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In our first white paper in this series, we discussed how central markets and the deployment of smart grid applications are 
reshaping the energy market. We saw how the energy market is more dynamic than it has ever been in the past. Subsequently, 
we considered how the energy market is shifting in two ways. First, harmonization of the energy market is leading to the 
centralization of market processes, improving transparency and lowering entry barriers for new entrants. Second, renewable 
energy production and consumption are shifting the market to decentralization. Today, market facilitation is poised for its next 
stage of growth, and these two seemingly contradictive trends are driving its transformation.

In our second white paper, we look at the current transition reshaping the energy market and how the changing role of market 
facilitation is creating new market designs to support this energy transition.
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WHAT IS THE IMPACT OF THE 
ENERGY TRANSITION? 

EUROPEAN POLICY
The energy transition has an impact on the energy market and 
the way the market is facilitated. The current policy is geared 
toward harmonization in European countries and determines 
the way the market is evolving. European policies dictate that 
we are moving toward a more sustainable market and could 
become energy neutral by 2050. The European Union wants 
to achieve this by focusing on energy efficiency, renewable 
energy, and carbon capture and storage. 

A NEW MARKET MODEL
As the energy transition, driven by digital transformation 
gathers momentum, a new market model is emerging. 
The changes that are underway are transforming market 
arrangements between all players and revenue streams.  
There is a movement from “sell” to “trade” in the market 
place at all levels, and market players are becoming more 
competitive in their pricing. Further, entry barriers will be lifted 
when the market becomes increasingly transparent, which 
will be facilitated by the introduction of centralized data hubs. 
This transparency is the result of liberalization and imposed 
regulatory obligations from Europe.

To cope with the changes, market players will look for new 
collaboration models with firms, universities and start-ups that 
are part of their ecosystem. In fact, according to the 2016 CGI 
1000 outlook1, 51% of the utility executives interviewed said 
collaboration across the boundaries of their organization is one 
of their top five business priorities. Liberalization also leads 
to more distinctive market functions, which on one hand will 
increase the degree of dependency between market parties 
at an operational level, and on the other hand will increase the 
efficiency of the collaboration between them.

Locally, at the DSO level, decentralization will demand 
more critical real-time data to optimize the performance of 
grid operations or trading activities. At the same time, the 
unreliability of renewable energy will lead to higher uncertainty 
of electricity supply, while the electrification of society will 
simultaneously put current systems under pressure since 
peaks in power demand will increase. Further, supply will be 
impacted by variations in solar and wind generation. 

Fluctuations in supply will not only impact electricity prices, 
but also electricity distribution. Wholesale prices are dropping 
and distribution companies will experience higher peaks in 
energy demands, which could exceed their current capacity. In 
this case, are these companies already investing in demand 
response capabilities to shed peak loads? Currently, the 
distributed grid is not equipped to handle these reverse energy 
currents or to balance the system in case of congestion. In the 
U.S., this problem is being solved by using demand response 
management in power grids. 

On a national level, conventional power generation will 
become less attractive due to limitations in the ability to 
ramp up conventional power plants or rapidly start or stop 
gas-fired power plants. Considering the fast changes in 
energy production volumes from renewables, there will be 
less interest in conventional power as a capital investment. 
Now governments must ensure the right mix in their power 
generation portfolio to ensure that a TSO can actually balance 
demand and supply. The TSO’s ancillary services will be less 
required for grid control for self-provisioning large customers. 
Simultaneously, the TSO will experience increasing difficulty 
to balance the system, and there will be a growing demand 
for ancillary services from renewable energy sources, as 
electricity supply becomes more volatile due to a higher share 
of intermittent renewable energy sources in the system. 

In general, the cost of maintaining equilibrium within the 
system will increase due to increased variances in renewable 
generation. This requires a system for the efficient and reliable 
real-time dispatch of electricity under uncertain conditions. 
These challenges can be tackled by developing an energy 
market model in which the flexibility of renewable energy 
sources can be unlocked and access is provided to the 
wholesale market for distributed generation communities.

IMPACT ON SOCIETY
The transitions in the energy market also are impacting society, 
as the electrification of society progresses steadily. We see 
global energy consumption rising by about 35% from 2010 
to 2040. This includes energy efficiency, which is about doing 
more with less energy or using energy more efficiently—in 
everything from vehicles to buildings to industries. Without 
efficiency gains, we estimate that global energy demand 
would grow by 140%, and not by 35%. The future also will 
be marked by a shift to low-carbon fuels, a plateau in CO2 
emissions, and technologies that open up new energy options 
such as unconventional energy production.

