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Abstract— All over the world, the 

increasing amount of distributed 
generation (DG) connected to distribution 
grids is posing a wide range of technical 
and regulatory challenges to the 
distribution sector. Among them, new costs 
and benefits due to DG integration need to 
be re-distributed among network users by 
means of grid tariffs. However, in most of 
EU countries, DG is still exempt from 
paying network tariffs at all; this is likely 
to translate in an increase of network costs 
for other customers, in the form of cross-
subsidies among network users’ categories. 
With this respect, Sweden represents an 
interesting study case: on the one hand, 
each network company is allowed to design 
its own distribution tariffs; on the other 
hand, Swedish electricity regulation 
prescribes partial exemption from 
distribution network tariffs for DG with 
installed capacity below or equal to 1500 
kW. What are the implications of such a 
rule? Are consumers and bigger producers 
paying for higher network charges as a 
consequence of it? 
Along with a review of the general issues 
related to tariff design and DG, this paper 
attempts to answer the formulated 
questions through a numerical estimation 
of the cross subsidies generated by the 
existence of the “1500 kW rule”.  
Results show the existence of significant 
cross subsidies between customers’ 
categories, which are likely to gain in 
importance with future increase of DG 
integration. 
 

Keywords— Network tariffs, distributed 
generation, cost allocation, cross subsidies. 

 
1. OVERVIEW 

In most of EU Member States, an increasing 
amount of distributed generation (DG) [1] is 
being integrated in distribution grids since the 
last few years, mainly due to the EU energy 
targets, first of all the so-called “202020” 
targets [2].  

While, from a technical standpoint, DG is 
likely to affect the network planning and 
operation [3], from an economic point of 
view it may cause an increase or decrease in 
network costs than in an “only-loads” 
network scenario [4]. Therefore, both a sound 
economic regulation of Distribution System 
Operators (DSOs), providing them with the 
right incentives for efficient investments and 
grid operation and, at the same time, ensuring 
them full cost recovery and a fair rate of 
return, and a correct network pricing through 
grid tariffs, so to ensure a fair cost allocation 
to the grid users, are increasingly needed. 
This paper focuses on the latter. 

Distribution tariff design consists, at a first 
stage, in determining the total allowed 
revenue for each distribution company and, at 
a second stage, in allocating such amount to 
network users, i.e. in deciding the tariff 
structure to be adopted [5]. 

A preliminary distinction is needed between 
the distribution tariff, also named as 
Distribution Use of System (DUoS) charge, 
and the so-called connection charge: while 
the former is periodically paid by grid users 

Angela Picciariello*, PhD, Erik G. Lindfeldt, and Lennart Söder  
 

* PhD Student. Electric Power Systems Department, KTH  
angela.picciariello@ee.kth.se 

 

Distributed generation exemption from network 
tariffs: general implications and analysis of a 

case study  



2 
 

 
 

and meant to cover the costs of utilizing the 
networks, the latter is charged una tantum at 
the moment of the connection, supposed to 
cover, totally or partially depending on the 
connection charging approach, system 
investment costs related to the customer’s 
connection. In this paper, DUoS charges are 
under focus only. 

Tariff design generally enjoys a high degree 
of flexibility, a consequence of which has 
been the wide variety of tariff structures in 
different countries, each of them reflecting 
both the characteristics of the respective 
electricity networks and the country´s 
network regulation.  

Typically, the structural elements of an 
electricity tariff are [6]: 
• A fixed charge (€/period), meant to cover 
the infrastructure supply and delivery costs 
regardless of the customer’s consumption. 
• A volumetric charge (€/kWh/period), 
proportional to the energy consumed by each 
customer, and meant to cover the variable 
network costs. 
• A capacity charge (€/kW/period), levied 
e.g. on the maximum power used during a 
specified time range. This charge is meant to 
cover the fixed costs of the infrastructure 
shared with other customers, in proportion to 
the capacity that each of them requires.  

