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Abstract 

The goal of this document is to describe approaches of economic and business modeling for 

the smart distribution marketplace designed in DREAM. It firstly reviews general 5w9!aΩǎ 

market design and then presents different approaches for the economic and business 

evaluation of smart grid projects. It then presents the modeling approach chosen in DREAM 

with a focus on the analysis of actor business models. This report summarizes the work done 

in Task 2.1.4 ƻŦ 5w9!aΩǎ ǿƻǊƪƛƴƎ ǇŀŎƪŀƎŜ н. 
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1 Introduction 

Economic and business viability tests should always go along with any new technical 

development in the smart grid domain. Whereas the technical / electric perspective on new 

smart grid solutions guarantees that these solutions are technically viable, the business and 

economic perspective ensures that they can realistically function in existing or envisioned 

future markets with their actual actors under real-life conditions.  

Because such a task could theoretically take into account infinite numbers of variables and 

contingencies, causing uncontrollable levels of complexity, several approaches have 

emerged in the past. They focus on different units of analysis and transfer approaches from 

other domains such as general project management, organizational performance 

management, or macro or micro economic analysis to the smart grid sector.  

Due to the large number of evaluation and modeling approaches available, this report 

reviews a selection of relevant approaches and assesses their usefulness for DREAM.  

This report summarizes the work done in Task 2.1.4 ƻŦ 5w9!aΩǎ ǿƻǊƪƛƴƎ ǇŀŎƪŀƎŜ н. The 

modeling approaches presented here also lay the foundations for the assessment of the 

industrial solution in WP 6 and the evaluation of the use cases in WPs 7 ς 9. 

The remainder of this report is structured as follows. The next section summarizes the 

general DREAM marketplace with the main actors and their relationship. Section 3 reviews 

several economic and business evaluation methods for smart grid initiatives and section 4 

explains the DREAM approach with a focus on the evaluation of actor business models in 

traditional and DREAM market designs. The final section briefly sums up the report.  
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2 DREAM marketplace 

To establish the general frame of the DREAM project, a generic market design model was 

developed. It shows the development of the electricity market from a traditional one-way 

push-market to a more networked market with a greater variety of actors and bilateral 

energy and electricity flows. This market design was published in a DREAM White Paper 

όǘƛǘƭŜΥ ά5w9!a ŜƭŜŎǘǊƛŎƛǘȅ ƳŀǊƪŜǘ ŘŜǎƛƎƴέύΣ ǿƘƛŎƘ ƛǎ ŀǾŀƛƭŀōƭŜ ŦǊƻƳΥ http://www.dream-

smartgrid.eu/downloads/#white-papers.  

This report reproduces the central elements of the White Paper.  

2.1 Traditional market design 

Figure 1 shows the market participants in the traditional electricity market without demand 

response mechanisms. It shows the actors basic interactions with each other and the energy 

markets. The DSO does not participate in the balancing market, because in the traditional 

market design balancing lies in the sole responsibility of the TSO. In this (already liberalized) 

market, independent suppliers source energy from the market and sell it to consumers. For 

ǘƘŜ ǎŀƪŜ ƻŦ ǎƛƳǇƭƛŎƛǘȅΣ ǘƘŜ ά{ǳǇǇƭƛŜǊέ ŀƴŘ ά.wtέ ǊƻƭŜǎ ŀǊŜ ŎƻƳōƛƴŜŘ ƛƴto one role because in 

reality they will often be united within a single market party. Theoretically, a supplier can of 

course delegate the BRP responsibility for his customers to another BRP, in which case he 

will no longer have a direct commercial interaction with the TSO, but instead with the BRP.  

The interactions between the actors (indicated by little numbers on arrows) are explained in 

the White Paper mentioned above. 

http://www.dream-smartgrid.eu/downloads/#white-papers
http://www.dream-smartgrid.eu/downloads/#white-papers
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Figure 1: Current market design of the energy supply chain including interactions 

 

2.2 DREAM market design 

Figure 2 depicts the conceptual view on the new DREAM market design. Here, the new actor 

ά!ƎƎǊŜƎŀǘƻǊέ ƛǎ ƛƴǘǊƻŘǳŎŜŘΦ ¢ƘŜ /ƻƴǎǳƳŜǊ ōŜŎƻƳŜǎ ŀ tǊƻǎǳƳŜǊ ŀƴŘ ƛǎ ŀǎǎǳƳŜŘ ǘƻ ǇƻǎǎŜǎǎ 

manageable load, storage, ŀƴŘκƻǊ ǇǊƻŘǳŎǘƛƻƴ ŘŜǾƛŎŜǎΦ ²ƛǘƘ ǘƘŜ !ƎƎǊŜƎŀǘƻǊΩǎ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ 

the market as mediator for flexibilities from Prosumers towards low voltage as well as higher 

grid levels, a new balancing market for the distribution level (involving DSOs and 

Aggregators) can be created next to the conventional balancing market with TSOs as core 

actor. Suppliers/BRPs can also acquire flexibilities for their own capacity planning and 

schedule optimization via the market from the Aggregator.  
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Figure 2: DREAM market design of the energy supply chain including interactions 
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3 Review of economic and business valuation approaches 

As mentioned above, numerous approaches for economic and business valuation in the 

smart grid sector exist. Depending on the evaluatorΩǎ ǇŜǊǎǇŜŎǘƛǾŜ and the purpose of the 

evaluation, they have different scopes and use different techniques. In simplified terms, one 

could distinguish three main perspectives towards smart grid evaluation approaches, which 

are depicted in Figure 3 along with a popular technique for each perspective.  

 

Figure 3: business and economic analysis: different layers of perspective 

The macro perspective towards smart grid evaluation looks at the smart grid from a high-

ƭŜǾŜƭΣ ōƛǊŘΩǎ ŜȅŜ ǾƛŜǿ ŀƴŘ ǳǎǳŀƭƭȅ ǘǊƛŜǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀƴ ƛƴƛǘƛŀǘƛǾŜ ŦǊƻƳ ǘƘŜ 

perspective of the society as a whole or at least a particular sub-level societal entity such as 

a region or city. Furthermore, it may be used to evaluate complete smart grid projects to 

assess whether their positive impacts outweigh the conditions and negative consequences. 