Energy is a virtual aspect of our modern lives. All around us 
the use of electric appliances is growing. Electric cars are 
becoming more common. More households are putting solar 
panels on their roofs and are turning into small producers 
of electricity. Other examples are micro-generation plants, 
small scale wind generation and smart homes. Moreover, the 
technological developments with regard to electricity storage 
will also have a great impact on distributed energy supply 
and will accelerate the growth of the decentralized energy 
market. Subsequently, society will have to adapt to these 
changes within the energy market. And, in adopting these new 
technologies, consumers will gain control over their electricity 
production and consumption.

1In 2016, as part of CGI Global 1000 outlook, CGI conducted 110 in-person interviews with business and IT executives in
network utilities across 16 countries to gain insights on top industry trends and their business and IT priorities and plans.



IMPACT ON BALANCING THE GRID 
The increase of distributed power generation through 
renewable energy sources has an impact on the equilibrium 
of the system. The challenge that DSOs face is to manage 
the distributed system optimally and to leverage flexibility in 
a decentralized energy market. In addition, TSOs will face a 
bigger challenge in maintaining balance within the grid due to 
increased volatility. These challenges can be managed only 
through a greater exchange of data and closer collaboration 
between TSOs and DSOs.

By 2050, the EU has stated that power generation should be 
almost 100% CO2 neutral. At that time, there will either be a 
minimalized baseload or no baseload at all in the distributed 
balancing system, as it will be covered by renewable 
energy sources completely. However, as long as large-scale 
electricity storage is not yet economically feasible, flexibility of 
demand should be managed in order to absorb peaks and 
prevent outages or blackouts. This requires new systems and 
rules, with all decentralized parties adhering to them in order 
to keep the grid balanced.

System operators’ control measures are currently based on 
grid safety analysis and load flow calculations. An increase 
in the share of renewables increases the volatility of the 
grid. Also, a higher frequency of imports and exports during 
a week causes “loop flows” that impact the stability of the 
national grid. A loop flow can be described as unscheduled 
flows stemming from scheduled flows within a neighboring 
bidding zone or control area. In this case, maintaining 
equilibrium within the system will become increasingly difficult.

Moreover, the day-ahead and intra-day market processes do 
not reflect the value of flexibility sufficiently at this moment.  
In the future, market balancing will use integral balancing, 
which is adjusted to regional balancing across areas or 
bidding zones. So, how will flexibility be facilitated in this 
new market? And what will this make the future look like? 
To begin with, the responsibility for a central market role in 
market facilitation will now vary from merely passing on data 
between market parties to executing processes.
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CENTRAL VERSUS DECENTRALIZED 
MARKET FACILITATION

DIGITALIZATION OF THE GRID
Digitalization or real-time communication within the grid 
is a crucial step toward decentralization. The growing use 
of electrified appliances—electric cars, electric cooking, 
heating—exerts pressure on the grid’s capacity. This increase 
in demand needs to be managed, and one way to do this 
is by making use of smart grids. A key advantage offered 
by smart grids is the capability to convert data into valuable 
information. By collecting data from the grid, a demand-side 
response is possible, based on consumers being given a 
price incentive to shift their demand or to invest in storing 
the energy they have produced. In addition, time variable 
prices will be offered by electricity suppliers or gird operators. 
Examples include time-of-use tariffs, critical peak pricing and 
real-time pricing. In the CGI Global 1000 outlook2, executives 
talked about the view that utilities with a large smart meter 
infrastructure will seek to extract more value from their 
investments by exploiting smart meter data to improve 
operations and create new services. 

DATA EXCHANGE
Improvements in data communication through advanced 
communication techniques enable real-time data 
management, smart metering and transformation into digital 
grids. A few years ago, data from the energy market mainly 
originated from meter readings that were taken once a year. 
Current developments in information technology enable  
the energy market to obtain and process higher volumes  
of data more frequently and on a transactional basis.  
The increase in information flows will instigate a revolution 
within the energy market. 

The new system/market model will lead to new ways of 
facilitating transactions and services. We will have to address 
issues regarding the definition of these transactions or 
services. Who are the transacting parties, what information is 
exchanged to create a transaction or service, and what are 
the rules for governing these transactions. Central market 
systems can facilitate such a system by providing the right 
data for new services, which will evolve for end-consumers. 
For example, real time insight into their energy production  
or consumption and information of market prices and  
price fluctuations.

IMPACT ON MARKET FACILITATION 
What is the impact of the energy transition on market 
facilitation? Three areas can be identified. First, the rollout of 
smart meters will lead to an exponential growth of data. In 
this scenario, data that is needed to control the grid locally 
could be managed through a decentralized approach, while 
data that is needed for the secure supply of the national grid 
could be managed by a central platform. Any potential supply 
surplus in the renewable energy market can be used to 
balance the wholesale market.

