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incorporate the concerns for communications, authentication, logging, data storage and caching, and 

access control. 

 

Figure 1 Plausible main scenarios for the future of local energy and flexibility trade 
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of renewable generation, which leads to more considerable uncertainty and variability of the net demand, 

and the need for ramping capacity increases in this situation [1]. Flexibility is technically defined as a 

power modification activated at a defined time for a specified duration at a specific location node within 

the distribution system [3]. Flexibility is deployed by the system operator to maintain system balance 

while satisfying the grid capacity constraints and guaranteeing the safe grid operation [4]. Flexibility is 

characterised by various attributes such as duration, rate of change, starting time and its trigger, duration, 

location, controllability, predictability, time availability, and delivery time. 

1.2.2. Services and products 
Grid supporting services at distribution levels are defined as the services provided to the DSOs to maintain 

the grid operation within acceptable limits to ensure the security of supply [4]. Grid service, such as 

balancing, congestion management, voltage control, and controlled islanding, is mainly delivered by third 

parties [5]. Grid services have opened up a new revenue stream for consumers [4].  

The products should be designed following the needs and requirements of the DSOs [6]. Products with 

common characteristics are used for the exchange of grid services [4]. A product can contribute to the 

provision of one or more grid services. For instance, one product can be used for both balancing and 

congestion management [4]. Some product attributes need to be service-specific, e.g., the products for 

congestion management should include location information [4].  

1.2.3. Procurement mechanisms 
The mechanisms introduced in the literature or implemented in the pilot projects for the procurement of 

required flexibility volume fits into one of the three categories: rule-based mechanisms, tariff solutions, 

and market-based approaches [4]. The rule-based mechanism refers to the implementation of technical 

requirements and grid codes. The tariff solutions use the price signals to trigger the activation of flexibility 

for certain services [4]. Active distribution system management incorporates the key strategies and tools 

performed and used by the DSO for the secure management of the grid [5]. DSOs need the flexibility to 

manage the operation of their grids exactly at the instances that the demand for flexibility is high. Thus a 

mechanism should be used to coordinate flexibility [7]. The DSOs can consider flexibility when planning 

for grid expansion and reinforcement. Flexibility from the demand-side can be a cost-efficient alternative 

compared to grid reinforcement. The potential procurement mechanisms are regulation, a balancing 

market, bilateral agreement, and grid codes [7]. The procurement mechanism should ensure exact 

matching between the DSO needs and the system flexibility. To achieve this, information exchange among 

the DSO and other market players is critical [7]. A market-based approach could be used to obtain enough 

flexible volume to resolve the challenges and issues in the grid. 

1.3. Deliverable structure 

The remainder of this report is structured as follows: Chapter 2 introduces the methodology used for 

obtaining the objectives of the task. Chapter 3 reviews the state-of-the-art market designs and 

mechanisms proposed or implemented for unlocking the flexibility at the demand-side. Chapter 4 reviews 

the already established scenarios for the future of the grid and presents the results from scenarios 

development for the future of local markets. Chapter 5 provides an overview of tradable products on the 

local markets, including the different types of products and the potential attributes. Chapter 6 discusses 
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the requirements of the FlexiGrid solutions, and in chapter 7, the reflections and conclusions from the 

task are presented.  
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2 Methodology 
The methodology used for obtaining the objectives of the task is presented in this section. In the first 

section, the whole methodology is presented, and in the second part, the methodology used for scenario 

planning is discussed. 

2.1 General overview 

The general overview of the methodology is presented in Figure 2. The methodology is designed to obtain 

the outputs on the right-hand side of the figure. These outputs are: 

- scenarios for the future of the grid, 

- scenarios for the future of local energy and flexibility trading, 

- impacts, characteristics, and relevant services from these scenarios 

- FlexiGrid’s local markets product design, and 

- requirements for the designed products. 

 

Figure 2 Methodology for task 2.2. T_i represents each key factor or trend. 

The scenarios for the future of the grid are obtained by collecting the already established scenarios in 

various sources in each of the project partners’ countries. These collected scenarios are then summarised 

and cross-analysed to provide further inputs for formulating the impacts and relevant grid services besides 

being available for further utilisation in other work packages and demonstrations. 

Furthermore, a scenario development methodology is utilised to develop plausible scenarios for the 

future of local energy and flexibility trading. This scenario development methodology is obtained from 

scenario planning literature and briefly includes an environment scanning for finding the key 

factors/trends, a survey about uncertainty and impact of these factors/trends, a cross-impact analysis, 

and finally ranking of the factors/trends and scenario establishment. This methodology is further 

discussed in the section “scenario planning methodology”. 

