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Increasing problems with network constraints  
and growing risks of local power shortages
In recent years, capacity constraints in the Swedish electricity network 
have become more pronounced. These bottlenecks represent sources 
of increasing regional differences in electricity prices and have affect-
ed the establishment of new businesses – a problem emphasized in 
Stockholm and the Skåne region. Transmission bottlenecks, growing 
demand for electricity due to electrification and urbanization, and 
profitability concerns related to local generation capacity due to tax 
increases jointly contribute to a risk of local power shortages. These 
occur when electricity consumption is close to or above the system’s 
capacity limit. Power shortages yield extremely high market-clearing 
prices and may in worst-case scenarios lead to demand rationing if the 
production is insufficient to cover the demand. However, such cur-
tailment has never occurred in Sweden.

The urban regions in Sweden depend on surrounding regions for 
their electricity supply, which means that a solution to power shortages 
is to expand the capacity of the transmission network. However, ob-
servers expect that it will take eight to ten years until Svenska kraftnät, 
which owns and operates the transmission network, has completed the 
planned reinforcements. Until then, local solutions must be found that 
are able to maintain the electricity supply given the existing network 
constraints at the various voltage levels in the electricity network.
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How to improve the electricity market?
This report aims to present proposals for market reforms that can help 
solve local imbalance problems in the electricity supply for Swedish 
urban regions, given the capacity constraints in the network. Here, we 
emphasize solutions that can be implemented within one to two years.

Improving the economic incentives of market participants should 
help alleviate problems related to local power shortages through three 
main channels: 

1. Ensuring the profitability of existing generation capacity, activat-
ing reserve capacity, and restarting retired facilities.

2. Activating flexible electricity demand. 
3. Implementing unconventional solutions such as energy storage 

and mobile power plants. 

Some additional potential is found in temporarily expanding network 
capacity.

Problems concerning the  
current electricity market design
The Swedish electricity market is divided into four bidding zones to 
reflect capacity constraints in the transmission network. Electricity is 
cheaper in northern Sweden due to excess local production capacity, 
whereas excess local demand increases the price of electricity in south-
ern Sweden. Occasionally, internal bottlenecks within bidding zones 
arise when the transmission network does not have sufficient capacity 
to meet the demand for electricity at the zonal electricity price. Svenska 
kraftnät mainly handles such internal bottlenecks through redispatch. 
In such cases, individual units receive compensation to increase pro-
duction or reduce consumption where there is a local power shortage, 
whereas units pay to reduce production or increase consumption when 
there is a local power surplus.

Congestion management with regard to internal bottlenecks causes 
four main problems:

1. Capacity in regions with excess demand risks becoming unprof-
itable as electricity prices fail to reflect local resource shortages. 
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Critical facilities might then shut down unless they receive com-
pensation to ensure their survival.

2. Only selected facilities with enough flexibility to rapidly alter pro-
duction or consumption are allowed in the redispatch market. In 
practice, however, the redispatch market excludes combined heat-
and-power (CHP) plants and small-scale flexible consumption.  

3. Svenska kraftnät may be forced to reduce trade across bidding 
zones. Such trade restrictions reduce market efficiency and may 
violate EU regulations.

4. Arbitrage may occur due to some production and consumption 
facing different prices on the power exchange and in redispatch. 
For instance, flexible consumption units may benefit from buying 
excessive amounts of electricity on the power exchange and then 
selling the surplus as consumption reduction at a higher price as 
redispatch. Such behavior may, in turn, exacerbate local power 
shortages.

An improved bidding zone  
configuration for improved efficiency
The most efficient market design reform when it comes to solving 
problems of local imbalances is an improved bidding zone configura-
tion. It is especially important that a separate bidding zone is created 
for the Stockholm area. This reform will increase efficiency in the short 
run by ensuring the profitability of existing generation capacity. In the 
longer run, this configuration will direct investments to areas where 
efficiency gains are the highest through granular price signals that 
identify the resource constraints in the system. Specifically, investments 
in new generation capacity will be directed to regions with excess sup-
ply and high prices, whereas investments in new consumption will be 
steered towards regions with excess supply and low prices. 

Studies on the configuration of bidding zones are now being con-
ducted at the European level. However, this report does not include 
any detailed analysis of the optimal number of bidding zones, nor with 
regard to their boundaries.
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How to avoid large price differences for consumers?  
An objection against additional bidding zones concerns the negative 
consequences for consumers in import demand zones, as they risk pay-
ing higher electricity prices than other consumers. A more fine-grained 
partitioning into bidding zones also has a negative impact on liquidity 
in the financial and other markets and may also weaken competition in 
the electricity market. The report suggests measures to mitigate such 
problems. For instance, one way of increasing the liquidity of the finan-
cial market is for Svenska kraftnät to start trading financial contracts.