Second, the demand and supply flexibility market will have 
to be managed to prevent local congestion. The increase 
in the local supply of electricity can lead to an increase in 
transactions that need to be confirmed and settled. Market 
facilitation can play a role in the aggregation of data in order 
to provide an insight into energy storage capacity, the actual 
flexibility delivered, and the effect of price incentives on the 
usage patterns of consumers.  

Third, miscellaneous new services for grid control and 
settlement, where the market facilitator can provide systems to 
monitor energy balance and trading could come into play. In this 
situation, smart IT solutions will be able to facilitate the energy   
 “buy” and “sell” as well as monitor smart micro grids. Since 
these smart micro grids will still be connected to the national 
grid in order to moderate outages or emergency situations, it 
will be necessary to facilitate the market at a central level. The 
local grid will be impacted by not only the increased consumer 
demand, but also by the supply of local producers.

2 Ibid.
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DATA OPERABILITY
As communication and digitalization progresses, data 
volumes are increasing exponentially. But, how can this 
data help the energy market, especially considering 
changing energy demand? How can data enable flexibility 
in the market? First, data can provide insight into the way 
consumers use energy. Behavior and usage patterns can 
be measured on a real-time basis and managed accordingly. 
For example, it is possible to create a price incentive for 
consumers to charge their electric car at 0:00 when the 
demand on the grid is low, and not at 19:00 when it is high. 

Energy production and consumption is increasingly realized 
more locally. The expectation is that with technology 
improvements, this trend will become more common.  
The move toward decentralization increases the need for 
the management of transaction and settlement data in an 
accurate and timely manner. Consumers are more likely 
to participate in this trend and can be confident that their 
transactions will be handled correctly. This aspect of market 
facilitation can be performed by a system operator or 
aggregator and will be discussed in the next section of  
this paper.

ELECTRICITY STORAGE AND 
VIRTUAL BUFFERING
Electricity storage is a technology that can disrupt the market 
and will release the current dependency of the grid’s assets 
and capacity. One example of the impact that can be created 
by electricity storage is demonstrated by smart micro grids. 
The smart micro grid is a local, decentralized grid that can 
operate independently of the main grid. As electricity storage 
evolves, it could potentially allow a home to go off the power 
grid entirely. Also, electricity storage can be turned on when 
power grid rates are high, and batteries can be charged 
when power grid rates are lower. This process, which is 
called peak shaving, can lower a company’s electricity bill 
substantially.

Categories of electricity storage

• Solid state batteries: A range of electrochemical storage 
solutions, including advanced chemistry batteries and 
capacitors.

• Flywheels: Mechanical devices that harness rotational 
energy to deliver instantaneous electricity. 

• Thermal: The capture of heat and cold to create energy 
on demand.

• Power to gas storage: The process of converting surplus 
renewable energy into hydrogen gas through electrolysis.

• Flow batteries: Batteries where the energy is stored 
directly in the electrolyte solution for a longer cycle life and 
quicker response times.

• Compressed Air Electricity Storage (CAES): This utilizes 
compressed air to create a potent energy reserve.

• Pumped hydro-power: This creates large-scale  
reservoirs of energy with water. 

• Hydrogen storage: Hydrogen is produced and then 
compressed or liquefied, stored, and converted back to 
electrical energy or heat. 

Unfortunately, large-scale electrical energy storage is 
presently technologically and economically unfeasible.  
Tesla is currently working on developing the next generation 
of batteries, which are expected to be more cost efficient, 
and available for large-scale deployment in energy 
infrastructures to support off-peak demand. Another solution 
is a virtual buffer. Electricity can be virtually stored if enough 
data about energy demand is gathered and utilized. A virtual 
buffer is built on the concept of dynamical, data-driven, 
analytic, multi-scale simulations (DDDAMS). DDDAMS will be 
necessary for the efficient and reliable real-time dispatching of 
electricity under uncertainty. The integration of measurement 
data and real-time measurements are essential for this 
paradigm. These measurements include environmental 
measurements such as temperature, solar irradiance and 
wind speed. To facilitate this, large databases will be fed 
from a power grid’s electrical and environmental sensors, 
and estimations of the actual state of the grid will support 
future grid control decisions. The DDDAMS paradigm offers 
a unique framework that can revolutionize a nation’s energy 
infrastructure, alleviate the threat of blackouts, and assure 
the long-term stability, reliability and efficiency of the electric 
power grid. New technology designed for the national energy 
infrastructure would increase the total energy utilized by 
dynamically balancing power supply and demand—moving 
into a “connect and manage” paradigm and transitioning 
from passive to active network management.

Key to this development is the accurate forecasting of 
individual consumers and the ability to regulate demand 
dynamically. Planning and ordering for every customer 
is handled through an intelligent meter or a network of 
heterogeneous sensors. The assumption is that electricity 
demand for an individual customer is predictable. Based on 
the demand forecasted, the required amount of electricity is 
ordered (scheduled automatically through an agent on behalf 
of the customer) ahead of actual consumption.