In spite of the increasing importance of re-
distributing network costs and benefits 
adequately in a context of high DG 
integration, tariff design seems to be facing 
substantial difficulty in incorporating these 
new needs into its traditional paradigms. This 
is, in turn, causing new challenges to arise, 
especially [5]: 
• DG exemption from distribution tariffs, as 
still in most of the countries only consumers, 
and not DG owners, pay for the DUoS 
charges. This is, in some cases, the result of a 
policy attempt to credit DG for their potential 
system benefits, e.g. network usage and 
losses reduction. 
• Load-tailored schemes applied to DG, with 
its most relevant example in the combination 

of volumetric tariffs with net metering, 
widespread in several US States [7].  

Both mentioned cases entail a two-fold risk: 
on the one hand, DSOs might face a risk for 
non-recovery of their total distribution costs, 
if they are not allowed by regulation to 
allocate DG-driven additional costs, when 
existent, to other network users; on the other 
hand, more commonly those additional costs 
that DG power plants do not fully pay for, 
due to ill-designed tariffs, will be allocated to 
other network users, this way creating cross-
subsidies between consumers and producers. 
Few examples of the highly diversified DG 
network fees among different countries, 
mainly within EU, follow.  

In UK, all generators pay for DUoS 
charges, according to the so-called Common 
Connection Charging Methodology (CCCM) 
[8]; no exemption for DG power plants from 
network fees is in place, except for the one 
active until 2010 for the generators connected 
before 2005, in recognition of the deep 
connection charges they had paid, later on 
transformed into a shallowish one for all DG 
power plants. 

In Spain, the DG tariff is currently 
represented by a flat fee, corresponding to 0.5 
Euro/MWh for all DG units, with no 
distinction by voltage levels, DG technology 
or size, even though this flat fee is meant to 
be a temporary arrangement [9]. 

In Denmark, most DSOs do not charge 
generators for network utilization, except for 
a small metering and settlement charge. Wind 
turbines are exempt from grid tariffs at all 
[10]. 

A special arrangement for small scale 
generation (below 50 kW) exists in Finland at 
distribution level, with grid fees capped at a 
maximal annual average of 0.07 cent/kWh. 
The maximum network service fee is here 
defined by dividing the sum of charged 
distribution fees from the supplied electricity 
in an individual connection per year without 
value added tax, with the amount of energy 
supplied to the network in the same period. 
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This fee, however, does not include the cost 
for metering and any extra service [11]. 

Outside Europe, an interesting discussion is 
being conducted in the US, where each State 
has its own rules concerning tariff design for 
DG: in Ontario, for instance, 
recommendations have been drawn, among 
the others, to create a separate class of DG for 
the ones above 500 kW and which generate 
more than 10% of their load, for them to be 
eligible for net metering. However, the US 
discussion on tariffs seems to be focusing on 
so-called standby rates, i.e. diversified 
network charges for demand customers with 
self-production mainly depending on the size 
of the production units (and mainly aiming at 
taking into account to what extent a customer 
provided with a self-production unit may still 
need the distribution network, e.g. in case of 
DG outage or planned maintenance), rather 
than on separate tariffs for production units 
[12]. 

Note that, in most of the countries around 
the world, central generation does not pay for 
UoS charges either. The choice of commonly 
not including it in the tariff debate as otherise 
done for DG, might depend on a specific 
view on electricty systems, where the system 
already exists when DG is connected to it, 
and therefore its contribution to network costs 
investigated, while central generation is 
somehow part of an established paradigm. 
This is not the only possible view with 
respect to newtork cost allocation to the 
different netwrok users, but it, in fact, 
represents the one chosen for the analyses in 
this paper, since it permits to narrow down 
the otherwise very wide range of issues 
related with tariff design.  

I. Swedish case 
i. Characteristics of the Swedish 

electricity system and distribution 
tariff design process 

In Sweden, as well as in few more European 
countries, such as Netherlands, Germany, 
Norway and UK, distribution tariffs are set by 
each DSO, while the Regulator´s role is 
limited to setting the allowed revenue for the 

different distribution companies for one 
regulatory period, and some guidelines DSOs 
need to comply with, along with a role of 
revising charges after they have been 
designed [6]. However, even in its revision 
role, the Regulator does not go into the 
details of each tariff structure, being the 
Swedish one known as a so-called ”light-
handed” regulation.  

