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Abstract. For the deployment of future ICT-infrastructure within smart grids, a
huge synergy potential between the telecommunication and they exaetgr is
expected. However, our analysis shows that there are substantial strategic hu
dles to overcome in order to foster co-operation between comrtionEg@o-
viders and Distribution System Operators (DSOs) as there are various@symm
tries among them. The main reason for co-operation amongn#rgyeand
communications sectaonsists in assumed advantages, e.g. faster implament
tion of smart grid services and solutions. The regulatory framewdrichws
perceived to be in need of further clarification, has been igeshtifs the main
hurdle for co-operation, while technical issues are not as impoB&®@s and
communications providers showed substantially different opinions when it
comes to their particular assessment of the co-operation potestiiddn the

two sectors. Additionally, this assessment also depends highly on ahiegsit

use case in question.

Keywords: ICT, Infrastructure, Smart Grid, Infrastructure Deployment, Co-
operation

I ntroduction

In a decentralized world of energy generation and consumption, nottlanlglata
volume but also the number of data exchanging parties and devices wilasipa
nificantly. New business models and technical solutions will alter the interactah of
energy system participants on every level and s¢#le Therefore the ICT-
infrastructure has to evolve as well and provide the necessary communicétion so
tions to allow for this evolution in the energy sedfr Within this context, one a3
jor task of significant complexity is the coordination between the gnang teé-
communication sector. So far they have remained mostly separateceagidped
their respective positions and strategies on smart grids and deployneegt wiete-
ing infrastructures in parallel. However, there is a huge potential for s§aeagd
cost savings in joint and co-operative approadBeg].

adfa, p. 1, 2011.
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To address these challenges and shed light upon the potentials of depossib
operation between the energy and telecommunication sector, the Eurapaansc
sion Directorate General for Communications Networks, Content & Techning
CONNECT) launched the project ENERGIS# the beginning of 2015. Until the end
of March 2017, an extensive analysis of the European ICT-infrasteudéployment
regarding smart grids will be carried out. The ultimate goal of the prigjéw deve
opment of a decision-making toolkit that will help all stakeholders to degidéjec-
tive parameters which deployment solutions are optimal under a giverndirali
situation.

In literature, smart grids are widely discusses in various disciplinelsuipdfes in
joint infrastructure deployment are not yet analyzed in def&l and Aven (2011)
identified “technological, environmental, financial, social and political” aspects to be
the challenges for future smart grid implementation [5, pp. 6318jogh they ca-
sider other than just the technological challenges, they are not focussteatagic
cooperation. The Smart Grid Task Force established by the European commission
published their first results of investigation in the year 2009. Startitigtie invest
gation on smart meters, they focused on e-mobility and finalth@concept of smart
grids. Splitting the work into five expert groups allowed for aembetailed look on
specific topics. A recent report by the Joint Research Centre evaluated omddin s
grids projects across Europe [6]. Tahon et. al. (2013) anathieadpic from the tel-
communication perspective. They suggest enforcing cooperation betweeretyg en
and the telecommunication sector but do not focus mainly on the deplogfrenart
grids. In a current study, Aiello and Pagani (2016) drive the focue mmthe ICT-
infrastructure on smart grids but do not highlight the hurdles in coopetatioveen
the respective sectors [7]. As Gungor et. al. (2013) already claimed, The IC
Infrastructure is crucial for the deployment of smart grids [8].um,sthere are var
ous streams of literature on smart grids, but they are based on eithelettommui
cation or the energy view. Hence, a more interdisciplinary approachdsafde in
theory as well as in practice. [9] In addition, no significant structuralysis about
cross sectoral cooperation within those sectors is available so far.

The main topi®f this paper evolves around the possible potentials and huedles r
garding approaches towards co-operation for joint infrastructure usageeptai-
ment between the energy and telecommunication sector.