The supplier receives orders and accepts them only if all 
constraints are met. Otherwise, a new and higher price will 
be issued to discourage customers from consuming too 
much electricity. Price elasticity is used by the supplier to 
determine the amount of adjustment on price. Once the order 
is accepted, from the customer’s point of view, electricity has 
been virtually generated and stored. Information can be used 
to achieve the virtual storage of energy.

 

Period when electricity
is virtually stored

Forecast Schedule Consume

From matching supply with demand to balancing both
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THE ROLE OF THE AGGREGATOR   
An important new emerging role in most competitive markets, such as the UK, is that of the aggregator. The aggregator 
facilitates consumer participation and manages the contract’s flexibility for consumers. Also, the handling of imbalance, for 
example, could be transferred from the “balance” responsible party to the demand response aggregator. However, in certain 
regions, such as the Nordics, this role remains under discussion.

THE ROLE OF THE MARKET FACILITATOR 
This paper has aimed to provide insight into the current developments in the energy market and their impact. Further, this paper 
provides a view on how future market facilitation in the energy market could develop. In this paper, we have found there are 
several prominent developments at the political, technological and economic level that can be observed within the energy market. 
These are discussed in the table below. 

Most prominent developments 

Political/economical 

Societal 

Technological

As a result of these developments, when consumers start to become more aware of their energy consumption and as costs of 
energy technologies decrease, they start local production. With the help of electricity storage, these “prosumers” are enabled to 
create communities that exchange and store electricity through microgrids. However, these microgrids need to be managed and 
organized to maintain equilibrium within the grid. 

At the same time, national and international grids need to be more tightly interconnected, better managed and well balanced.  
On a national level, the energy market is influenced by higher imports and energy flows. As a result, the markets in Central 
Western Europe demonstrate a trend toward further centralization. In this case, the trends of centralization and radical 
decentralization seem contradictive. So, how are these contradictions managed by the TSO and DSOs? Who will facilitate the 
local parties and establish a connection between different regions and national markets? Clearly, there remains a void that has 
not been filled by the current market players. In this situation, central market facilitation can support the needs of different market 
players and grid operators.

Centralization due to the legislative developments in Europe that focus on creating an internal energy 
market where entry barriers are lowered.  

In collaboration with legislative and technological developments, society participates in the production 
of electricity. The community even starts local initiatives to manage electricity production locally. In this 
paper, we call this trend radical decentralization.

Technology provides an increasing ability to store electricity. This is seen as disruptive technology 
because electricity storage technology can disrupt the current status quo of the market. 

MARKET FACILITATOR ROLES 

ROLES IN THE NEW ENERGY MARKET 
The entire energy ecosystem is readying itself for a new era. Climate change, regulatory pressures and increased customer 
expectations are compelling utilities to embrace digital transformation at a much quicker rate. By accelerating their digital strategy 
and implementation, utilities are driving the emergence of new value chains, digitally-based business models and avenues to 
create and deliver value. The massive roll-out of smart meters, digital technology consumerization and a new energy sharing 
economy are all on the horizon. With these imminent developments in the energy market, the current market party roles are 
about to change. Radical decentralization is a key word in this new paradigm. As stated earlier, innovation in storage technology 
will accelerate this development once large-scale energy storage is possible. The energy transition will lead to new roles—
reducing the complexity of market processes and transactions.
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This means that central market operators can now evolve from being merely a data hub for message exchange into a data 
hub that is used and extended to market processes, such as local energy balancing and demand-side management. Market 
facilitation can now provide information to market players—such as grid operators, suppliers and consumers—about energy 
forecasts, demand and supply, and consumer data. Data exchange can play an important role in ensuring smooth market 
processes and safe consumer participation, while market participants can rely on data security and data integrity for transparent 
processes and strengthening market operations.

Market facilitators also can finally develop into central market operators. As a central independent party, the central market 
operator can facilitate the whole energy market. With current developments in the market, the need for information becomes 
increasingly important. Also, privacy and security can be better ensured in a reliable and secure manner from one single point 
through a central market operator. And, there lies the role of the market facilitator to provide transparency.

In business development of the future, the emphasis will now need to be on greater collaboration between markets; this white 
paper has examined the need to bring these worlds together. In this new market scenario, where everything is driven by data, 
central market facilitation is moving toward a decentralized model of governance. To be successful, markets will need to be 
aligned to each other. This can be facilitated by common standards and a centralized platform that enable a transparent market, 
where information is easily available and secure.

Figure 3: Roles of the central market operator in the retail and wholesale market
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