According to the Swedish Electricity Act, 
the guiding principles to be followed when 
setting network charges simply prescribe 
tariffs to be objective (or cost reflective) and 
non-discriminatory, meaning that that the 
tariffs must be the same for the customers 
within a tariff group (in terms of power and 
voltage level) inside the distribution area, 
thus no distance element is permitted for 
DSOs’ tariffs  [13]. 

The general steps of tariff design in Sweden 
are common to most of other countries: each 
DSO computes its own costs according to a 
division between capital cost and operating 
cost. As a Swedish characteristic, the latter 
cost is, in turn, divided in controllable and 
uncontrollable cost, where only the 
controllable cost is reduced year by year by 
an efficiency target.  
For capital cost, the assessment of the so-
called regulatory asset base represents the 
first main step: in Sweden, it is valued 
according to the principle of replacement 
value. The norm for rate-of-return is decided 
by the method of WACC [14]. Maintenance 
costs usually represent a percent of the asset 
base. Finally, losses computation is 
performed by voltage level, along with a 
calculation of the DSOs’ costs for the usage 
of the overlying grid and a computation of 
metering costs.  
Once total costs are computed by voltage 
level, the second stage of the network tariff 
design process takes place: according to the 
principle that each customer has to share both 
the total costs for its own voltage level and a 
share of the higher voltage levels’ ones, and 
that customers in the same distribution area 
and same voltage level have to be treated in a 
non-discriminatory way, unitary costs are 
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obtained as SEK/kW for each voltage level. 
Note that each power producer is charged a 
share of to the total distribution costs, 
calculated up to the so-called “balance point”, 
in turn identified in a different way by each 
grid company. Losses may be, by some 
network companies, attributed to producers 
based on the difference between the actual 
ones and the ones calculated through load 
flows with no producers connected to the 
grid; this methodology for loss costs 
calculation, as well as  customers paying 
from their voltage level upwards, with the 
underlying idea that the energy flows go 
downwards, clearly reveal the idea that 
electricity grids, in Sweden as well as in the 
rest of the world, are still thought of as 
naturally built for loads and not for 
production, hence the computation of the 
incremental effect of DG on grid costs. 

The effect of this comparatively high 
freedom within the tariff design process is a 
variety of different approaches to tariff 
setting for DG among Swedish distribution 
companies. Such variety is present in terms 
of: 
• The tariff components present in the 

network fees (fixed, energy and capacity 
component, or any combination of them);  

• The total monetary amount that similar DG 
power plants are charged, depending on the 
distribution grid they are connected to; 

• The variables adopted to calculate such 
charges: for instance, the capacity 
component of the tariff, where present, 
which can be levied either on the maximum 
or the average power measured over a pre-
defined time period (which can be, in turn, 
diversified between peak and off-peak time 
intervals), or simply on the DG installed 
capacity;  

• The so-called balance point used to 
calculate the tariffs: it refers to the real, or 
virtual, bus of the grid till which the power 
injected by the DG power plant flows, and it 
may be chosen to correspond to the 
connection point between the distribution 
and regional grids, or just to the one 
between the considered voltage level and 

the higher one in the same distribution grid. 
For some distribution companies, the 
balance point corresponds to a point where 
the injected power is lower than the 
consumption. The choice of such point is 
relevant for tariff design, since it affects till 
what higher voltage level DG will have to 
share network costs through gird fees. 

From a grid technical point of view, an 
intermediate level exists in Sweden between 
distribution and transmission grids, the so 
called regional grids; this represents a quite 
unique characteristic of the Swedish 
electricity system, as a similar structure can 
be found, among EU Member States, only in 
Norway [6]. Some of the big Swedish DSOs 
are, at the same time, RSOs (Regional 
System Operators), e.g. Vattenfall and E.ON: 
regional grids can be, in turn, composed of so 
called regional transmission networks (for 
Vattenfall grids in the voltage level of 130-70 
kV), and regional distribution networks (50-
20 kV) [15].  