Such analyses usually use quantitative techniques accompanied by some qualitative 

elements. Whereas one could use formal macroeconomic simulation and evaluation 

techniques, for example when the goal is to assess the impact of a smart grid scenario for 

public welfare, more often the focus is somewhat narrower, for example on a particular 

ǇǊƻƧŜŎǘΦ Lƴ ǇǊŀŎǘƛŎŜΣ ǘƘŜ ƭŀǘǘŜǊ ƪƛƴŘ ƻŦ ŀƴŀƭȅǎƛǎ ƛǎ ƻŦǘŜƴ ŎŀƭƭŜŘ άŎƻǎǘ-ōŜƴŜŦƛǘ ŀƴŀƭȅǎƛǎέΦ   

Secondly, the actor perspective zooms in on the involved parties in a smart grid project. This 

view is justified when a smart grid initiative affects some actors to a large extent, for 

example when the market design is assumed to change. In the DREAM case, the DSO, 

Aggregator, and Prosumer actors face significant changes, which suggest an actor 

perspective evaluation. At this level, both quantitative and qualitative evaluation methods 

are used (or a combination of both). The quantitative techniques are sometimes called cost-

benefit analysis in everyday speech as well. Typical financial project management evaluation 

techniques for quantitative analyses are net present value (NPV) analysis, free cash flow 

(FCF) analysis, or return on investment (ROI) analysis, which are widely used in finance, 
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accounting, and economics. These techniques assess the expected benefit or value from a 

longer-term project that requires some kind of up-front investments. The goal is to help 

investors decide whether or not to pursue a project. Like any other financial evaluation 

method, these techniques depend on the availability of reliable forecasts of costs and 

incomes along with idiosyncratic financial parameters like discount rates (to determine the 

present values of future costs and benefits) to render meaningful results. Therefore, they 

are usually applied from internal company perspectives, where this information is more 

easily ŀǾŀƛƭŀōƭŜΦ ¢ƘŜǎŜ ƳŜǘƘƻŘǎ ŀǊŜ ƭŜǎǎ ŀǇǇǊƻǇǊƛŀǘŜ ŦǊƻƳ ŀƴ ƻǳǘǎƛŘŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜ ōŜŎŀǳǎŜ 

the information base is typically limited. Alternatively, qualitative evaluation perspectives or 

combinations of both qualitative and quantitative evaluation are possible. Two approaches 

that accept ŀ ōǊƻŀŘŜǊ ǇŜǊǎǇŜŎǘƛǾŜ ƻƴ ŀƴ ŀŎǘƻǊΩǎ ǎƛǘǳŀǘƛƻƴ ƛƴ ŀ ǇŀǊǘƛŎǳƭŀǊ context are 

άōǳǎƛƴŜǎǎ ƳƻŘŜƭ ŀƴŀƭȅǎƛǎέ ƻǊ άōŀƭŀƴŎŜŘ ǎŎƻǊŜŎŀǊŘέΣ ǿƘƛŎƘ ŀǊŜ ŜȄǇƭŀƛƴŜŘ ƛƴ {ŜŎǘƛƻƴ 3.2.  

Finally, it can be argued that a third perspective is the use case perspective, which does not 

look at a project beforehand for investment planning purposes like the NPV or ROI 

techniques, but which evaluates what actually happens from the perspective of particular 

actors after a smart grid initiative is implemented and running. In the understanding used 

here, the use case perspective evaluates both the technical and business performance of 

some smart grid project or use case (as a sub element of a project) at runtime and 

retroactively. It is thus more a technique for operational process monitoring and control 

than a general benefit evaluation. As the main goal of DREAM is to develop novel algorithms 

for particular use cases in the smart distribution grid, this should be reflected in the 

proposed evaluation approaches as well. Therefore, in DREAM a use case perspective 

approach is added for business and economic valuation. The approach is based on the 

definition of key performance indicators (KPIs) that are collected for every use case and are 

used to assess the advantages given by the DREAM solutions. Thereby, a KPI can focus on 

technical, economic or sociological aspects. Admittedly, key performance indicators could 

theoretically also be applied to different levels of detail, even to a macro level. However, we 

focus on the lower-level perspective that is closer to the actual technical implementation in 

the grid, because the validity and availability of data used for KPI calculation is much higher 

here through the concrete realization of use cases.  

The next three paragraphs explain the three perspectives with exemplary techniques and 

examples from the smart grid domain.  

3.1 Macro perspective: CBA of smart grid initiatives 

A cost-benefit analysis (CBA) is an evaluation tool for assessing smart grid initiatives from a 

macro perspective. As smart grid projects do not only have considerable monetary 

implications, they typically also affect stakeholders from a diverse range of backgrounds and 

eventually society as a whole. In consequence, an integrated analysis of the projects is 
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pivotal. While such integrated analysis frameworks are still rather rare, this chapter presents 

the main ideas and purposes of two, more recent large-scale CBAs. 

¢ƘŜ wŜŦŜǊŜƴŎŜ wŜǇƻǊǘ άGuidelines for conducting a cost-benefit analysis of Smart Grid 

ǇǊƻƧŜŎǘǎέ by the Joint Research Centre (JRC) of the European Commission introduces such an 

integrated assessment framework [EC JRC, 2012]. The paper advocates a threefold approach 

for analyzing costs and benefits: First, boundary conditions and implementation choices are 

defined. The most important decisions and assumptions concern the appropriate discount 

rate ς ǘȅǇƛŎŀƭƭȅ ŀ άpublic policy ŘƛǎŎƻǳƴǘ ǊŀǘŜέ ς and the time horizon of the project since 

both affect the financial outcome most significantly. Other conditions include the 

implementation schedule, the impact of the regulatory framework, certain macroeconomic 

factors, the technologies implemented and the design architecture, as well as assumptions 

regarding peak load transfer and future electricity demand. Secondly, costs and benefits are 

identified using a seven-step framework: !ŦǘŜǊ ǊŜǾƛŜǿƛƴƎ ŀƴŘ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

technologies, elements and goals, the assets are mapped onto the respective functionalities. 

