
 

 
Box 3203 

103 64 Stockholm 

 

Besöksadress: 
Sveavägen 59, 4tr 

 

 
ratio.se 

 

 

Magnus Söderberg 
Yingkui Yang 

Does published research 
influence policy outcomes?  
The case of regulated electricity 
networks in western Europe 

Ratio Working Paper No. 346 



1 
 

 
 

Does published research influence policy outcomes?  
The case of regulated electricity networks in western Europe 

 
 

Magnus Söderberg a,b,† and Yingkui Yang a 
 

a University of Southern Denmark, Esbjerg, DENMARK 
b Ratio Institute, Stockholm, SWEDEN. 

† Corresponding author: magnus.soderberg@ratio.se  
 
 

This version: 7 April 2021 
 
 
 
 
Abstract 
This study investigates the relationship between number of articles about electricity network 
regulation published in peer-reviewed journals and actual electricity network prices. Data on published 
articles are sourced from ScienceDirect and network prices are provided by Eurostat. Different 
empirical approaches give the same result, namely that an increase in the number of published articles 
reduces the regulated network price. When articles are highly relevant, one additional article published 
per year reduces the price by at least 10%. Results also show that the influence on prices is delayed 
and the effect lasts for a few years. A survey is sent out to regulators to better understand if the 
relationship can be interpreted as causal. Responses reveal that regulators do access and incorporate 
relevant research into their work. Considering the cost required to continuously publish relevant 
articles, research seems to be a highly effective complement to more traditional regulatory work.  
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1. Introduction 
One of the primary objectives of the electricity market deregulation that began in the 1980s, was to 
separate the network part, which was considered a natural monopoly, from the competitive trading of 
electricity. Since the local networks are monopolies, efficient market outcomes rely on effective 
economic regulation. After a phase of regulatory experimentation, most countries have implemented a 
form of ex ante price or revenue cap regulation with fixed regulatory periods to restrict prices and to 
give incentives for cost reductions. How has this worked out? In 2014 the European Commission 
pointed out that more appropriate network regulation was needed to combat increases in network 
prices (European Commission, 2014, p. 9). Inspection of data from Eurostat reveal that some 
European countries have experienced substantial network price increases over the last decade, whereas 
others have experienced flat, or even decreasing, prices. For example, when comparing prices in 
2007/08 with prices in 2018/19 in the 5 000 – 14 999 kWh consumption band, prices have increased in 
Belgium (+43%), Denmark (+29%), Finland (+36%) and Sweden (+34%) and small increases, or even 
decreasing prices, have been observed in Germany (+2%), Netherlands (-6%), Norway (+2%) and the 
UK (-14%). Thus, it is natural to ask why consumers in some European countries have experienced so 
large price increases during the last decade, whereas in other countries they have had their prices 
reduced.  
 
Moreover, there is a risk that electricity regulators will continue to struggle in the future since 
additional objectives are about to be imposed on the networks, such as to contribute to energy 
efficiency and to shift load - implemented in the form of time-of-use and power-based tariffs. 
Networks also face technological upgrades, e.g. the installation of smart meters. These new 
requirements will make the regulatory work even more complex and will introduce a new set of 
feasible solutions where, for example, the network firms can argue that their price increases are 
implemented to reduce the demand when intermittent sources are not producing. Network price design 
has already become a part of the EU Clean Energy Package, a directive that provide the legislative 
framework for facilitating the clean energy transition (Schittekatte and Meeurs, 2018). 
 
How should society respond when an already complex problem is about to become even more 
complex? In this paper we test the hypothesis that regulatory effectiveness is positively related to 
research intensity. More specifically, we test if those countries that have experienced relatively smaller 
price increases have had their regulatory system more intensively scrutinised by researchers. As 
claimed by the regulatory scholar Richard Posner, regulation is one of the ‘advanced’ topics in the 
legal field (Posner, 2006) and it is plausible that deep factual knowledge and problem-solving skills 
can be an asset when regulatory decisions are made.  
 
Evidence has shown that research can influence the decision-making of policy-makers to some extent 
(Newman et al., 2016). Newman et al. (2016) concluded that academic research was valuable, and had 
a practical influence on policy advice and decisions based on studies in the US, UK and Canada. 
Talbot and Talbot (2014) even found that research used by policy-makers can exceed expectations. 
Thus, it is possible that investments in regulatory research can increase regulatory effectiveness.  
 
While it is impossible to determine the impact of a single research project/output on regulatory 
decisions (e.g. Meagher et al., 2008), we collect data on research articles published in peer-reviewed 
journals over 20 years about electricity regulation (both indirectly and directly) in 12 European 
countries. Next we correlated the number of articles with Eurostat’s network prices and pay particular 
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attention to the lag between publication timing and prices. The results reveal that published research 
about electricity regulation reduces the electricity network price. It takes 5-8 years until research has 
an impact on prices and the effect lasts for 2-3 years. The effect is stronger the more directly articles 
deal with electricity network regulation. Thus, the results are consistent with that research articles 
about regulation help regulators design and implement more effective rules, which in turn help to 
reduce regulated prices.  
 
To get closer to a causal interpretation we survey regulators about their view of scientific research, 
their collaboration with universities and where they see most need for research in the future. Of the 
eight regulators that responded to our survey, all claimed that scientific research is valuable to them. 
To keep up to date with research, regulators participate in research training and projects; none has staff 
members who conduct their own research but some collaborate actively with researchers and are co-
authors on published scientific articles. Regulators express a need to better understand both traditional 
regulation (e.g. design of benchmark regulation and the calculation of scale properties) but also new 
requirements, such as requirements that follow from EU electricity market integration, how to regulate 
storage and microgrids and how regulation can support continued electricity decarbonisation. As a 
conclusion, regulators invest both financial and human resources to keep up to date with relevant 
developments of scientific research; their motivation for doing so seems to be driven by their desire to 
access knowledge, rather than to support research more generally.   
 