Moreover, different grids present a different 
number of voltage levels, based on their 
extensions and number of customers (this is 
the case e.g. for Vattenfall distribution 
network, with its own five voltage levels, 
compared to the only two voltage levels in 
Gotland), which affects as well the structure 
of the tariffs adopted.  

ii. Network tariffs for DG: the “1500 
kW rule” 

As highlighted in [6], Sweden still 
represents one of the few countries in Europe 
where DG power plants are charged DUoS 
charges. However, differentiated network 
tariffs are applied, depending on DG size. In 
particular, regulation prescribes network fees 
exemption for DG power plants whose 
installed capacity lies below the 1500 kW 
threshold, with the exception of an 
administrative fee corresponding to the cost 
of ”measuring, calculating and reporting” 
[13]. 

Technical reasons behind the existence of 
such a threshold might be found e.g. in [16], 
where the following definition is provided for 
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DG: “[…] generation dispersed throughout 
the power system as opposed to large, central 
station power plants. DG typically refers to 
units less than 1500 kW in size that are 
interconnected with the distribution system 
rather than the transmission system”.  

However, historical and political reasons 
seem to have been predominant in 
determining the still valid frontier between 
”small DG” and ”big DG”: in particular, the 
so called Ekovisam rules [17], created in the 
´70s, already provided a set of economic 
conditions for power production up to 1500 
kW.  

The existence of this exemption rule is 
integrated by several other aspects. 

First of all, hourly metering is required in 
Sweden for every generator, and DSOs have 
an obligation to install such a meter with the 
associated data collection equipment, but 
small units (<1500 kW) do not have to pay 
for the meter itself.  

Charges for production exceeding the 1500 
kW threshold are enforced by some 
distribution companies, e.g. GEAB [18],[19] 

Further exceptions are enforced for 
customers with a fuse subscription of 
maximum 63 A and output power of 
maximum 43.5 kW, otherwise known as so- 
micro-generation: they represent a separate 
category within the “small producers” from a 
tariff standpoint. Therefore, in the following 
of the paper the expression “small producers” 
will include the power plants whose installed 
capacity lies between 43.5 and 1500 kW, this 
way excluding both “big producers” and 
micro-generation. 

The exemption of “small producers” from 
grid tariffs and its implications in terms of 
allocation of the grid costs among network 
users are becoming timing issues to be 
analyzed, in a context of increasing 
regulatory attention to tariff design. In 2012, 
a report by the Swedish Regulator (Energy 
Market Inspectorate) widely discussed the 
need for new rules within network tariff 
design in Sweden, [20]. In the wake of such 
debate, a more detailed analyis was 
commissioned to the consultancy firm 

Grontmij by the Energy Market Inspectorate 
on distribution tariffs for ”small” and ”big” 
producers for the different distribution areas 
all over Sweden: the output of the analysis 
was a report [21], released in December 
2014, which highlighted how different tariff 
structures have led so far to substantial spread 
between charges paid by DG owners 
depending on which network they are 
connected to. Figures 1 and 2 from [21] 
visually illustrate such spread in the network 
tariffs paid by producers below and above 
1500 kW, respectively. Both figures 
specifically refer to the fixed component of 
the distribution tariffs,; only 78 and 56 
network companies are considered (out of a 
total of 140 companies), respectively, being 
these the ones that have such a fixed 
component within their producer tariffs.  