Estimating the benefits includes mapping the functionalities onto the benefits, the definition 

of a baseline as well as a monetization of the benefits, and the identification of the 

beneficiaries. After the costs are quantified, the last step eventually comprises a comparison 

of costs and benefits. The third and final step of the quantitative analysis consists of a 

sensitivity analysis of the outcome with regard to alterations of key variables and 

parameters. While primarily aiming at providing an economic-oriented CBA, ƛΦŜΦ ŀ άmonetary 

appraisal of costs and benefits on behalf ƻŦ ǎƻŎƛŜǘȅέ ώ9/ Ww/Σ нлмнΣ ǇΦсϐ, the approach also 

includes a qualitative impact analysis of the consequences of the smart grid initiatives for 

the value chain and the society in general. In addition to quantifiable results, the overall 

analysis of the respective smart grid project hence also incorporateǎ ΨǎƻŦǘΩΣ ƛΦŜΦ ƴƻƴ-

quantifiable externalities such as effects on the jobs along the value chain, safety 

considerations, the environmental impact, social acceptance, time lost or saved by 

consumers, the potential for providing new services and applications as well as privacy and 

security considerations.  

While the JRC report generally deals with smart grid projects, the ¢ILbY ǊŜǇƻǊǘ άCost Benefit 

Analysis in the Context of the Energy Infrastructure Packageέ by the FP7 project THINK 

focuses on the electricity infrastructure, i.e. transmission and storage facilities [THINK, 

2013]. This method builds on and extends the CBA recommendations from ENTSO-E [ENTSO-

E, 2012]. At first, it is necessary to differentiate between transmission and storage 

investments. Due to their alternative nature, they can be considered competitive projects 

and hence the same CBA method must be used for both projects. The starting point for any 

CBA evaluation is a common baseline which has to meet certain requirements. Since 

forecasts are generally characterized by uncertainty and are only meaningful to a certain 

limit, a time horizon of 20-25 years is considereŘ άŎonventionalέ [THINK, 2013, p.V]. In 
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addition to that, it is necessary to bear in mind possible interactions between the projects. 

Any project hence should also be evaluated against a second baseline that considers the 

other proposed projects. Finally, matching the baseline assumptions with the EU energy 

policy objectives ensures data consistency and quality.  

In a next step, all relevant effects of the respective infrastructure projects are listed which 

serves as a base for the final reduced list which comprises the most relevant effects only. 

Effects are divided into three groups: Power system, externalities, and macroeconomic 

effects. Power system includes a variety of costs and benefits such as infrastructure costs, 

production cost savings, gross consumer surplus and other market benefits. ά9ȄǘŜǊƴŀƭƛǘƛŜǎέ 

effects include CO2 emissions, renewable energy, local environmental and social costs as 

well as early deployment benefits. Lastly, job creation and an increase in economic growth 

are considered macroeconomic effects. Since every project is unique, only a selected 

number of effects is typically relevant and hence the CBA method introduced in this report 

concentrates on infrastructure costs, production cost savings and gross consumer surplus as 

these effects are common for all projects. Thereafter, the net benefits of these effects need 

to be calculated, i.e. monetized. As mentioned, aside from infrastructure costs, production 

cost savings and gross consumer surplus, not all effects are needed for every project and 

hence project-specific effects must be considered where appropriate. Regarding the inter-

temporal discounting of costs and benefits, three key issues are identified: low or high 

discount rates, single or multiple discount rates as well as reference points. While there are 

arguments for all of these issues, the authors recommend the use of a low discount rate, a 

άcommon EU-wide discount factorέ ώ¢ILbYΣ нлмоΣ ǇΦнмϐ as the result of an άƻǇŜƴ 

Ŏƻƴǎǳƭǘŀǘƛƻƴ ǇǊƻŎŜǎǎέ, and the same reference point for all projects evaluated. The authors 

acknowledge that uncertainty plays an important role when conducting a CBA analysis. In 

this context, uncertainties can stem from the baseline or from general project uncertainties. 

While the latter type is inherent, baseline uncertainties can be addressed by using a 

sensitivity analysis in order to find critical parameters, a multi-scenario analysis for 

determining ranges of the parameters, and stochastic models for the calculation of a net 

benefit distribution. Since project uncertainties are specific per se, they need to be 

addressed individually as such. After these considerations, the final step of the CBA 

proposed is a ranking of the projects. The common approach to this is a ranking according to 

the mean value of the net benefit distribution, after making appropriate adjustments for 

competing projects and uncertainty when needed. Additionally, risk averseness of the 

evaluators can also be factored in. 

As can easily be seen, these comprehensive macro CBA approaches require many 

parameters that are not easily available in the practical reality of a project like DREAM. As 

DREAM proposes and tests algorithms for 22 different use cases that reflect very different 

grid statuses and conditions, which are then packaged into a software framework that is 
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supposed to execute these algorithms in heterogeneous situations, it is impossible to 

ŎŀƭŎǳƭŀǘŜ ŀ ƳŜŀƴƛƴƎŦǳƭ ƳŀŎǊƻ ǇŜǊǎǇŜŎǘƛǾŜ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ ά5w9!a ŎƻƴŎŜǇǘέ όǿƘƛŎƘ ƛǎ ƛƴ 

fact a collection of individually-tailored solutions). A general CBA was therefore not planned 

for the business and economic evaluation in DREAM. 

 

3.2 Actor perspective: business modeling 

! ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ƛǎ άŀ ŎƻƴŎŜǇǘǳŀƭ ŎƻƘŜǊŜƴǘ ŦǊŀƳŜǿƻǊƪ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŀ ƘƻƭƛǎǘƛŎ ōǳǘ ŀōǎǘǊŀŎǘ 

understanding of the underlying business ƭƻƎƛŎ ƻŦ ŀƴ ƻǊƎŀƴƛȊŀǘƛƻƴέ ώAl-Debei and Avison, 

2010, p.365]. Since its first appearance in the academic literature in the mid-1990s, the 

business model concept has been gaining increasing attention [Zott et al., 2011]. 

Existing business model frameworks propose varying numbers of sub elements or building 

blocks to describe a business model. The elements answer the core questions that can be 

asked about the way a business works: Who is the customer, what is the product or service 

ƻŦŦŜǊƛƴƎ όǘƘŜ άǾŀƭǳŜ ǇǊƻǇƻǎƛǘƛƻƴέύΣ ŀƴŘ how is the value created. The latter element usually 

covers internal as well as collaborative processes and resources for value creation and the 

revenue model responsible for financial value acquisition. 