The report proposes that bidding zones in urban regions should 
be partial. Specifically, urban bidding zones should only apply to the 
sale of electricity, whereas purchases should be priced according to 
the existing configuration. One advantage of such partial bidding 
zones is that they can be introduced without negative consequences 
for consumers in terms of distribution. Local producers receive higher 
revenues when new bidding zones are introduced in urban areas with 
a local shortage of electricity. Partial bidding zones will lower the 
congestion rents of Svenska kraftnät, but their redispatch expenses will 
also decrease. Moreover, partial bidding zones will reduce the need to 
support critical electricity production in urban areas. Partial bidding 
zones pose some challenges, one of which is related to the arbitrage 
possibilities when the purchase price and the selling price of electricity 
differ within a partial bidding zone. In addition, the localization signal 
for electricity consumption vanishes when electricity prices are the 
same in different bidding zones. We believe that these problems are 
manageable, particularly since they are addressed in other markets with 
similar designs, such as in Italy and some electricity markets in the US.

Another option is to change the bidding zone configuration both 
for producers and consumers and then offer consumers schematic 
compensation for the increase in electricity prices. A major challenge 
here is the difficulty in designing efficient compensation for individ-
ual consumers. In addition, consumers may behave strategically to 
increase their compensation.
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A power exchange able  
to handle internal bottlenecks
It is also possible to manage local power shortages without changing 
the configuration of bidding zones. The market can be designed in 
such a way as to increase the price of electricity within a bidding zone 
to reduce local demand imbalances to such a degree that the internal 
capacity is able to handle the internal flow of electricity. The advantages 
of handling internal bottlenecks already at the power exchange include 
reducing the need for redispatch and that the locally higher electricity 
price reduces the risk of local power shortages, compared to the cur-
rent market design. One problem is that the price in the entire bidding 
zone increases when there is a local power shortage, thus resulting 
in electricity becoming more expensive for all consumers. The price 
signals for locating new generation and consumption are less precise 
compared to a market with additional bidding zones. Moreover, trade 
between bidding zones may have to be curtailed to balance supply and 
demand in local areas with excess supply. This may be in conflict with 
the ambition of the EU to increase market integration. 

Local electricity trade: flexibility markets
Power shortages occur a few hours per year when there is an imbalan-
ce between available production and demand. Such imbalances are 
increasingly common also in the distribution network, meaning not 
only in the transmission network. This means that part of an efficient 
solution to local imbalance problems is to provide economic incenti-
ves to activate flexible production and consumption at the level of 
the distribution network instead of only expanding network capacity. 
Technological developments have enabled introducing electricity tra-
ding at the local level. Local flexibility markets are being introduced 
in many parts of Europe to improve the local balancing of supply and 
demand. In Sweden, such pilot markets exist in Stockholm, Uppsala, 
Malmö, Gotland, Västernorrland, and elsewhere.

Aggregators will play an important role in solving local imbalance 
problems. Their role is to coordinate and aggregate demand responses 
for very small players, even at the household level. Flexibility markets 
complement the existing markets, as they aim to solve imbalances 
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in the distribution network. However, system operators can also use 
flexibility markets to relieve congestion and control the voltage in the 
transmission network.

These markets are currently under development, which means that 
many detailed design issues remain to be determined. The report dis-
cusses design measures that could make these markets more efficient. 
A particularly important aspect is to harmonize market rules and price 
formation with existing market platforms to improve cooperation and 
avoid strategic trade across markets. It is important that whoever op-
erates the flexibility market is independent of the network owner and 
other market participants. To stimulate demand flexibility, it would 
also be helpful if consumers were able to sign hybrid retail contracts. 
Under such contracts, consumers pay a fixed rate for their planned 
consumption and a variable price for deviations from their planned 
production. 

Network tariffs as a complement to local markets 
Consumers not only pay for the electricity they use but also cover the 
cost of transporting electricity from power plants to users. Proper-
ly designed network tariffs may provide incentives for more efficient 
electricity consumption. We propose that network tariffs should allow 
some geographical differentiation and consist of three components: 

1. A fixed part covering interconnection, measurement, and billing 
costs.

2. An energy part covering short-term variable costs associated with 
network losses.

3. A capacity part covering the cost of capacity expansion.

We argue that regulation should be improved to strengthen incenti-
ves for network owners to implement efficient network tariffs. Such a 
reform may involve enabling distribution network owners to assume 
local system responsibility.

Market-based price signals are still preferable as network tariffs by 
necessity are schematic. Network tariffs can be used instead of local 
electricity prices to address local imbalances in the electricity supply 
if the conditions for establishing a liquid and well-functioning local 
market are weak.



ElEctricity ShortagES in Major SwEdiSh citiES – a MarkEt PErSPEctivE

8

About the authors
Pär Holmberg is an associate professor of economics and has a PhD in 
electric power engineering. He is a researcher at the Research Institute 
of Industrial Economics (IFN) and is affiliated with the Energy Poli-
cy Research Group (EPRG) at the University of Cambridge, United 
Kingdom, and the Program on Energy and Sustainable Development 
(PESD) at Stanford University, United States. 

 
Thomas Tangerås is an associate professor of economics. He is a rese-
archer at the Research Institute of Industrial Economics (IFN) and 
is affiliated with the Energy Policy Research Group (EPRG) at the 
University of Cambridge, United Kingdom, and the Program on En-
ergy and Sustainable Development (PESD) at Stanford University, 
United States. 