The remained of the paper is structured as follows. Section 2 describes the method used in the 
analysis. It focuses on the data of the published articles that we collected as part of this study. Section 
3 contains the empirical analysis that investigates the relationship between network prices and number 
of published articles. Section 4 describes the survey that was sent to regulators and report about the 
responses that were received. Finally, Section 5 concludes with a summary of our findings and their 
implications for funding research about electricity network regulation.  
 
 
2. Method & Data 
This study focuses on network prices and published research of relevance for 12 western European 
countries. The countries are: Austria, Belgium, Denmark, Finland, Germany, Italy, Netherlands, 
Norway, Portugal, Spain, Sweden and United Kingdom. Further details about the network prices are 
provided in section 2.1. Next, we identify scientific articles published in peer-reviewed journals by 
ScienceDirect. This is explained more in section 2.2. Finally, a survey was sent to all regulators that 
are members in the CEER/ERGEG, inquiring about their view of scientific research, how they use it 
and what they think are the most important regulatory problems scientific researchers should address, 
both in the short- and long-term. We return to the survey in section 4.  
 
2.1 Price series in western European countries.  
Network prices are collected from Eurostat, which reports prices for different consumption bands, two 
of which are used in this study: (i) 2 500 – 4 999 kWh, and (ii) 5 000 kWh – 14 999 kWh.1 Prices 
collected in their national currencies are deflated with the Harmonised Index of Consumer Prices 
(HICP)2 and then standardised by setting the first reported price equal to unity. Table 1 displays the 

 
1 Source: Eurostat, http://ec.europa.eu/eurostat/web/energy/data/database 
2 Source: Eurostat, http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=prc_hicp_aind&lang=en 
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relative network price changes in 2018/19 relative to 2007/08 for the two consumption bandsfor each 
of the 12 countries. Price directions (increase, constant or decrease) and magnitudes are generally very 
similar in the two consumption bands except for Spain where prices went up in the 2 500 – 4 999 kWh 
band and slightly down in the 5 000 – 14 999 kWh band.  
 
In general, prices increased during the decade, with the largest increases in Belgium (43-47%) 
followed by Sweden (34-39%) and Finland (31-36%). More moderate increases have been witnessed 
in Denmark and Portugal, whereas prices have been constant or only increased slightly in Germany, 
Norway and Spain. Austria, Italy and the UK have all experienced falling prices. The price increases 
in Belgium is partly attributed to a weak and expensive regulatory system, driven by the co-existence 
of one federal and three regional regulators with changing responsibilities (Agrell and Teusch, 2015; 
Heald et al., 2019). This has increased the direct regulatory cost, as well as the regulatory risk, both of 
which put upward pressure on the network prices. In Sweden, the regulatory system has not been 
strong enough to oppose the resistance from the network firms. The firms have appealed several of the 
regulator’s decisions and won most of those appeals in the court. Customers have not had the chance 
to have their concerns reviewed by the court, which have tilted the legal practice in favour of the 
firms. The price increases in Finland has been attributed to investments in the network infrastructure, 
following a growing share of renewable energy sources (Finnish Ministry of Economic Affairs and 
Employment, 2019). Countries with price decreases can be partly explained by improved utilization of 
the electricity network (Heald et al., 2019). 
 
 
Table 1. Relative network prices for different consumption bands in selection of west European countries.   

Consumption from  
2 500 kWh to 4 999 kWh 

Consumption from  
5 000 kWh to 14 999 kWh  

Average 
2007/08 

Average 
2018/19 

% price diff 
 

Average 
2007/08 

Average 
2018/19 

% price diff 

Austria a 1.00 0.89 -10.6% 
 

1.00 0.85 -14.7% 
Belgium 1.03 1.52 46.9% 

 
1.03 1.47 42.5% 

Denmark b 1.00 1.05 5.2% 
 

1.00 1.29 28.9% 
Finland 1.00 1.31 31.2% 

 
1.00 1.35 35.5% 

Germany 0.93 1.03 11.8% 
 

0.92 0.94 1.8% 
Italy c 1.00 0.79 -21.2% 

 
1.00 0.49 -51.2% 

Netherlands d 1.00 0.99 -0.4% 
 

1.00 0.94 -5.7% 
Norway 0.99 1.05 5.5% 

 
0.99 1.01 2.1% 

Portugal e 1.00 1.12 12.4% 
 

1.00 1.33 33.4% 
Spain f 1.00 1.14 14.1% 

 
1.00 0.98 -1.5% 

Sweden 1.03 1.43 38.8% 
 

0.97 1.29 34.0% 
UK g 1.00 0.85 -15.3% 

 
1.00 0.86 -13.9% 

Source: Eurostat. a No reported prices in 2007. b Prices in 2007 excluded as they are considered outliers – they 
are 40-60% higher than the prices in 2008. c No reported prices in 2007.  d No reported prices in 2007 and 2008. 
Prices in ‘Average 2007/08’ are those reported in 2009. e No reported prices in 2007. f No reported prices in 
2007. g No reported prices in 2007 or 2010. 
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2.2 Number of articles in peer-reviewed journals 
We identify articles published in peer-reviewed journals that are searchable through the ScienceDirect 
database. Identification follows a three-stage search procedure where, in the first stage, three keywords 
are used: regulation, electricity and [country name], i.e. a separate search for each of the 12 country 
names. This represent a gross list of papers, many of which deal with topics unrelated to economic 
regulation of energy networks, e.g. technical and safety regulation of production facilities and 
economic regulation of other markets only vaguely related to electricity. These articles are 
summarized in Appendix A. The second stage comprises a manual inspection of each paper to exclude 
those not directly or indirectly relevant to the economic regulation of electricity markets. This 
excludes articles about technical regulation and those about non-energy markets. The third stage 
involves an additional filtering process where all articles except those directly related to economic 
regulation of energy networks are excluded. This excludes, for example, studies that deal with 
economic regulation of production, wholesale and retail energy markets. 
 
Figure 1 displays the number of scientific publications that are related to regulation and electricity. 
Overall, the values are subject to a positive trend, at least between 2000 and 2016. The values seem to 
have levelled out at a high level during the last four years. Number of articles at the end of the period 
is about nine times higher than at the beginning.  
 