Technique Business Model Canvas 

The Business Model Canvas is an established framework to describe and design business 

models for various domains [Osterwalder & Pigneur, 2010]. It has already been used in the 

energy domain [cf. Schaeffler et al., 2012; Trygg et al., 2012]. It decomposes a business 

model into nine different building blocks. Figure 4 shows the framework with its nine 

building blocks. 
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Figure 4: The Business Model Canvas (Osterwalder & Pigneur, 2010, p. 44) 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ŜȄǇƭŀƛƴǎ ǘƘŜ ŦǊŀƳŜǿƻǊƪΩǎ ōǳƛƭŘƛƴƎ ōƭƻŎƪǎ όŜȄǇƭŀƴŀǘƛƻƴǎ ōŀǎŜŘ ƻƴ 

Osterwalder & Pigneur, pp. 20-41). Lƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ 5w9!aΣ ǿŜ ǳǎŜ ǘƘŜ ǘŜǊƳ άǘƘŜ ŀŎǘƻǊέ ǘƻ 

indicate the focal role of the analysis.  

Building 
Block 

Explanation 

Customer 
Segments 

Which groups of people or organizations does the actor aim to reach and 
serve? Are there separate customer segments that need distinct offers, 
different distribution channels, and/or different relationships? 

Value 
Proposition 

Which bundle of products and/or services creates value for a specific 
customer segment? 

Channels What are the communication, distribution, and sales channels the actor 
uses to communicate with and reach its customers to deliver the value 
proposition? 

Customer 
Relationships 

Which types of relationships does the actor need to establish with specific 
customer segments? Types of relationships depending on product and 
customer lifecycle are for example customer acquisition, retention, cross- or 
upselling. 

Revenue 
Streams 

How does the actor earn money? What are the incoming customer 
payments for the value delivered? Example revenue models are: asset sale, 
usage fee, subscription fee, lending/renting/leasing, licensing, brokerage 
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fee, advertising. 

Key 
Resources 

Which assets does the actor need to acquire and use to make its business 
model work? Examples are physical, financial, intellectual, or human 
resources. They can be owned, leased, or be acquired from key partners. 

Key Activities What are the most important things an actor has to do to make its business 
model work? What are the key competences the business model depends 
on? 

Key 
Partnerships 

Which network of suppliers and partners makes the business model work? 
This can be important to optimize business models, reduce risks, or acquire 
resources.  

Cost 
Structure 

Which costs (fixed and variable) does the actor incur while operating the 
business model? Costs can be derived more easily after specifying Key 
Activities, Key Resources, and Key Partnerships. 

 

On a conceptual level, the Business Model Canvas is well suited to illustrate the changing 

roles of the actors in the electricity market place. We therefore chose it to describe the new 

situation with DREAM (see section 4.2). Although the framework does contain elements like 

revenue streams and cost structure that are related to financial performance, it is essentially 

no quantitative assessment tool.  

Technique Balanced Scorecard 

The balanced scorecard is a performance measurement concept introduced by Robert 

Kaplan and David Norton. FiǊǎǘ ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜƛǊ ŀǊǘƛŎƭŜ άThe Balanced Scorecard ς 

Measures that DriǾŜ tŜǊŦƻǊƳŀƴŎŜέ in 1992, the concept ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŀǎ ŀ άōŀƭŀƴŎŜŘ 

ǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ōƻǘƘ ŦƛƴŀƴŎƛŀƭ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ƳŜŀǎǳǊŜǎέ [Kaplan & Norton, 1992, p. 172]. 

The authors realized that managers often have to decide whether to focus on traditional 

financial measures such as return on equity or earnings per share or on operating measures. 

They argue that instead of being satisfied with compromises, managers should be able to get 

both financial ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ƳŜŀǎǳǊŜǎ ƛƴ ŀ άōŀƭŀƴŎŜŘ ǇǊŜǎŜƴǘŀǘƛƻƴέ.  

The balanced scorecard hence is supposed to provide decision makers with information 

about the business from four key perspectives at the same time: financial, customer, internal 

business, and innovation and learning. For each of these perspectives, a limited number of 

goals and measures are defined in order to prevent information overload. The method 

thereby tries to meet two key managerial needs: Firstly, it combines several otherwise 

άŎƻƴŦƭƛŎǘƛǾŜέ strategic elements such as customer orientation, teamwork, reduced product 

launch times and long-term managing. Secondly, it prevents άsub-ƻǇǘƛƳƛȊŀǘƛƻƴέ since all 

perspectives are considered simultaneously. By linking the four perspectives, the 

relationships and trade-offs between these areas becomes more obvious to managers, 

which can provide a benefit for decision making and problem solving processes.  
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Since its first publication in the early 1990s, the balanced scorecard has become a frequently 

used performance measurement and control tool and been extended by further categories. 

Furthermore, the general idea of summarizing performance measurements from different 

perspectives into one overview has been taken over by many other performance 

management approaches. Figure 5 shows a simple general balanced scorecard with 

measurement areas for the four perspectives.  

 

Figure 5: Example balanced scorecard 

Although the balanced scorecard is not used in its original form in DREAM (mainly for the 

lack of actual data for the general business performance categories like customer perspective 

and learning and growth perspective), the approach to performance metrics explained in the 

next section combines at least some financial and internal business perspective measures.   

3.3 Use case perspective: performance metrics 

Thirdly, evaluation approaches for smart grid projects can apply performance metrics to 

smart grid trials in order to determine their technical and business viability. As mentioned in 

the introduction of this chapter, this technique allows for operational process monitoring 

and control. Key performance indicators (KPIs) are often industry-specific. One well-known 

set of KPIs for example comes from the supply chain management domain. The Supply Chain 

Operations Reference Model (SCOR) describes standard supply chain processes, which are 

enriched ǿƛǘƘ ƘǳƴŘǊŜŘǎ ƻŦ άōŜǎǘ ǇǊŀŎǘƛŎŜǎέ ŀƴŘ ŀttached KPIs to enable performance 

measurement of the respective supply chain-related business processes [SCC, 2012].  
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In the smart grid domain, various reference KPI lists already exist as well. In DREAM, we use 

ŀ ǎŜǘ ƻŦ άǇŜǊŦƻǊƳŀƴŎŜ ƳŜǘǊƛŎǎέ ǘƻ ŜǾŀƭǳŀǘŜ the performance of the DREAM solutions. The 

reasoning behind these performance metrics and their descriptions can be found in the 

deliverables of working package 6 (e.g. deliverable D 6.1).  
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4 DREAM comprehensive evaluation approach 

4.1 Overview 

The Smart Grid Architecture Model (SGAM) by CEN-CENELEC-ETSI allows representing smart 

ƎǊƛŘ ǎŎŜƴŀǊƛƻǎ ƛƴ ŀ ǳƴƛǾŜǊǎŀƭ ǿŀȅΦ Lǘ ƛǎ άƛƴǘŜƴŘŜŘ ǘƻ ǇǊŜǎŜƴǘ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ǎƳŀǊǘ ƎǊƛŘ ǳǎŜ ŎŀǎŜǎ 

in an architectural viewpoint allowing it both specific but also neutral regarding solution and 

ǘŜŎƘƴƻƭƻƎȅέ ώ/9b-CENELEC-ETSI, 2012, p. 26]. 