2 Survey concept

This paper focuses on the findings of a comprehensive onlineysoonducted in
November and December 2015 among the project’s target groups of communications
providers (communications infrastructure /services), Distribution SySdeerators
(DSOs), Transmission System Operators (TSOs), energy utilities (enenge-g
tion/trading/resale/solutions), manufacturers, research organisations and atpaf co

L http://project-energise.eu/



nies involved in the energy and telecommunication business. Hereby the DSOs and
communications providers are the most important subgroups and afetbdetefined
as main target groups in the following.

2.1 Methodology and structure

Prior to the main survey, a short online survey among TSOs, BBDsommui
cations providers as was conducted. In addition, expert interviews witlatey
authorities and industrial stakeholders from the energy and communicatiotoss
reviewed the structure of the survey and partly (re)gr#tse individual questions
and items. For final modifications and practical testing, two DSOs (from #ie m
target group) were asked to pre-test the survey before it was published.

The structure of the survey was designed to analyze responses ofain target
groups as well as of specific subgroups separately. In ordeat¢b a large variety of
respondents from the energy and communications sector, relevant contans [erso
enterprises, institutions and associations were identified via desk research. aldividu
invitations were sent by e-mail to the contact persons in the addressed ergempdis
organizations. Additionally, the survey’s domain was published on the ENERGISE
website as well as in the ENERGISE LinkedIn group, and within the ENERGISE
newsletter. This way, organizations outside of the main target gooubs participate

in the survey and thus add valid aspects to the picture across tpe&usmart grid
ecosystem.

The total number of responses (N=2%hd an exhaustive geographical coverage
of the European Union show, that the results of this survey nmank@ortant sta-
ment in the discussion of infrastructure development for smiad. gieverthelesthe
amount of responses cannot claim to statistically represent all European D$EOs an
communications providers. This non-representative character arises atsihdréact
that the European energy market structures still remain widely sepdratgdened
and highly heterogeneous(]; thus any statistically accurate depiction of the Earop
an smart grid ecosystem is barely feasfble.

2.2  Samplecharacteristics

The survey provides a comprehensive characterization of the Europeaisatigns
involved in smart grid activitie26 European member states are covered by at least
one DSO and one communications provider (only in Estonia and Slovenia no DSO
answered), while most of the European member states are coveresubgtantial
number of the main target groups. Figure 1 offers a graphical illustratithe su-

vey’s participants by country.

2 The number of TSOs, DSOs and communications provider differicignly from mem-

ber state to member state. Since the National Regulation Authorities are imdsgigndent,
regulatory schemes differ highly between countries. Thus, comparistersns of propo
tions can hardly be made because of the lacking of a joint pbneference. Additionally,
the response rates are relatively high compared other relevant studi€s fcf50].
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Fig. 1. European distribution of the respondents from the main target groups

In order to specify the sectoral structure of the respondents \lithiaverall sa-
ple, respondents were given the possibility to describe the organisatimepihesent,
based on the organisation’s primary field of activity. The deduced sample characteris-
tics by the type of company splits the division into subgroups as defirssttion 1
above. Figure 2 shows the detailed sample and the representation ofettes -
groups. With regard to the companies located in the energy sec®paeation b-
tween DSOs, TSOs and the subgroups which compeddilieralized market env
ronment such as energy generation, trading, resale, solutions was maueurGa.-
tions providers were not split into subgroups.][12]. This approach facilitatea

tangible comparison of the two main groups of interest for thee@rdpSOs and
communications providers.
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Fig. 2. Structure of respondents (n=294)

3 Rationale of the analysis

According to the literature review (see 1. Introduction), various expervienes and
on-site visits during the first project year, the authors dedwacédo-dimensional
rationale for the analysis: The first aspect covers the issues of co-opettiae
companies and sectors for developing and implementing new seslatichinfrastro-
tures. The second aspect deals with the question whether the respective mammun
tion infrastructure for smart grid applications should be dedicated to a punglese
(and separated from other purposes) or shared among different usarchpésyers.