After obtaining the scenarios for future of the grid and future of local energy and flexibility trading concept 

(called the concept from now on), the impacts and characteristics of these scenarios are defined, and 

relevant grid services are suggested accordingly. 
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The impacts, characteristics, and relevant services are then used to lead us in better product design for 

the local markets and defining the requirements for FlexiGrid solutions. 

2.2 Scenario planning methodology 

The development of the scenarios for the future of the concept is carried out to set the scope of the 

research and the demonstrations, analyse the impact of these scenarios on the future of the concept and 

provide guidelines for product design in the FlexiGrid project.  

Scenarios are the possible forms of the future that provide narratives for the context and facilitate 

decision making [8]. Scenarios are not predictions of the future, but rather an exploration of the drivers 

of change and multiple plausible future situations to provide further insight for the participants in the 

scenario development process [8], [9]. Among these plausible future scenarios, some are probable, some 

are preferable, and some are not preferred (Figure 3). Considering the probable scenarios when designing 

the products for FlexiGrid and at the same time, acting proactively to reach the preferable scenarios can 

be helpful in achieving successful and implementable outcomes from the project. 

 

Figure 3 Types of futures [10] 

There are three main schools of techniques for developing scenarios [11], [12]. These three schools are 

intuitive logics, probabilistic modified trends (PMT) methodology, and the French approach La prospective 

[11], [12]. Each of these techniques has been evolved in different institutes and with specific purposes. 

Among these, the intuitive logic school has been chosen for scenario analysis in this study because this 

technique matches the scope and the available resources of this task in the sense that it does not require 

complex computer-based modelling and analysis [11] while matching the expected deliverables from the 

task. This method is one of the most dominating methods for scenario development in many countries 

and has gotten a lot of attention in the literature for scenario planning [11]. 

The intuitive logic method was originally used by Pierre Wack at Shell in the 1960s [11]. The purpose of 

this method is to make sense of situations and developing strategies, while it can be an ongoing learning 

activity as well [11]. The output is a set of plausible qualitative scenarios, including implications and early 

warning signals [11], which can be used as input for product design in the FlexiGrid project. Scenario 

development approaches (models) for Intuitive logic method are varied in the literature, ranging from five 

to fifteen steps or more depending on what features of the scenarios are included [11], [12]. The approach 

used in this study is a seven-step process by Conway [10]. This approach is a more generic form of 

approaches proposed by Schwartz [13] and Stanford Research Institute International (SRI) [14], [15]. 
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These approaches are among the most popular and frequently used approaches in intuitive logic school 

[12], [16]. 

The seven steps proposed by Conway are as follow: 

1. Identify the focal question 

2. Environmental scanning- internal and external 

3. Selecting drivers of change and ranking them 

4. Building the scenario matrix 

5. Developing the scenarios 

6. Presenting the scenarios 

7. Considering the strategic implications 

In step one, the focal question needs to be identified. In task 2.2, two of the focal questions are: 

- What are the plausible scenarios for the future of the local energy and flexibility trading concept? 

- What would be the impact of these scenarios on the project?  

- Accordingly, what needs to be considered while designing the services and products of the 

project? 

In step two, the environment scanning was carried out by literature review, experiences from similar 

projects, inputs from the DSOs in the project, and previous reports and discussions in the project. 

In step three, the key driving factors and trends were identified based on the above-mentioned inputs in 

step two and iterated between five experts in the group to finalise the core key factors. The ranking of 

these key factors was done by two means. A survey was designed to rank the impact and uncertainty of 

the factors (Appendix 1), and a cross-impact matrix (Figure 4) was designed to identify the dynamics 

between these factors and finding the most impactful factors (the matrix designed for the project is 

available in Appendix 1). The survey was distributed among the project partners and external experts who 

are expected to have a background and understanding of the concept of local energy and flexibility trade. 

The cross-impact matrix was distributed among a smaller group of experts since it was more time 

consuming and more challenging to be distributed in a wider circle.  
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Figure 4 An example of cross-impact matrix [17]. The factors/trends with the highest horizontal score (active score) represent 
the impactful factors. 

In step four, the scenario matrix (four-quadrant matrix) is built based on the available ranking from step 

three. To build the scenario matrix, two most uncertain and impactful factors must be chosen. This was 

done through the ranking based on the results from the survey (Figure 5) and further narrowed down by 

considering the obtained scores from the cross-impact analysis [18]. These two most uncertain and 

impactful factors made the two axes of the scenario matrix (Figure 6). 

 

Figure 5 Uncertainty-impact ranking (modified figure from [10], [16]). The most impactful and uncertain factors are used for the 
formation of the scenarios, most impactful but less uncertain factors are highly suggested to be considered while designing the 

project outputs, factors with high uncertainty but low impact are secondary issues, and less impactful, and less uncertain factors 
are just to monitor and reassess in case of need. 








































































