5ƛŦŦŜǊŜƴǘ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǾƛŜǿǎ ƻƴ smart grid scenarios / use cases are specified by means of 

the six Interoperability Layers (Business, Function, Information, Communication, and 

Component). The model further distinguishes five Domains and six Zones to describe the 

scope and necessary elements of smart grid use cases. Figure 6 shows the SGAM.  

 

Figure 6: SGAM [CEN-CENELEC-ETSI, 2012, p. 30] 

The evaluation approach chosen in DREAM chooses two main techniques which can be 

assigned to the SGAM areas as shown in Figure 7. The figure illustrates that the two 

ǘŜŎƘƴƛǉǳŜǎ ά.ǳǎƛƴŜǎǎ aƻŘŜƭ ŀƴŀƭȅǎƛǎέ ŀƴŘ ά¦ǎŜ /ŀǎŜ ŀƴŀƭȅǎƛǎέ ǘŀƪŜƴ ǘƻƎŜǘƘŜǊ ǊŜŀŎƘ ƻǾŜǊ 

different dimensions of SGAM and therefore, taken together, provide adequate coverage 

(breadth and depth) for a smart grid project evaluation.  

The Business Model analysis covers Business and Function Interoperability Layers across all 

Domains, whereas the Use Case analysis with performance metrics focuses on Distribution, 
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DER, and Customer Premises Domains, while considering the rest of the Interoperability 

Layers.  

 

Figure 7: Scope of DREAM comprehensive evaluation approach within SGAM framework 

This document contains the actor business model analysis (Section 4.2), whereas the use 

case analysis with adequate performance metrics occurs in WP 6 and will be summarized in 

deliverable D 6.1.  
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4.2 Actor business model analysis 

The relevant actors in the DREAM marketplace were introduced in Section 2. In line with this 

overview, this section describes ŜŀŎƘ ŀŎǘƻǊΩǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭΥ  

¶ Producer 

¶ TSO 

¶ DSO 

¶ Consumer Ą becoming Prosumer 

¶ Supplier / BRP 

¶ (commercial) Aggregator  

¶ Trader 

The following tables always compare the actor business models in the traditional and 

DREAM market designs as depicted in Figure 1 and Figure 2. For the sake of simplicity, some 

of the business model blocks that are less relevant for our purposes (e.g., channels or 

customer relationships) are deliberately left out in most of the tables.  

Producer 

Producer 

 Current situation DREAM situation 

Customer 
Segments 

- TSO (large producers) 
- DSO (smaller DG operators) 
- Large industrial consumers (wholesale market) 
- Supplier/BRP (wholesale market) 

same 

Value 
Propo-

sition7 

- Provide electricity (DSO, TSO, Supplier/BRP), more precisely: 
- Generation of electricity for private and industrial consumers; 

transmitted by TSO / DSO 
- Sale of electricity capacities to market participants on both the 

wholesale and balancing market 
- Sale of excess electricity (local situation) to DSO which then 

can be transmitted to other distribution networks (via TSO) 
- Direct (local) supply of electricity used on-site (DG operators) 

same, plus in some cases 
provide electricity 

Revenue 
Streams 

- Regulated prices (long-term contracts) from TSO business 
- Market price for electricity (day-ahead, intraday; wholesale 

market) received via electricity markets from buyers (Suppli-
er/BRP, DSOs, Traders) 

- Flexibility production (short-term demand in a situation of 
shortage; offered on balancing market) 

- Direct electricity sales to Supplier/BRP (mainly DG operators) 

same 

Key 
Resources 

- Production plant same 

                                                      

 

7 Please note that for an easier understanding of the actorsô business models, we sometimes list ñKey Activitiesò directly together with the 
ñValue Propositionò in the same Value Proposition section (ñoffer xy by doing xyò or ñdoing xy for enabling/offering xyò). 



   

 

 

[White Paper Economic and Business Modeling of the DREAM Marketplace]   20 

 

Key 
Activities 

- See Value Proposition: Operation and maintenance of large or 
small power plant (coal/brown coal, nuclear, gas, hydroelec-
tric, thermal, PV/solar, wind, wave) 

same 

Key Part-
nerships 

- Partnerships with TSO / DSO (in some cases these are subsidi-
aries of large power producers or the other way around) 

same 

Cost 
Structure 

- Costs for fuel acquisition (fossil fuel plants) 
- Connection charge / use of system charge for electricity 

transport (TSO) 
- Connection charge / use of system charge for electricity 

transport and system services (DG operators pay these charg-
es directly to DSO) 

- Costs for energy surplus (TSO) / adaptation of energy genera-
tion 

- Costs associated with the operation of electricity generation 
units (infrastructure, system operations, development, 
maintenance etc.) 