 
Figure 1. Stage 1 articles.  
 

 
 
Note: Sample selected by using the following key words: regulation, electricity and [country name] 
 
 
Figure 2 displays the number of articles directly and indirectly related to electricity distribution 
between 2000 and 2019. This pattern is not as clear is it was in Figure 1, but there is nevertheless an 
upward trend where values are below five the first years and between 17 and 27 the last six years.  
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Figure 2. Stage 2 articles, i.e. those both directly and indirectly related to regulation of electricity 
distribution.  
 

 
 
Note: Sample selected by using the following key words: regulation, electricity and [country name] 
Manually excluding articles not directly or indirectly about electricity market regulation, i.e. this selection 
includes regulation of production, wholesale and retail markets.   
 
 
Figure 3 shows that there have been very few publications that are directly related to regulation of 
electricity distribution. The number of publications fluctuate between 0 and 15 throughout the period, 
with a weak positive trend. The highest value appeared already in 2006. The correlation between the 
time series in Figure 2 and Figure 3 is high.  
 
 
Figure 3. Stage 3 articles, i.e. those directly about regulation of electricity distribution 
       

 
 
Note: Sample selected by using the following key words: regulation, electricity and [country name] 
Manually excluding articles not directly about network regulation.   
 
 
2.3 Descriptive analysis 
One of the challenges when investigating how published articles influence network prices is the 
delayed impact. The delay does not happen as a result of something peculiar in this specific situation, 
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it is expected in every empirical application that investigates how research output influences all market 
behaviour, including policy making. One simple way of addressing this challenge is to begin by 
excluding the most recent observations of published articles and the first observations of network 
prices. Next, the averages are calculated for both variables and all countries and finally this cross-
sectional data set is taken to regress number of articles on prices.  
 
Without a specific analytical justification, we exclude the last six years of observations for number of 
published papers and the first six years of observations for network prices, i.e. we have a panel data set 
with observations about number of published articles during the 2000-2014 period and a similar data 
set with observations about network prices during the 2007-2019 period. Averages are calculated for 
both the consumption bands using two different version of the number of articles: those from stage 2 
and those from stage 3 (see Figures 2 and 3 respectively).  
 
The regression line for these data series are shown in Figures 4 and 5. Fitting straight line equations 
based on these data series and calculating R2 values reveal some interesting features about the 
relationships. Looking at Figure 4 first, the two intercepts are very similar (1.20 to the left and 1.22 to 
the right), reflecting that the two lines suggest the same price if there were no published articles. While 
both the slopes are negative, suggesting that more articles would reduce the price, their magnitudes are 
substantially different with the one to the right (based on stage 3 criteria) being more than double as 
large as the one to the left (-0.32 vs. -0.12). It is expected that the slope to the right is steeper since 
regulatory decisions should be more responsive to the most relevant research. The relevance aspect 
can also be assessed by looking at the R2 values where more relevant articles are expected to explain 
more of the variation in prices. That is indeed what we see with an R2 of 0.21 when stage 2 criteria are 
used and 0.27 when stage 3 criteria are used.  
 
The slope values are relevant to policy-makers so it is useful to take a closer look at them. If a country 
goes from zero to one stage 2 article per year, it will reduce its price by 12%. If instead it goes from 
zero to one stage 3 article per year, it will reduce its price by 32%. Thus, electricity consumers can 
benefit substantially from relevant research.   
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Figure 4. Price in 2 500 - 4 999 kWh interval.  
 

 
Note: Y-axes: average network price for the 2007–2019 period. X-axes: average number of published papers for 
the 2000–2014 period. Number of papers using the left-hand graph is based on stage 2 collection and number of 
papers in right-hand side graph is based on stage 3 collection.   
 
 
Figure 5. Price in 5 000 - 14 999 kWh interval.  
 

 
Note: Y-axes: average network price from 2007 to 2019. X-axes: average number of published papers per year 
from 2000 to 2014. Number of papers using the left-hand graph is based on stage 2 collection and number of 
papers in right-hand side graph is based on stage 3 collection.   
 
 
The relationships for the 5 000 – 14 999 kWh consumption bands are displayed in Figure 5. These 
reveal that the relationships are qualitatively the same, but all the values (intercepts, slopes and R2’s) 
are higher. For example, the intercepts are 1.26 vs. 1.28, the slopes are -0.16 vs. -0.41 and the R2 

values are 0.35 vs. 0.41. Thus, there are indications that regulation of larger customers reacts more to 
published research than what regulation of smaller customers does.  
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3. Analysis 
The analysis in section 2.3 is indicative in the sense that it is based on information that is selected on 
an ad hoc basis and not on whether that information is statistically sensible. In this section we relax the 
assumption that it takes six years for published research to influence policy outcomes. For that 
purpose, we use a distributed lag model where number of published papers in different lagged periods 
are regressed on network prices. Spain is excluded from this analysis since its price volatility is 
suspiciously high. The model to be estimated can be formulated as:  
 

𝑌𝑌𝑖𝑖,𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽0𝑋𝑋𝑖𝑖,𝑡𝑡 + 𝛽𝛽1𝑋𝑋𝑖𝑖,𝑡𝑡−1 + ⋯+ 𝛽𝛽𝑞𝑞𝑋𝑋𝑖𝑖,𝑡𝑡−𝑞𝑞 + 𝜽𝜽𝑖𝑖 + 𝝀𝝀𝑡𝑡 + 𝜀𝜀𝑖𝑖,𝑡𝑡, 
 
where 𝑌𝑌𝑖𝑖,𝑡𝑡 is the network price in country 𝑖𝑖 and year 𝑡𝑡; 𝑋𝑋𝑖𝑖,𝑡𝑡 is the number of published articles; 𝜀𝜀𝑖𝑖,𝑡𝑡 is 
the random noise, 𝜽𝜽𝑖𝑖 is a vector of country fixed effects, 𝝀𝝀𝑡𝑡 is a vector of year fixed effects and 𝛼𝛼, 𝛽𝛽0, 
𝛽𝛽1 and 𝛽𝛽𝑞𝑞 are parameters to be estimated. 𝑞𝑞 is the number of lags included in the model. This value is 
determined based on fit and model performance.  
 