 
Fig. 1. Flat fee for producers up to 1500 kW, SEK/year [21] 

 
Fig. 2. Flat fee for producers above 1500 kW, SEK/year [21] 

With respect to ”small producers” fees, 
however, even among the 78 DSOs providing 
such a fee, consistent differences arise from a 
tariff point of view: 18 of these companies do 
not charge ”small producers” any fee at all; 5 
other companies do not charge any network 
fee for production if the network user already 
had a network subscription as a load (among 
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them, big companies such as Vattenfall and 
Göteborg Energi); finally, among the firms 
charging ”small producers” the above 
mentioned administrative fee, such fee 
oscillates in the range between 384 SEK/year 
(in the case of Jönköping Energi) and 
21000/year (for Landskrona Energi), with an 
average fee of 3400 SEK.. It emerges from 
the analysis that the minimum charge is more 
than 50 times lower than the highest one, 
confirming the high variety in grid tariffs’ 
structures and magnitudes among Swedish 
DSOs. Moreover, few more companies  
contravene the ”1500 kW rule” by applying 
to ”small producers”, along with the fixed 
administrative fee, an energy fee (Ystad 
Energi) or a capacity fee (Vetlanda Energi 
and Sävsjö Energi) [21]. 

 
2. METHODOLOGY 

The aim of the present study is to 
quantitatively estimate the impact of the 
described “1500 kW rule”, in terms of cross 
subsidies among customers’ categories.  

The designed methodology estimates the 
cross subsidies potentially received by ”small 
power producers” in Sweden, in terms of 
difference between their current network fees 
payments and network charges they would 
allegedly be paying for if the ”1500 kW rule” 
was not in place. 

It is worth mentioning that, a precise 
estimation of cross subsidies would need an 
exact knowledge of the grid costs and of their 
relations with the cost responsible actors. 
However, this kind of data represents a 
confidential information only available to the 
DSOs. 

Thus, the publicly accessible information 
this analysis relies on are: 
• Distribution network tariffs for power 
producers with installed capacity below and 
above 1500 kW, available on the website of 
each DSO; 
• Information on the number of ”small 
producers” units connected to high voltage 
(HV) and low voltage (LV) grids, 

rispectively, and on their aggregate total 
energy yearly injected into the gird, available 
on the Energy Market Inspectorate website 
[22], for the years 2008- 2013. 
• ”Small producers” aggregate installed 
capacity for  some of the DSOs chosen for 
the analysis.  
• Total annual income from network tariffs 
for each DSO [22]. 

Therefore, the following assumptions were 
made:  
• It is reasonable, in a cost-reflectivity 
perspective, to apply to ”small producers” the 
same capacity and energy fees that are 
applied to ”big producers”, given that their 
impact on network costs does not vary much 
(especially for those producers close to the 
thresholds, from both groups). 
• The network fees applied to ”big 
producers” by each DSO may be considered 
to be cost-reflective themselves. 
• The installed capacity for small producers, 
where not available, was estimated from the 
aggregate injected energy, by applying a load 
factor for wind power plants equal to 0.25 
[23]. Note that the underlying assumption 
behind this is that ”small producers” only 
correspond to wind power plants, i.e. other 
kind of technologies such as hydro or solar 
power plants were not considered. 

The choice of the DSOs whose tariffs to be 
analysed was guided by the following 
criteria: 
• Swedish major DSOs, in terms of number 
of customers and yearly turnover, were 
considered: for this purpose, E.ON, Vattenfall 
and Fortum have been selected; given that for 
some of them, e.g. Vattenfall and Fortum, 
different distribution areas present 
differentiated tariffs, the areas with higher 
integration of ”small producers” were, in 
turn, singled out for the analysis. 
• GEAB AB, a DSO with Gotland-based 
distribution networks on the namesake 
Swedish island, was included in the analysis, 
due to the high wind power penetration (25% 
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of total electricty consumption in Gotland 
from wind power as of 2011 [24]). 
• Vetlanda Enegi was included in the 
analysis as an example of DSO with a 
capacity component for ”small producers” 
networrk fee, in spite of the ”1500 kW rule” 
prescriptions. Yistad Energi, applying ane 
energy tariff to ”small producers”, could not 
be included in the analysis though, since its 
producers’ tariffs were not available online. 