- Organizational costs (personnel, general business costs etc.) 

same 

 

TSO 

TSO 

 Current situation DREAM situation 

Customer 
Segments 

- Producers 
- DSO 
- BRP / Supplier  

same 

Value 
Propo-
sition 

- Electricity delivery from Producer to DSO and Supplier/BRP to 
MV / LV networks (so that it can be used by the Consumer) 

- Operation of transmission grid (specific area) plus interconnec-
tions to ensure that electricity flows from producer to DSO and 
Supplier/BRP 

- Distribution of (surplus) electricity among network of DSO 
- Operation, maintenance and development of the grid (for all 

market players) to meet transmission demands of market play-
ers 

- Operation of balancing market  in order to provide reserves for 
short-term demand for ensuring real-time grid stability 

- Other system services such as reserve capacity, power quality, 
reactive power supply and black start capability 

-  

same 

Revenue 
Streams 

- Connection / use of system charge for electricity transport 
(Producer) 

- Imbalance charges for balancing market electricity (charged to 
Supplier/BRP) 

same 

Key 
Resources 

- Transmission system equipment  same 

Key 
Activities 

- See Value Proposition same 

Key Part-
nerships 

- Partnerships possible with Producer, DSO or Supplier/BRP same 

Cost - (Lowest) commodity price on balancing market (shortage situa- same, plus possibility to buy 
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Structure tion) 
- Infrastructure / system operations costs 
- Organizational costs (personnel, general business costs etc.) 

new balancing flexibility 
coming from the Aggrega-
tor. 

 

 

DSO 

DSO 

 Current situation DREAM situation 

Customer 
Segments 

- tŀǊǘƛŜǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ 5{hΩǎ ǎǇŜŎƛŦƛŎ Řƛs-
tribution grid area: 
a) Consumer (private and industrial); 

though with indirect relationship via 
Supplier/BRP 

b) Producer (mostly DG operators) 
c) TSO (in case of an imbalance) 

- same, plus: 
- Consumer -> Prosumer 
- Aggregator 

Value 
Propo-
sition 

- Operation, maintenance and development 
of the distribution grid (in a specific area) as 
well as its connections to the transmission 
grid to meet distribution demands of mar-
ket players 

- Delivery of electricity on medium / low volt-
age (more seldom also high voltage) distri-
bution systems to end consumers 

- Ensuring regional (long-term) grid stability 
as well as regional load balancing by meas-
uring grid stability and managing specific 
loads 

- Provide connectivity to low scale producers 
at the distribution level of renewables at 
distribution level  

- same, plus: 
- checking of AƎƎǊŜƎŀǘƻǊΩǎ κ Supplier/BRPΩǎ 

flexibilities for network constraints before 
they are released  

- maximizing the utility of AggregaǘƻǊΩǎ κ 
{ǳǇǇƭƛŜǊκ.wtΩǎ ŦƭŜȄƛōƛƭƛǘƛŜǎ ōȅ ŎƻƴŦƛƎǳǊƛƴƎ 
the grid topology in an optimal way.  

Revenue 
Streams 

- Network use charges for electricity delivery 
and system services (from Consumer; re-
duced when Consumer allows load man-
agement) 

- Connection and (sometimes) use of system 
charge for electricity transport and system 
services (DG operators). But: Depends on 
the market design and regulatory differ-
ences across European markets; for exam-
ple, feeders may not have to pay 

- Electricity price for surplus / compensation 
electricity which is routed to other DSO in 
adjacent cells via TSO 

- same, plus: 
- DSO may take part of the benefits from 

new flexibility balancing as opportunity for 
new revenue streams and/or lower costs:  

- Lower costs / better operational efficiency: 
Better monitoring capabilities of the devic-
es connected to the grid (even real-time). 
¢Ƙƛǎ ŜƴŀōƭŜǎΧΥ 
a) better operations because of more in-

formation for example about failures 
and necessary maintenance activities 
before new failures happen, leading 
ultimately to lower operation costs 

b) possibility to remotely manage grid 
elements 

c) higher quality-of-service given that 
the real-time information can be 
used; thereby omitting penalties, 
which can increase profitability. 
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- New revenues: 
a) New services to Supplier/BRP because 

of better consumption monitoring, 
which may improve their market fore-
casting.  

b) Higher network usage charges 
c) Subsidies (however, also Prosumers 

will often not have to pay system use 
charges because of renewable subsi-
dies, reducing DSO income). 

Key 
Resources 

- Distribution system equipment and opera-
tions costs 

- Additional communication infrastructure to 
involve Aggregator 

- Additional operation infrastructure to ena-
ble real-time operation. 

Key 
Activities 

- See Value Proposition - See Value Proposition 

Key Part-
nerships 

- Partnerships possible with TSO (for better 
handling of surplus electricity) and DG op-
erators 

- Supplier/BRP delivering the customers in 
the owned network area 

- Same, plus: 
- The DSO may also take over the role of Ag-

gregator depending on the market design 
and incentives 

- In any case, collaboration with Aggregator 
needs to be close and supported by mod-
ern ICT to enable (near-) real-time infor-
mation exchange. 

Cost 
Structure 

- Investment and depreciation costs in net-
work infrastructure 

- Network operation costs (personnel, build-
ings, etc.) 

- Transmission costs for selling surplus elec-
tricity (paid to TSO) 

- Market price for bought capacities (whole-
sale market) 

- Organizational costs (personnel, general 
business costs etc.) 

- Same, plus: 
- New costs through inevitable infrastructure 

investments Σ ŜΦƎΦ ƛƴ άǎƳŀǊǘŜǊ w¢¦ǎέ ŀƴŘκƻǊ 
additional sensors and communication de-
vices with Aggregators.  

- related to operation monitoring 
- , must be compensated by 
- Rising infrastructure investment, deprecia-

tion, and maintenance costs because of 
additional sensors and communication de-
vices with Aggregators. Also higher opera-
tions monitoring costs. 

- But: buying flexibility services from the Ag-
gregator can be an alternative to invest-
ments into grid infrastructure (a major ad-
vantage of the DREAM market design) 

 

Consumer / Prosumer 

Consumer / Prosumer 

 Current situation DREAM situation 

Customer 
Segments 

- --- - Aggregator (and thereby either DSO or Suppli-
er/BRP depending on who owns the Aggrega-
tor) 

Value 
Propo-

- --- - 5ŜŎƭŀǊŜŘ ŦƭŜȄƛōƛƭƛǘȅ Ǿƛŀ άaŀƴŀƎŜŘ ŎǳǎǘƻƳŜǊ 
ŘŜǾƛŎŜǎέκέŦƭŜȄƛōƛƭƛǘȅ ŘŜǾƛŎŜǎέĄ available flexi-
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sition bility bids are provided to Aggregator, thereby 
becoming part of the local (day-
ahead/intraday as well as balancing) electricity 
markets 

- Services that allow the Aggregator to affect 
ǳǎŜǊΩǎ ŎƻƴǎǳƳǇǘƛƻƴκƎŜƴŜǊŀǘion/storage of 
electricity according to declared flexibility 