Table 2 and Table 3 displays the estimation results of the distributed lag model for the two 
consumption bands. Each table includes three sets of results, each based on a different definition of 
𝑌𝑌𝑖𝑖,𝑡𝑡, where the definition used are outlined in section 2.2. Overall, the effects of published articles 
appear to be substantially lagged, ranging from a five-year lag for stage 1 articles to a six-to-seven-
year lag for stage 3 articles.  
 
 
Table 2. Estimation results for consumption in the 2 500 – 4 999 kWh interval. Spain excluded. 
  Stage 1:  

All articles   

 
Stage 2:  

Articles related to 
electricity regulation 

 
Stage 3:  

Articles directly about 
network regulation 

Variables Coeff.  SE 
 

Coeff.  SE 
 

Coeff.  SE 
# articles 0.0009 0.0067 

 
-0.0011 0.0098 

 
-0.0090 0.0156 

# articles (lagged 1 year) -0.0002 0.0067 
 

-0.0008 0.0111 
 

-0.0008 0.0153 
# articles (lagged 2 year) 1.11E-05 0.0071 

 
-7.94E-05 0.0111 

 
0.0121 0.0155 

# articles (lagged 3 year) -0.0038 0.0082 
 

-0.0004 0.0120 
 

0.0044 0.0165 
# articles (lagged 4 year) -0.0123 0.0092 

 
-0.0197 0.0136 

 
-0.0194 0.0188 

# articles (lagged 5 year) -0.0160* 0.0088 
 

-0.0158 0.0141 
 

-0.0171 0.0195 
# articles (lagged 6 year) -0.0155 0.0094 

 
-0.0342** 0.0152 

 
-0.0506** 0.0205 

# articles (lagged 7 year) -0.0135 0.0094 
 

-0.0160 0.0150 
 

-0.0416** 0.0203 
# articles (lagged 8 year) -0.0148 0.0099 

 
-0.0229 0.0156 

 
-0.0315 0.0207 

                  
Country fixed effects Yes     Yes     Yes   
Year fixed effects Yes     Yes     Yes   
                  
R2 (within) 0.189     0.178     0.204   
# observations 131     131     131   
 
 
Table 3 shows results that are very similar to those displayed in Table 2. Specifically, effects are 
lagged five to eight years, the effect is stronger when more relevant articles are published (stage 3) and 
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the effect of an article seems to be short-lived (1-3 years). Consistent with results in section 2.3, 
published articles explain more of the price variation in the higher consumption band.    
 
 
Table 3. Estimation results for consumption in the 5 000 – 14 999 kWh interval. Spain excluded. 
  Stage 1:  

All articles   

 
Stage 2:  

Articles related to 
electricity regulation 

 
Stage 3:  

Articles directly about 
network regulation 

Variables Coeff. SE 
 

Coeff. SE 
 

Coeff. SE 
# articles -0.0053 0.0067 

 
-0.0019 0.0103 

 
-0.0132 0.0158 

# articles (lagged 1 year) 0.0004 0.0068 
 

-0.0003 0.0114 
 

-0.0086 0.0155 
# articles (lagged 2 year) 0.0029 0.0072 

 
-0.0025 0.0115 

 
0.0004 0.0158 

# articles (lagged 3 year) 9.79E-05 0.0083 
 

-0.0023 0.0123 
 

0.0016 0.0169 
# articles (lagged 4 year) -0.0138 0.0092 

 
-0.0161 0.0140 

 
-0.0156 0.0194 

# articles (lagged 5 year) -0.0196** 0.0087 
 

-0.0041 0.0150 
 

-0.0115 0.0203 
# articles (lagged 6 year) -0.0231** 0.0093 

 
-0.0303* 0.0160 

 
-0.0462** 0.0215 

# articles (lagged 7 year) -0.0141 0.0093 
 

-0.0069 0.0158 
 

-0.0453** 0.0210 
# articles (lagged 8 year) -0.0126 0.0098 

 
-0.0198 0.0164 

 
-0.0398* 0.0217 

                  
Country fixed effects Yes     Yes     Yes   
Year fixed effects Yes     Yes     Yes   
                  
R2 (within) 0.358     0.291     0.326   
# observations 126     126     126   
 
 
The conclusions about what impact one additional article per year has on the price are similar for the 
two consumption bands. For example, an article selected in stage 1 will reduce the price by 2% in the 
2 500 – 4 999 kWh band and by 4% in the 5 000 – 14 999 kWh band. If the article is selected in stage 
2, it will reduce the price by 3% in both bands. Stage 3 articles will reduce the price by 9% in band 2 
500 – 4 999 kWh band and by 8% in the 5 000 – 14 999 kWh band. Even the highest of these values 
(9%) is only about a third of the effect that was identified in section 2.3 and the reason for that is that 
the analyses here only consider the effects that are statistically significant at 5%. If all effects 
significant at least at the 10% had been included, the effect of articles in stage 3 would have increased 
to 12% for the 5 000 – 14 999 kWh band. Thus, the claim that one additional stage 3 article per year 
would reduce the price by around 10%, seems conservative.   
 
 
4. Survey of regulators 
The perhaps greatest challenge with investigations like these is to what extent results can be given a 
causal interpretation. To better understand how regulators are affected by research, we send out a 
survey where we ask questions about their view on research, if they are engaged in research 
themselves, if/how they collaborate with universities and what they think are the most important 
problems researchers should pay attention to in both the short- and medium-/long-term. The specific 
questions asked are:  
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1. Do you think that scientific research is useful for the work you do?  
2. How do you keep up to date with scientific developments?  
3. Do you have your own researchers who write scientific reports/publish in scientific outlets?  
4. Do you (actively) collaborate with researchers at universities?  
5. What current regulatory issue would have benefited you most if researchers investigated/solved it 

within the next 2-3 months?  
6. If you could advise a researcher to start working on a long-term project (finished in approx.. 5 

years from now), what would that project investigate?    
 