Note that, the following elements have been 
neglected within this analysis on cross 
subsidies’ estimation; including them would 
make the overall estimation more precise: 
• The so-called network compensation, 
representing a sort of negative network 
charge, as it remunerates power producers on 
the grounds of their energy production or 
their installed capacity, for their potential 
positive contribution to network losses 
reduction, avoided costs for the usage of the 
overlying (or regional) grid. Such 
compensation is not part of the network 
tariffs itself and, therfore, has not been 
considered of interst when comparing 
potential cross subsidies arising from newtork 
fees, but it still may represent a consistent 
monetary amount that producers receive and 
be even bigger than the network fees they pay 
[21]. Note that this compensation is often set 
very similar, for each DSO, for all generators, 
for instance for small and big producers, such 
that it does not seem to reflect the impact of 
each customer on cost reduction; this element 
can be explained by the fact that both the 

costs for losses and for the overlying grid 
currently represent non-controllable costs for 
DSOs and, therefore, they might not have 
enough incentive from regulation to decrease 
them by sending to producers the right 
compensation signals. 
• The fixed component of netowrk fees, 
meant to cover administrative burden, has not 
been included in the analysis: in fact, even 
though representing a substantial part of the 
fee itself, DSOs are allowed to have this 
component in their tariffs and it may be 
different from one another, so that it is 
reasonable to consider it cost reflective and, 
thus, not a source of cross subsidies. 
• Connection charges, already mentioned in 
the Overview section, have not been included 
in the analysis, as they are not considered as 
part of the DUoS charges. However, it is 
worth mentioning that the connection 
charging approach affects DUoS charges, 
since total DSOs’ costs are recovered by the 
total of them two: this means that, if e.g. the 
total costs caused by the DG connection are 
not fully recovered through the connection 
charges, the remaining share will be 
socialized among customers through DUoS 
charges. 

Table 1 shows the main data concerning 
”small producers” installed capacity and 
energy production for the different DSOs, 
utilized for the performed calculations.  

Table 2 illustrates distribution network 
tariffs for the selected DSOs, both for 
producers below and above 1500 kW. 
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DSO Number of small 
units 

Small units total 
installed capacity 

[MW] 

Small units total injected 
energy [MWh] 

 LV HV LV HV LV HV 

GEAB 36 54 14.3 66.5 29522 194430 

Vattenfal Norr 13 33 8.56 102 4235 48131 

Vattenfall Söder 192 189 25.7 163 54776 356098 

E.ON (Kungsbacka &Västbo) 683 290 197.88 433353 

Fortum (V. Svealand) 174 62 200.84 439849 

Fortum (Dalarna,Norrland) 49 28 185.71 406708 

Fortum (Västkusten) 142 40 150.38 329340 

Vetlanda Energi 5 3 4.17 9132 

Table 1. Data on DG with installed capacity up to 1500 kw for each DSO. 

 

DSO 
Small units 

flat fee 
[SEK/year] 

Small units 
capacity 

fee 
[SEK/kW/y

ear] 

Small 
units 

energy fee 
[öre/kWh] 

Big units flat 
fee 

[SEK/year] 

Big units 
capacity fee 

[SEK/kW/year] 

Big units energy 
fee [SEK/kWh] 

 LV HV      

GEAB [18]-[19]- [25] 3996 7500 0 0 8100 130.8 2.0 

Vattenfal Norr [26]-[27] 2400 0 0 2400 108 48 7.5 5.5 

Vattenfall Söder [28]- [29] 2400 
 0 0 2400 108 48 6.2 4.2 

E.ON (Kungsbacka 
&Västbo) [30]-[31] 1500 0 0 25200 75.6 0 

Fortum (V. Svealand) [32] 1800 1980 0 0 7980 126 0 

Fortum 
(Dalarna,Norrland) [33] 1800 1980 0 0 7980 115 0 

Fortum (Västkusten) [34] 1800 1980 0 0 7980 104 0 

Vetlanda Energi [35] 2601 47 0 24970 99 0 

Table 2. Distribution network tariffs for DG below (small units) and above (big units) 1500 kW for each DSO. 
 