Channels - --- - Flexibility distribution to market via  Suppli-
er/BRP or Aggregator as intermediaries; nego-
tiates degree of flexibility beforehand  

Cust. Rel. - --- - Change of contract between Consumer and  
Supplier/BRP (if Consumer becomes Prosumer 
and  Supplier/BRP is also the Aggregator or 
new type of contracts between Prosumer and 
Aggregator) 

Revenue 
Streams 

- None for retail consumers 
- ά{ŀǾƛƴƎǎέ ǇƻǘŜƴǘƛŀƭ ƛƴ ǘƘŜ Ŏŀǎe of local 

consumption by large industrial con-
sumers; may save purchase and sales 
costs via on-ǎƛǘŜ ŎƻƴǎǳƳǇǘƛƻƴ όƴƻ άǊŜŀƭέ 
revenue stream) 

- Electricity price in case of flexibility consump-
tion, e.g. sale of self-generated electricity (so-
lar panels etc.) to Aggregator or management 
of heat pump 

- Large industrial customers with own genera-
tion units may also sell surplus electricity to 
Aggregator 

- Incentives from other market participants 
(DSO, Supplier/BRP) for provision of flexibility 
/ surplus electricity 

Key 
Resources 

- Devices that are flexible in electricity 
consumption/generation/storage (that 
are not used in this case) 

- Devices for electricity consump-
tion/generation/storage  with ability to de-
clare his electricity consump-
tion/generation/storage flexibility profile 

Key 
Activities 

- --- - Indication of preferences regarding flexible 
device management in interaction with Aggre-
gator; should require as little involvement as 
possible (but may depend on Prosumer moti-
vation) 

Key Part-
nerships 

- Usually only direct contact with  Suppli-
er/BRP (which customers are free to 
choose in liberalized markets) 

- Large industrial consumers may partner 
with DG operators (Producer) for on-site 
consumption (see above) 

- Partnerships with Aggregator (DSO &  Suppli-
er/BRP also possible but unlikely) in order to 
automatically provide flexibilities 

Cost 
Structure 

- Retail electricity price (DSO;  Suppli-
er/BRP ) 

- Network / system costs (typically includ-
ed in utility bill) 

- Transaction costs (finding the right  Sup-
plier/BRP etc.) 

- Same, plus: 
- Acquisition and ς if applicable ς maintenance 

costs for flexibility devices and smart meter 
(though smart meter and maintenance are 
likely to be provided by Aggregator, Suppli-
er/BRP, or DSO). 

- Depending on market design, maybe connec-
tion or use charge for feeding surplus energy 
into the grid (though this market design would 
obviously diminish the attractiveness of be-
coming Prosumer). 
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Supplier / BRP 

Supplier / BRP* 
* Please note that in practice, the Supply/BRP role may often be taken over by the DSO as well. In our analysis, 
however, we describe these roles separately for the sake of clarity. Furthermore, he may be the same as the 
Aggregator, which is treated as a separate role here for the same reason.  

 Current situation DREAM situation 

Customer 
Segments 

- Consumer 
- Wholesale market participants 

- Same, but: Prosumer (instead of Consumer) 

Value 
Propo-
sition 

- Suppliers are mainly responsible for 
providing retail consumers (private 
households) with electricity 

- BRP: ensuring the balance (equality of 
projected consumption and contracted 
available supply) in his balance area of 
consumers. BRP is financially liable to-
wards the TSO to ensure this balance 

- Additionally serves as a third-party 
trader when selling surplus electricity 
on the wholesale market (e.g. when 
the long-term contracted amount of 
electricity exceeds the short-term 
forecasts) 

same 
 

Channels - Direct contractual relationship with 
consumers and DSO; supplies his con-
sumers through DSO network 

- Participation on wholesale market 

same 

Revenue 
Streams 

- Electricity price (from retail consum-
ers) plus margin 

- Possibly revenue from trading electrici-
ty at market price on wholesale market 
due to favorable market development 
in comparison to longer-term con-
tracts (from other Suppliers/BRPs) 

same 

Key 
Resources 

- Personnel costs same 

Key 
Activities 

- CƻǊŜŎŀǎǘƛƴƎ Ƙƛǎ ŎƻƴǎǳƳŜǊǎΩ ŜƭŜŎǘǊƛŎƛǘȅ 
consumption and contracting/buying 
the required amount of electricity on 
the wholesale market to ensure bal-
ance in the balance area 

- Maintaining relationships with con-
sumers and DSO 

- Same, plus: Maintaining and operating smart 
meter and intelligence flexibility device infra-
structure 

Key Part-
nerships 

- DSO because Supplier/BRP uses the 
5{hΩǎ ŘƛǎǘǊƛōǳǘƛƻƴ ƴŜǘǿƻǊƪ ŦƻǊ ǎǳǇǇƭy-

- Same, plus: 
- Prosumers and/or Aggregators 

- Maybe costs for acquisition of additional ener-
gy management services which are enabled by 
better market forecasting (provided from Ag-
gregator, Supplier/BRP, or DSO). 
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ing his consumers 
- Reasonable to partner with Producer 

to be able to reduce purchasing and 
transport costs 

- Wholesale market participants, to 
whom and from whom the Suppli-
er/BRP buys and sells electricity 

Cost 
Structure 

- Imbalance charges on the balancing 
market if announced schedule could 
not be established in his market bal-
ance area (paid to TSO) 

- Market price for electricity (bought on 
electricity wholesale market from Pro-
ducers or Traders) 

- Electricity price from power producer 
(smaller DG operators) 

- Network usage fee collected as part of 
utility bill from consumers to be paid 
to DSO 

- Meter infrastructure and maintenance 
costs. 

- Organizational costs (personnel, gen-
eral business costs for other customer 
services, usually no network equip-
ment costs) 

- Market price for electricity (bought on electricity 
wholesale market from Producers, Traders or 
Aggregators) 

- Intelligence flexibility device infrastructure and 
maintenance costs. 

- Lower imbalance charges on the balancing mar-
ket if Supplier/BRP is better able to forecast and 
manage his portfolio on basis of flexibilities ac-
quired from customers (through Aggregator or 
in his role as Aggregator) 

- Possibly costs for advanced forecasting services 
if the DSO is able to provide advanced real-time 
data or added value services.  