The survey was sent via e-mail to the 29 European energy regulators that were members of the EU 
Agency for the Cooperation of Energy Regulators (ACER) in October 2020. The contact information 
of the energy regulators was found at the homepage of ACER, www.acer.europa.eu. A reminder was 
sent to those who had not answered after two weeks. When the survey was closed one month after the 
first mail-out, we had received answers from eight regulators. Thus, the response rate was 27.5%.   
 
Table 4 includes a summary of the answers that we received from each of the eight regulators. Below 
we discuss the responses and draw some conclusions.  
 
Regulators see value of scientific research and some of them explain that they have a strategy to make 
use of research development, e.g. through collaborations with universities. Others emphasis particular 
problems that they would like researchers to address, e.g. regulation in the context of flexibility and 
increased share of intermittent production.  
 
Regulators primarily keep up to date with scientific developments by reading scientific journals, attend 
conferences and by participating in research projects, either directly as project partners or indirectly as 
members of reference groups. Regulators do not generally have staff members who conduct scientific 
research as part of their regular work. While they do not actively conduct their own research, 
regulators sometimes participate in research projects as partners and their employees are sometimes 
active members and participates as co-authors on papers published in peer-reviewed journals. 
However, regulators with such an active approach to research seems to be in a minority.   
 
About half of the regulators are engaged in active collaboration with researchers. The others get access 
to research results through regulatory associations and consultants. Some engage with students and 
provide support to those who want to write Master theses on topics of relevance to regulation.   
 
What regulators are most keen to investigate are those challenges related to technological and market 
changes that are currently prioritised by policy-makers, such as how to regulate storage, flexibility, 
microgrids and consequences of intermittent production, to name a few. However, there is also an 
interest in more traditional problems, e.g. how to determine firm-level cost inefficiency, optimal Totex 
regulation and the creation of incentives for capacity adjustments. The design of network tariffs must 
be developed to better reflect the true underlying cost structure. Efficiently incorporating capital costs 
is particularly challenging.   
 

http://www.acer.europa.eu/
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Table 4. Survey results.  
 

Q1. Is research useful? 
Q2. How do you keep up with 
scientific developments? 

Q3. Do you have own 
researchers?  

Q4. Do you collaborate with 
university researchers?  

Q5. What would you like to 
have researched in the short-
term?  

Q6. What would you like to 
have researched in the long-
term? 

Belgium Yes, when practically relevant.  (i) Scientific journals. 
(ii) Attend workshops and 
conferences. 

No, but employees: 
(i) co-author scientific papers. 
(ii) attend scientific conferences. 

Yes.  Electricity resource adequacy 
within the current applicable EU 
legislation and regulation. 

How electricity and gas regulation 
is affected by the transition 
towards a decarbonised economy.  

Cyprus Yes.  (i) Participate in national and 
European-level projects. 
(ii) Scientific journals.  

No, but employees sometimes: 
(ii) co-author reports produced in 
national and European projects 
(iii) co-author published papers. 

Yes, through national and 
European projects. 

(i) Regulation of energy storage 
(ii) Regulation of smart 
metering/prosumers 
(iii) Regulation of energy 
communities. 

(i) Hydrogen strategy 
(ii) Zero-carbon economies 
(iii) Cyber security/Digitalization 
in energy 
 

Czech Republic Yes, when it is available for 
relevant issues, e.g. how to 
calculate WACC & RAB and 
principles of regulatory 
economics. 

Scientific journals (national and 
international).  

No, but employees sometimes 
write scientific reports and present 
at conferences. 

Yes, through (i) consultants, (ii) 
research projects and (iii) by 
hosting students who write 
undergraduate and graduate 
theses. 

(i) State Aid for energy sector 
(RES generation plants). 
(ii) Coal phase-out 
(iii) Decarbonisation at least cost. 

(i) Sector Integration 
(ii) Hydrogen (infrastructure, 
market rules, prices) 
(iii) Digitalisation (dynamic 
contracts, smart-meter rollout, 
DSR). 

Denmark Yes. Using research is part of the 
formal strategy. 
 

(i) Participate in courses given by 
Florence School of Regulation. 
(ii) Collaboration with 
universities through, e.g., 
industrial PhD projects. 

No * * * 

Estonia  Yes, we think that scientific work 
is useful for our work. We often 
order analysis, especially for the 
price regulation sector. 

Attend workshops and 
conferences. 

No.  Yes, we sometimes commission 
university researchers to author 
reports on topics that are relevant 
to us.  

Improved district heating 
regulation: 
(i) identify economies of scale, 
(ii) calculate firm-level 
inefficiency values.  

The key issue in every EU 
member state is how to achieve 
climate neutrality by 2050. How 
network price design can 
contribute requires a lot of 
analysis.  

Malta Yes. Particularly those related to 
legislative and technological 
developments. 

(i) Participate in courses given by 
Florence School of Regulation. 
(ii) Knowledge provided by 
regulatory associations (e.g. 
ACER, DEER, MedReg).  

No No. Collaborate with regulatory 
associations, e.g. making data 
available. 

(i) EU Directive 944/2019 have 
been implemented. 
(ii) Different options to 
incentivize DSO flexibility 
procurement. 

Electricity retail market design in 
small countries. 

Norway Yes. Annual budget to support 
external research is currently 2.4 
million NOK.  
 

We participate actively in 
research projects. 

No, but employees sometimes co-
author scientific papers.  
 

Yes. How to calculate  
(i) firm-level inefficiency 
(ii) economies of scale. 
 
Better understand the regulatory 
implications of:  
(i) microgrids,  
(ii) aggregators  
(iii) demand flexibility 
(iv) increased electrification 
(iv) more intermittent production. 

Same as Q5. 
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Sweden Yes, for a wide range of 
engineering and economics 
issues.  

(i) Hiring staff members with 
research background. 
(ii) Attend 
conferences/workshops. 
(iii) Participate as reference group 
members of research projects. 

No, but employees sometimes 
write scientific reports and present 
at conferences. 