 

3. RESULTS  

The results from the analysis are shown in 
Table 3, in terms of estimation of: monetary 
amount currently paid by small DG units 
through tariffs, monetary amount they would 
pay if the capacity and energy components of 
the fees for big units were applied to them 
(the fixed component of the fee is kept 

invariant in the two scenarios), the ratio 
between these two quantities and cross 
subsidies as a percent of the total annual 
income of each DSO from network fees. 
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DSO 

Current 
payment by 
small units 

[kSEK/year] 

Cost-reflective 
estimated 

payment by 
small units 

[kSEK/year] 

Ratio Cross subsidies as % of 
DSO´s annual income 

GEAB 55 
 11542 0.048 4.75 

Vattenfal Norr 110 5724 0.019 0.76 

Vattenfall Söder 914 11676 0.08 0.25 

E.ON (Kungsbacka 
&Västbo) 1459 16420 0.089 0.3 

Fortum (V. Svealand) 436 25742 0.017 2.51 

Fortum (Dalarna,Norrland) 144 21500 0.007 3.7 

Fortum (Västkusten) 335 15975 0.021 1.98 

Vetlanda Energi 21 434 0.048 0.88 

Table 3. Cross subsidies results 

As the table shows, DG power plants whose 
installed capacity is included in the range 
43.5-1500 kW currently pay between 2% and 
5% of the charge they would be paying if the 
same energy and capacity charges as for 
bigger power plants were applied. 

Such cross subsidies amount to less than 1% 
of the yearly total income for Vattenfall, but 
to an amount comprised between 2% and 
almost 4% for Fortum, reaching up to almost 
5% for GEAB. These figures are slightly 
lower, but still comparable, for Vetlanda 
Energi, where a capacity fee is applied to 
small producers. 

Note that, except for Vattenfall, the other 
DSOs do not have a HV capacity fee for big 
units, hence we simply applied the unique 
capacity fee for big units to both LV and HV 
small units; this choice is slightly 
conservative, as a LV capacity fee would be 
considerably higher than a HV one, as 
Vattenfall tariffs clearly show. 

 
4. DISCUSSION AND CONCLUSIONS 

As the conducted analysis has shown, the 
estimates of the cross subsidies currently 
received by DG units with installed capacity 
between 43.5 kW and 1500 kW represent a 
small but non-negligible share of the DSOs’ 
annual incomes. This output suggests the 
non-cost reflectivity of currently adopted 

distribution network fees in Sweden. 
However, when we discuss cost-reflectivity 
issues, it should be kept in mind that it is a 
wide and complex concept, often subject to 
different interpretations: in fact, we hereby 
evaluated a sort of “aggregate” cost-
reflectivity, with respect to which cross 
subsidies are estimated between customer 
categories (small producers, big producers, 
consumers) only. Alternative analyses might 
estimate cross subsidies with a higher level of 
details, e.g. between customers connected on 
the same voltage level but at different 
distances from the substation, but this kind of 
analyses would, on the one hand, require 
much more information and computational 
effort and, on the other hand, use as a 
reference for cost-reflectivity a concept 
which would be conflicting with the earlier 
mentioned concept of non-discrimination. 

To an even larger extent than for the 
necessary compromise between different 
tariff design principles, a fully cost reflective 
approach may be hindered by the existence of 
specific policy objectives, such as the 
promotion of smaller, renewable production 
units. In fact, the latter seems to represent one 
of the main reasons behind the current tariff 
arrangement. However, even in this case, 
higher transparency within policy 
applications would be recommended, and this 
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imposes cross subsidies to be, if not 
completely removed, at least reduced. This 
would allow, as well, a reduction in 
geographical differences within Swedish 
national territory, which would otherwise 
potentially arise with such diversified tariff 
structures, on the one hand, and different DG 
penetrations, on the other hand.  

Future work should be done for 
understanding to what extent consumers and 
bigger producers are currently paying for the 
emerged cross subsidies, as the present 
analysis did not focus on this aspect. 
Moreover, an analysis of reduction of the 
1500 kW threshold might represent a useful 
complement to this one, where the threshold 
was ideally totally eliminated. 

As a matter of fact, the relevance of such 
kind of analyses should be expected to 
increase, with increasing amount of DG, e.g. 
photovoltaic systems, expected to be 
integrated in the distribution grids in Sweden 
in the next few years. 
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