 

participation; and expanding core skills, which are the examples of social, economic, and 

strategic motivations. Local facilities’ motivations include promoting sustainable energy, 

driving behavioral change; obtaining profit from local energy production and storage; attracting 

customers and improving their recognition, which are the examples of social, economic, and 

strategic motivations. Lastly, aggregators are motivated by increasing energy resilience and 

reliability; accessing data and technical knowledge; specializing in energy management and 

enhancing their role, which are the examples of social, economic, and strategic motivations. 

The study highlights the dynamic and evolving nature of the V2G-integrated VPP ecosystem, 

where traditional roles are expanding, and new business models are emerging. The 

participation of each entity is driven by a combination of social, economic, and strategic 

motivations, underscoring the multifaceted benefits of such collaborations. A successful 

implementation of V2G-integrated VPPs in parking facilities will require robust partnerships, 

standardization efforts, and a clear understanding of each entity's role and motivations. This 

collaborative approach promises to enhance grid resilience, support the transition to renewable 

energy sources, and create new economic opportunities within the energy market. 
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8.2 Implications and Contributions 

8.2.1 Theoretical Implications 

With this study, we provide a comprehensive view on the motivations behind participations in 

ecosystems. Our research extends the existing theory of business motivations provided by 

Graça and Camarinha-Matos (2017), by integrating actions and motivations from other 

literatures and empirical findings from interviews. Analysis of results revealed motivations that 

were not originally captured by Graça and Camarinha-Matos (2017), such as sharing 

transaction costs, accessing new, complementary markets, and introducing new products and 

services. Moreover, accessing external knowledge, accessing talents, and comparing best 

practices were not identified in the provided framework. These are crucial economic and 

strategic motivations that should not be overlooked. 

Managing diverse actors within the ecosystem aligns with Pfeiffer & Salancik (2003), who 

discuss strategies for navigating complex interorganizational dynamics. However, contrary to 

the traditional Resource Dependence Theory that emphasizes mergers and acquisitions, as 

means to reduce dependency, our findings highlight a strong preference for strategic alliances 

and partnerships. This underscores a different view from the assumption of RDT that tighter 

control over resources through structural integration and reduction of uncertainty is always 

beneficial. This aligns with the view of Donaldson (1995) who criticizes the RDT for assuming 

that reduction of uncertainty is the main objective of an organization. Our findings suggests 

that strategic alliances, which offer resource access while preserving independence, are 

desirable. Supporting Drees and Heugens (2013), our study confirms that economic 

performance alone does not fully explain interorganizational relationships. While Pfeiffer & 

Salancik (2003) state that the primary aim of these relationships is to reduce uncertainty and 

secure critical resources for economic benefits, our findings indicate that societal expectations 

and social legitimacy are also significant factors. Business entities want to engage in 

ecosystems not merely for economic gains but also to enhance their social standing, meet 

societal expectations, and improve customer relations. Moreover, our research identifies other 

mechanisms that organizations use to maintain independence while still benefiting from 

participating in an ecosystem, such as developing advanced technology and maintaining a 

single shareholder structure. This finding expands the understanding of how firms navigate 

resource dependencies and challenges the RDT that external resource acquisition leads to 

dependency, showing that firms can strategically manage their dependencies through internal 

and structural means. 
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The study further confirms and aligns with several findings from previous research and 

literature on the benefits and barriers of the technology. The trends and challenges in the energy 

sector identified in the study validate and enrich the literature review. The overarching 

challenge of reducing CO2 emissions and need for investments in aging grid infrastructure, 

aligns with Chalamala's (2018) emphasis on technological solutions for achieving long-term 

carbon goals. The emphasis on sustainability, need for regulatory compliance, and the rapid 

pace of technological change highlight the evolving nature of resource dependencies and the 

importance of adaptive strategies. These insights confirm the dynamic nature of resource 

dependencies and the necessity for continuous adaptation and strategic alignment. The 

preference for decentralized energy production, including battery storage, is supported by 

Chalamala (2018) and Kouchae et al. (2020), advocating for a hybrid energy architecture to 

enhance grid resilience. 

8.2.2 Practical Contributions 

Our findings provide practical contributions for business entities operating in the energy sector, 

particularly those involved in a V2G-integrated VPP applied to parking facilities. The study 

identifies three primary business motivations: social, economic, and strategic. These should be 

used as a foundational framework for negotiating forms of collaboration and strategic alliances. 