No, not in a formal way. 
Master student can write theses 
with support from Ei. 

(i) Pay as bid as cleared in a 
Nordic context. 
(ii) Determine how tariff should 
be designed to efficiently 
compensate for capital costs.  
(iii) How to implement 
benchmark regulation based on 
TOTEX.  

(i) Compare the current regulation 
with alternatives. 
(ii) Better understand the 
European market in a future 
context with more renewable 
energy. 

Notes. Full questions, as they were formulated in the survey: Q1. Does [Regulator] think that scientific work on regulation is useful for the practical work you do? If ‘yes’, what scientific contributions do you value most?; Q2. How does 
[Regulator] keep up with scientific developments?; Q3. Does [Regulator] have its own researchers who write scientific reports/publish in scientific outlets?; Q4. Does [Regulator] (actively) collaborate with researchers at universities?; Q5. What 
current regulatory issue would have benefited [Regulator] most if researchers investigated/solved it within the next 2-3 months?; Q6. If you could advise a researcher to start working on a long-term project (finished in approx.. 5 years from 
now), what would that project investigate? * = No answer provided. 
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5. Discussions and Conclusions 
This study investigates the relationship between number of articles published in peer-reviewed 
journals and regulated electricity network prices. Network prices are collected from Eurostat and 
number of published articles are sourced directly from ScienceDirect. Three different selection criteria 
are used when identifying number of articles, where one includes articles that are both directly and 
indirectly related to electricity network and one that only includes those that are directly relevant (with 
the third including articles in-between these two polar definitions).     
 
To understand the nature of this relationship it is necessary to deal with a number of empirical 
challenges. One is that it takes time for published research to influence regulatory policies and 
network firms’ behaviour. We use two different approaches to tackle that problem, the first is based on 
averaging time-series values and to analyse the resulting cross-sectional data set. The second approach 
is to estimate a distributed lag model where no a priori assumptions are made about the lag structure. 
Both have their strengths and weaknesses but importantly, they convey the same message, namely that 
an increase in the number of published articles reduces the regulated network price.  
 
More specifically, the effects on prices are lagged five to eight years and the effect seems to revert 
after 2-3 years. The effect is stronger when papers more directly deal with network regulation, rather 
than broader regulatory issues (e.g. related to safety) or about issues in other industries (e.g. other 
networks or other energy fields). The results for the two consumption bands are qualitatively similar 
but the magnitude is stronger in the 5 000 – 14 999 kWh band. In conclusion, there is a clear negative 
association between published research and regulated electricity network prices and a conservative 
assessment is that one additional article published in a peer-reviewed journal will reduce the price by 
10%.  
 
An additional empirical challenge is whether these results have a causal interpretation. To better 
understand the nature of the relationship, we sent out a survey to all European electricity regulators 
where we ask about how they use scientific research (and some related questions). The answers we 
receive reveal that regulators routinely use research in their practical regulatory work, and many have 
formal collaborations with researchers. The interest in research comes both from the many large 
technological and policy transitions the electricity sector is currently going through, but it is also 
driven by a need to better understand traditional issues such as how to measure firm-level inefficiency 
and to design optimal economic incentives. Hence, there seems to be little doubt that relevant research 
that is published in respectable journals reach regulators and have an impact on their work. Indeed, our 
results are in line with Newman et al. (2016) that policy-makers value academic research and use 
research results in their decision making. With respect to future research directions, the survey results 
suggests that researchers should focus on how electricity network regulation can incorporate  cope 
with the technological innovations and climate change policies as well as the more traditional 
regulatory tasks of price, cost and quality efficiency.       
 
The final question that deserves some attention is whether research is cost effective. A positive 
relationship between research and regulatory efficiency is necessary but not sufficient to advise 
policy-makers to fund regulatory research; it is also necessary to show that the benefits are greater 
than the cost of conducting research. A simple back-of-the-envelop calculation can shed light on this 
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question. In 2019, the average network price for the 12 countries that is included in this study was 
0.060 euro/kWh in the 2 500 – 4 999 kWh band and 0.047 euro/kWh in the 5 000 – 14 999 kWh band. 
Thus, with one additional stage 3 article published per year, these prices could be reduced by 0.006 
and 0.005 euro/kWh, respectively. What is the research funding required to publish one stage 3 article 
per year? A PhD student produces about one article per year, with more or less assistance from 
supervisors. The total cost for a PhD student at a business school in Scandinavia is about 100 000 
euros per year. Three articles per year corresponds to three PhD students, or 300 000 euros. Assuming 
that the government wants to involve a senior researcher and that the researchers are also asked to 
provide graduate and executive courses in regulation theory and policy, the total cost may be 
somewhere around 500 000 euro per year. This amount probably is at the upper end of what is 
necessary. Now we can ask how many households a jurisdiction needs to make the research spending 
economically viable. If households consume 2 5000 kWh on average, the number of required 
households is 500 000/(0.006*2 500) = 33 142. A higher consumption level will lead to fewer 
households. Thus, it seems evident that even very small countries would be able to make economic 
transfers from electricity network monopolies to consumers that are greater than the cost of enabling 
those transfers.3   
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Countires covered by study Journal Authors & Year 

2000 UK Energy Economics Riechmann (2000) 
2001 UK The Electricity Journal Bishop and McSorley (2001) 
2002 Spain International Journal of Industrial 

Organization 
Arocena and Price (2002) 

2002 Spain Energy Policy Arocena et al. (2002) 
2002 Sweden Energy Policy Westin and Lagergren (2002) 
2003 Denmark, Finland, Norway, 

Sweden, Germany 
Energy Policy Hindsberger et al. (2003) 

2003 Netherlands Biomass and Bioenergy Kwant (2003) 
2003 Denmark Renewable Energy Lund and Münster (2003) 
2003 Norway, Finland Energy Policy Luukkanen (2003) 
2003 UK Utilities Policy McDaniel (2003) 
2003 Germany Energy Policy Menges (2003)  
2003 UK, Norway, Canada, USA Energy Policy Woo et al. (2003) 
2004 Germany Energy for Sustainable 