- Ą whether the Supplier/BRP considers buying 
new flexibility from the Aggregator depends on 
multiple external factors as well:   
- 1) on the price level of the flexibilities in 

comparison to the regular market price at 
this point in time;  

- 2) on the way how imbalance prices are de-
termined in different markets (e.g. in differ-

ent European countries)8. This determines 
how high the incentive for BRPs generally is 
to optimize their portfolio. Thus, it will also 
impact their motivation to engage in new 
flexibility models as the ones proposed in 
DREAM.  

 

 

Aggregator 

Aggregator9 

 Current 
situation 

DREAM situation 

Customer 
Segments 

- no current 
situation, 

- DSO 
- Supplier/BRP 

                                                      

 

8 See [Van der Veen et al., 2010] for an analysis of the consequences of different imbalance market designs for DSO incentives. 

9 See [Trygg et al., 2012] for a more detailed analysis of the Aggregator business model. 



   

 

 

[White Paper Economic and Business Modeling of the DREAM Marketplace]   26 

 

new role/ 
actor 

- Wholesale market 
- Prosumer 

Value 
Propo-
sition 

- --- - [Key Activity:] Collect flexibilities from Prosumers and make them available 
to local distribution network and overall wholesale market for optimized 
network management. Based on this, actor-specific value propositions:  
a) To Supplier/BRP: flexibility offered as means to optimize their portfolio 

for balancing in their area (better forecasting because of better load 
manageability to minimize imbalance settlement costs) 

b) To DSO: flexibility offered for new short-term balancing to solve con-
straints in the distribution grid 

c) To Prosumer (potentially): possibility to offer his energy to the market; 
maybe also provide additional energy management services to the 
Prosumer (e.g. manage his manageable grid devices according to speci-
fied preferences) 

Revenue 
Streams 

- --- - Income from Supplier/BRP and wholesale market: Price for aggregated (de-
clared) flexibilities offered to electricity market and to Supplier/BRP  

- Income from DSO: Price for short-term balancing flexibilities offered to DSO 
- Income from Prosumer (potentially): service management fee from addi-

tional energy management services (will then most likely be offset against 
flexibility acquisition costs) 

Key 
Resources 

- --- - L/¢ ŎƻƴƴŜŎǘƛƻƴ ǘƻ tǊƻǎǳƳŜǊǎΩ ŘŜǾƛŎŜǎΥ ǘƻ the manageable Prosumer device / 
energy boxes; technical support knowledge 

- System for (near real-time) load control management and bidding including 
interfaces 

- If Aggregator offers additional energy management services to Prosumer: 
operation of Prosumer information / energy management system  

Key 
Activities 

- --- - Acquire customers to participate in flexibility aggregation, e.g. with different 
engagement levels for load management which are increasingly attractive to 
customers (lower energy prices for less power over devices; slightly higher 
prices when the flexibility offered is low) 

- Installment and operation of necessary smart metering, intelligence flexibil-
ity device, and other ICT equipment 

- Actual operation of aggregation / C-VPP functionality: algorithm provision, 
ICT platforms management, calculating and managing loads and flexibilities, 
calculating Prosumer compensation and carrying out the reimbursement; 
operation of the technical interfaces and near real-time communication ca-
pability to DSO to enable his checks for technical constraints 

Key Part-
nerships 

- --- - See Customer Segments, plus smart grid device / equipment manufacturers  

Cost 
Structure 

- --- - Acquisition and maintenance cost for intelligent flexibility devices for 

Prosumers10 
- Operation cost for VPP / aggregation functionality: capital costs from ICT 

operations, and direct and indirect personnel costs 
- Ą ǇǊƻŦƛǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ !ƎƎǊŜƎŀǘƻǊΩǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭ ǘƘŜǊŜŦƻǊŜ ŘŜǇŜƴŘǎ ƻƴ 

the revenues from flexibility amounts * flexibility prices for wholesale mar-
kets minus his operational costs from aggregation (+ discounted costs of 

                                                      

 

10 The Ăintelligent flexibility devicesñ necessary for a scenario like DREAM have extended functionality than ñstandardò smart meters.  
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equipment) 

 

Trader 

Trader 

 Current situation DREAM situation 

Customer 
Segments 

- Electricity wholesale market participants same 

Value 
Propo-
sition 

- Supply of electricity on the wholesale market; operates as a 
market maker (connecting supply & demand) 

same 

Revenue 
Streams 

- Wholesale electricity price; trading revenues generated from 
spreads or market imbalances (from all selling / buying par-
ties in the commodity market) 

same 

Key 
Resources 

- Personnel 
- Wholesale market connection 

same 

Key 
Activities 

- See Value Proposition same 

Key Part-
nerships 

- Market operators same 

Cost 
Structure 

- Electricity wholesale price 
- Organizational costs (personnel, general business costs etc.) 

same 

 

4.3 Use case performance metric evaluation 

As mentioned above, DREAM develops solutions for heterogeneous smart distribution grid 

use cases (in WPs 2 ς 4), which are then tested in field trials (in WPs 7 ς 9). Because of the 

heterogeneity of these use cases, DREAM mainly focuses on the individual use case 

perspective by means of performance metric evaluations. The development of performance 

metrics and their application to the field trial WPs occurs in WP 6 and is described in 

Deliverable D 6.1 and the following WP 6 outcomes.   
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5 Conclusion  

This White Paper summarized possible business and economic evaluation approaches for 

smart grid projects and explained the DREAM evaluation methodology. It explained the 

5w9!a ŀŎǘƻǊǎΩ ōǳǎƛƴŜǎǎ ƳƻŘŜƭǎ ƛƴ ǘƘŜ Ǉŀǎǘ ŀƴŘ ǿƛǘƘ ǘƘŜ ƎŜƴŜǊŀƭ 5w9!a ƳŀǊƪŜǘ ǇƭŀŎŜ ǘƻ 

ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŀŎǘƻǊǎΩ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǊŜǾŜƴǳŜ ŀƴŘ Ŏƻǎǘ streams from a 

conceptual perspective.  

Future activities in the project focus on the second part of the evaluation activities, which 

covers the use case level of analysis. Details on the appraisal process are developed in Work 

Package 6 and published in the public deliverables D 6.1 (M24; August 2015) and D 6.2 (M36, 

August 2016).  
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