Understanding these motivations allows businesses to align their objectives and optimize the 

benefits in the ecosystem. Moreover, businesses should engage in partnerships that enhance 

their social responsibility and reputation. At the same time, organizations should leverage 

partnerships that offer cost-sharing opportunities, access to new markets, and enhanced 

innovation capabilities. 

Results show that the energy management ecosystems are still evolving, and legal structures 

are not yet defined. This presents an opportunity for powerful actors within the ecosystem to 

shape regulations and standards in their favor. Businesses should actively participate in policy 

discussions and lobbying efforts and develop adaptive strategies that can quickly respond to 

changes in the regulatory landscape. The findings indicate that investing in modernizing grid 

infrastructure and promoting decentralized energy systems are crucial for addressing energy-

related challenges. Businesses should invest in upgrading existing systems and incorporating 

technologies to handle the increased demand and integration of renewable energy sources. 

What is more, they should promote the development and implementation of decentralized 

energy systems, including battery storage and hybrid energy architectures. 
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8.3 Limitations of the Study and Suggestions for Future Research 
Preliminary study based on the informal interviews at the collaborative company might have 

biased the results towards specific viewpoints. Due to the novelty of the V2G-integrated VPP 

concept, comprehensive and scientific sources are limited. The literature review includes 

business reports which may introduce bias. The reliability of these findings is impacted by 

limited sample of interviewees, and their connection to collaborative company. The focus on 

certain business entities was based on informal interviews and literature, but this may have 

excluded other relevant entities, not highlighted in the preliminary study. Including 

representatives from different companies might have led to different findings, suggesting that 

the results are not universally applicable. Naturally, the representatives from each business 

entity emphasized their importance within the V2G-integrated VPP ecosystem, potentially 

skewing the results. What is more, the study included one participant that was a CPO software 

provider and another that was partly an energy company. This could affect the generalizability 

of the findings related to CPOs. The study identified motivations for participation but did not 

assess the relative importance of each motivation, which could vary among entities. Moreover, 

the motivations of parking facilities and energy companies may be driven by social aspects due 

to their municipality-owned nature, limiting the applicability to private entities. The identified 

motivations are subjective and may vary depending on the individuals and companies that were 

interviewed.  

It was beyond the scope of this study to research customer behavior and attitude towards EV 

charging. The profitability and financial calculations for V2G-integrated VPP were also 

excluded from this research. Therefore, future research should address these topics. 

Additionally, the geographical location where the study was carried out, might have influenced 

the outcome. Therefore, conducting a similar study in another country is expected to generate 

different results. Moreover, to better understand the implications of these results, researchers 

could investigate why CPOs did not emphasize social motivations, which might reveal 

underlying factors influencing their participation in the ecosystem. What is more, future 

research should focus on local facilities and their potential contributions and motivations to be 

a part of the ecosystem, when the local facilities’ general interest in VPPs awakes. To mitigate 

potential bias and enhance generalizability of the findings, future studies could identify new 

business entities emerging in the V2G-integrated VPP and broaden the sample to include 

representatives from a wider range of companies. To better understand the implications of these 

results, future studies could assess the relative importance of different motivations to 
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understand which factors are most crucial for different business entities. Lastly, it is advised to 

conduct additional studies to compare motivations and roles of municipality-owned entities to 

the private ones.  
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10 APPENDICES 

10.1 Interview Guide 
1. What trends and challenges do you see in your industry until 2050? 

2. Are you familiar with the concept of a VPP? 

• Yes – how does it look from your perspective? 

• Explain the concept and key partners involved 

3. How would you picture your role in the concept of VPPs? 

4. Do you have plans of entering the market of VPPs with V2G? 

5. How would you picture the role of business entities (energy provider, CPO, parking 

facility, local facility, aggregator) in this concept?  

6. What do you hope to get out of a collaboration with: 

• energy providers? 

• CPOs? 

• parking facility owners? 

• local facility owners? 

• aggregator? 

7. Would the form of collaboration be the same with all partners in the ecosystem? 

8. How would you ensure operating independently while being in an ecosystem? (in 

relation to the Resource Dependence Theory) 

9. How would you benefit from a participation in a VPP in a 15-year (2040) perspective? 

 