Development 
Bechberger and Reiche (2004) 

2004 UK Energy Policy de Oliveira and Tolmasquim 
(2004) 

2004 Germany Utilities Policy Müller and Wienken (2004)  
2005 Netherlands Energy Economics Boogert and Dupont (2005)  
2005 Germany The Energy Journal Brunekreeft and Twelemann 

(2005)  
2005 ALL Utilities Policy Burns et al (2005) 
2005 Spain Energy Economics Gill-de-Albornoz and Illueca 

(2005) 
2005 U.S., UK Energy Policy Hewlett (2005) 
2005 Finland, Norway and Sweden Utilities Policy Kinnunen (2005) 
2005 Denmark Energy Lund (2005) 
2006 Italy Energy Policy Ajodhia ey al. (2006) 
2006 OECD Energy Al-Sunaidy et al. (2006) 
2006 UK Utilities Policy Crouch (2006) 
2006 UK Utilities Policy Green (2006) 
2006 Denmark Energy Policy Jacobsen et al. (2006) 
2006 Finland Energy Policy Kinnunen et al. (2006) 
2006 Sweden, Norway, Finland Utilities Policy Littlechild (2006) 
2006 Denmark Energy Policy Lund and Münster (2006) 
2006 UK, Germany Energy Policy Mitchell et al. (2006) 
2006 UK Energy Policy Thomas (2006) 
2006 Sweden Energy Policy Wang (2006) 
2007 Portugal Energy Policy Barros and Peypoch (2007) 
2007 Spain Energy Policy Batlle et al. (2007) 
2007 UK Oxford Economic Papers Hawdon et al. (2007) 
2007 UK Energy Policy Jamasb and Pollitt (2007) 
2008 Germany Energy Policy Glachant et al. (2008) 
2008 Sweden Energy Policy Jamasb and Pollitt (2008) 
2008 Germany, Spain, UK Energy Policy Klessmann et al. (2008) 
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2008 Austria Energy Policy Reichl et al. (2008) 
2008 Sweden Energy Economics Söderberg (2008) 
2008 Germany Jahrbücher für Nationalökonomie 

und Statistik 
Weidlich and Veit (2008) 

2008 UK Energy Policy Wolfe (2008)  
2009 Netherlands Energy Baarsma and Hop (2009)  
2009 Spain Energy Economics Furió and Lucia (2009)  
2009 Germany Energy Procedia Jürgen-Friedrich et al. (2009) 
2009 Netherlands Energy Policy Van der Veen and De Vries 

(2009)  
2010 Spain Energy Policy Abbad (2010)  
2010 EU-27 Energy Policy Cansino et al. (2010)  
2010 Netherlands Energy Economics De Nooij et al. (2010) 
2010 Norway Energy Policy Growitsch et al. (2010) 
2010 Netherlands The Electricity Journal Haffner et al. (2010)  
2010 Finland Energy Policy Kopsakangas-Savolainen 

(2010) 
2010 UK, Australia Energy Policy Mountain and Littlechild 

(2010) 
2010 Netherlands Energy Policy Niesten (2010) 
2010 Denmark Energy Østergaard (2010)  
2010 UK Energy Policy Shaw et al. (2010)  
2011 Norway Utilities Policy Askim and Claes (2011)  
2011 Spain Energy Policy Batlle (2011)  
2011 Spain Energy Economics Blázquez-Gómez and Grifell-

Tatjé (2011)  
2011 Portugal, France, Germany, Greece, 

Italy, Spain and the UK 
Energy Policy Carvalho et al. (2011)  

2011 Spain Energy Policy Cossent (2011) 
2011 EU-27 Energy Policy De Hauteclocque and Rious 

(2011)  
2011 Netherlands Energy Procedia Groenenberg et al. (2011) 
2011 Sweden, Denmark, Norway, Finland Energy Policy Johnsen and Olsen (2011)  
2011 Finland Energy Economics Kopsakangas-Savolainen and 

Svento (2011)  
2011 Germany, Denmark, Spain and 

Brazil 
International Journal of Electrical 
Power & Energy Systems 

Leão et al. (2011) 

2011 UK, Denmark, Italy Renewable Energy Meeus and Saguan (2011)  
2012 Spain Energy Economics Ciarreta and Espinosa (2012)  
2012 Norway Energy Economics Growitsch et al. (2012) 
2012 Greece, Czech Republic, Finland, 

and Malta 
Energy Policy Nechvátal et al. (2012) 

2012 UK, Netherlands, France Utilities Policy Niesten and Jolink (2012) 
2012 Germany Energy Policy Nykamp et al. (2012) 
2012 Finland Utilities Policy Tahvanainen et al. (2012)  
2012 Spain Energy Policy Usaola (2012)  
2012 Netherlands Energy Policy van Blijswijk and de Vries 

(2012)  
2012 Finland The Electricity Journal Viljainen et al. (2012) 
2013 Spain Energy Policy Bueno-Lorenzo et al. (2013) 
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2013 Spain Utilities Policy Cossent and Gómez (2013) 
2013 Finland Energy Policy Kuosmanen et al. (2013) 
2013 Netherlands Energy Economics Mulder and Schoonbeek 

(2013)  
2013 Portugal Energy Economics Proença and Aubyn (2013)  
2013 UK Energy Policy Pudjianto et al. (2013) 
2013 Germany Energy Policy Steinbach (2013)  
2013 UK Energy Policy Tashpulatov (2013)  
2014 Sweden, Germany Socio-Economic Planning 

Sciences 
Agrell and Niknazar (2014)  

2014 Denmark Energy Biegel et al. (2014) 
2014 Italy Energy Economics Cambini et al. (2014)  
2014 UK, Italy, Portugal Utilities Policy Crispim et al. (2014)  
2014 Finland Omega Dai and Kuosmanen (2014)  
2014 Spain Applied Energy de la Hoz et al. (2014) 
2014 Norway, Sweden and Finland Energy Procedia Ilieva and Bolkesjø (2014) 
2014 Denmark Utilities Policy Katz (2014)  
2014 Germany Energy Economics Ketterer (2014)  
2014 UK Energy Economics Lízal and Tashpulatov (2014)  
2014 Spain Energy Policy Moutinho et al. (2014)  
2014 Norway, Australia Energy Policy Nepal et al. (2014)  
2014 Norway Energy Procedia Roos et al. (2014)  
2014 UK Utilities Policy Stern (2014) 
2014 UK Energy Policy Strbac et al. (2014) 
2015 Sweden, Denmark, Germany Energy Policy Anaya and Pollitt (2015)  
2015 UK The Electricity Journal Bryan et al. (2015)  
2015 Italy Electric Power Systems Research Coppo et al. (2015)  
2015 Spain Energy Economics Costa-Campi and Trujillo-

Baute (2015)  
2015 Spain Energy Dufo-Lopez and Bernal-

Agustín (2015)  
2015 ALL Utilities Policy Koliou et al. (2015)  
2015 UK Applied Energy Moreno et al. (2015)  
2015 Germany Energy Policy Pick and Zielke (2015)  
2015 Norway The Energy Journal Poudineh and Jamasb (2015) 
2015 UK Utilities Policy Tashpulatov (2015)  
2016 Sweden Energy Policy Agrell and Grifell-Tatjé 

(2016) 
2016 Spain Energy Procedia Aragonés et al. (2016) 
2016 Spain Energy Policy Batalla-Bejerano et al. (2016)  
2016 Germany Utilities Policy Becker et al. (2016) 
2016 UK Energy Policy Bunn and Muñoz (2016) 
2016 Spain Energy Policy Ciarreta et al. (2016)  
2016 Spain Sustainable Production and 

Consumption 
Conchado et al. (2016)  

2016 Germany Energy Economics Cullmann and Nieswand 
(2016) 

2016 Spain Applied Energy de la Hoz et al. (2016)  
2016 Netherlands, Switzerland Energy Eid et al. (2016)  
2016 UK Energy Policy Hall and Roelich (2016) 
2016 Norway Energy and Buildings Lindberg et al. (2016) 
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2016 UK Environmental Innovation and 
Societal Transitions 

Lockwood (2016) 

2016 Norway Energy Economics Poudineh and Jamasb (2016) 
2016 Australia, Brazil, China, Germany, 

India, Iran, Italy, Japan, Portugal, 
South Africa, Spain, UK, and the 
USA 

Solar Energy Rodrigues et al. (2016)  

2016 Finland Energy Economics Saastamoinen and Kuosmanen 
(2016) 

2016 Spain, Portugal Renewable Energy Sisodia et al. (2016) 
2016 UK Utilities Policy Thomas (2016) 
2016 France, Germany, Italy, Spain, UK 

and Sweden 
Electric Power Systems Research Vallés et al. (2016) 

2017 Sweden Energy Policy Agrell and Brea-Solís (2017) 
2017 Spain Energy Policy Arcos-Vargas et al. (2017) 
2017 Sweden Forest Ecology and Management Börjesson et al. (2017) 

2017 Denmark, Greece Applied Energy Chatzisideris et al. (2017) 
2017 Spain Energy Economics Ciarreta et al. (2017) 
2017 Sweden Energy and Buildings Gustafsson et al. (2017) 
2017 Austria Solar Energy Hartner et al. (2017) 
2017 Sweden, Germany Electric Power Systems Research Huang and Söder (2017) 

2017 Italy, U.S. Utilities Policy Keyaerts and Meeus (2017) 
2017 Finland European Journal of Operational 

Research 
Kuosmanen and Johnson 
(2017) 

2017 UK Environmental Science & Policy Larcom and van Gevelt 
(2017) 

2017 Sweden, Norway Energy Policy Linnerud and Simonsen 
(2017) 

2017 Germany Applied Energy Linssen et al. (2017) 
2017 Spain Energy Martín-Martínez et al. (2017) 
2017 Spain Energy Policy Prol and Steininger (2017) 
2017 Norway Energy Policy Saastamoinen et al. (2017) 
2017 Germany Energy Schütz et al. (2017) 
2017 France, Norway Energy Research & Social Science Späth and Scolobig (2017) 

2018 Finland Journal of Cleaner Production Annala et al. (2018) 
2018 Norway European Journal of Operational 

Research 
Bjørndal et al. (2018) 

2018 Portugal Environmental Science & Policy Cabrera Jr et al. (2018) 

2018 Spain, Portugal Utilities Policy Frade et al. (2018) 
2018 Italy, Germany Renewable and Sustainable Energy 

Reviews 
Gianfreda et al. (2018) 

2018 Germany, UK and Italy or Spain Energy Policy Gur et al. (2018) 
2018 Denmark Energy Marczinkowski and 

Østergaard (2018) 
2018 Spain Energy Policy Mir-Artigues et al. (2018) 
2018 Sweden Energy Policy Palm (2018) 
2018 Portugal, Germany Energy Policy Pereira et al. (2018) 
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2018 Sweden, Denmark, Norway, Finland Energy Sandberg et al. (2018) 
2018 Sweden Energy Economics Söderberg et al. (2018) 
2019 ALL Energy Economics Abrell et al. (2019) 
2019 Italy, Germany Energy Policy Candas et al. (2019) 
2019 Italy Energy Economics Clò and Fumagalli (2019) 
2019 Denmark International Journal of Electrical 

Power & Energy Systems 
Golmohamadi et al. (2019) 

2019 Germany The Electricity Journal Haug and Wieshammer 
(2019) 

2019 Sweden International Journal of Critical 
Infrastructure Protection 

Landegren et al. (2019) 

2019 Germany Energy Policy Ländner et al. (2019) 
2019 Sweden Applied Energy Luthander et al. (2019) 
2019 Germany Applied Energy Melo et al. (2019) 
2019 ALL Energy Policy Mosácula et al. (2019) 
2019 Netherlands Energy Policy Mulder and Willems (2019) 
2019 Germany Energy Policy Schäfer (2019) 
2019 Germany Energy Policy Specht and Madlener (2019) 
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