A graphical representation of these two dimensions is depicted in figoetow.
Hereby the vertical axis indicates the degree of co-operation varyingniooroo-
operative, purely competitive market environment to highly co-operative cotsstru
like joint ventures. In between, all kind of co-operation levels can be thafide.g.
sales partnerships or joint product developmefitd).

The horizontal axis indicates the mode of usage of the communicatiortrifras
ture. It covers the use of dedicated and shared infrastructure and reaohesnfro
munication solutions restricted to one use ag&eated by one company (e.g. DSOs’
network monitoring infrastructure) up to using a shared mediem, &s it is the case
in mobile communications usage for smart meter readbut).

3 Because of the targeted low threshold in terms of generating a highawetleasy access of

the survey, detailed definitions for the terms “co-operative”, “non-co-operative”, “shared”
and “dedicated” were not provided within the questionnaire of the survey.
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Fig. 3. Co-operation modes and infrastructure usage between energy and tebco sec

Considering both dimensions, there are four possible types of catiais that
can be classified in quadrants:

1. Co-operative / Shared

2. Co-operative / Dedicated

3. Non-co-operative / Shared

4. Non-co-operative / Dedicated

The depicted boxes in the matrix indicate potential scenarios on different laksls. F
of all, general joint deployment scenarios (with no necessary direct applicénilit
smart grids) areh®wn as examples in the upper left (“fiber deployment on electric
poles”) and on the upper right (“joint venture to deploy ICT”). Likewise, specific use-
cases in a smart grid environment can be located on the matrix as shibvrawer
left (Use Case: Network security) and the upper right (Use Case: integrate néw users
[15]. Lastly, the box in the lower right indicates the position of an “existing market
based solution” for smart grid (e.g. smart meter read out) purposes that is already
offered today by communications providers.

In practice, localization within the matrix can only act as an indicator aheres
fore depicted by an area rather than by an absolute coordinate. For exampis, it
be taken into account that an approach for a solution might be consitiéeeently
on the scale of co-operation, depending on which of the involved piartisked.



For the purpose of a detailed examination, the further analysis withipaher 6-
cuses on a detailed investigation on the type of interaction axis tltloeige is a log
cal link between the two aspects “usage of infrastructure” and “type of operation”.

Deduction of Hypotheses:

According to the prior rationale, several hypotheses for further anabgses ce-
duced. The most important are to be investigated in greater detail in theirigllow
section:

— H1: The costs for deploying ICT infrastructure depend to large degreggingl
costs b5 up to80%). [4][16][17]Hence a huge saving potential can be realized in
joint infrastructure deploymentherefore “cost saving” will be the most important
reason for co-operation for all main target groups.

— H2: Technological issues are the main hurdles for co-operation

— H3: The issue of “Strategic strengthening of the market position” will be especially
important for the communications providers because they want to participage in th
“digitalization of the energy sector” which is currently widely discussed [18][19]

— H4: “Political demand for co-operation” is perceived as an important reason by all
stakeholders since the cost saving direct®@ fhat is aiming at joint infrastio4
ture usage and deployment must be implemented by all member states in 2016.

— H5: Significant differences in the assessed likeliness of co-operation are expected
since the strategic goals are different for both sectors and communieaticces
are valued asymmetrically. DSOs represent one customer out of many foueomm
nications providers; in contrast for DSOs, communications providers ateialcr
partner for ICT-infrastructure. This asymmetry creates a compsrefvork for
standardized commercial solutions and the use of existing infrastructures.

— H6: DSOs need financial security for the risk of default of communicagovices
provided by telecoms, which poses a significant hurdle for co-operation

4 Results

This section shows the survey results for all respondents anddhedin subgroups
(DSOs and communications provider) in particular.

4.1 Reasonsand hurdlesfor co-operation

The strategic assessment of co-operation among the energy and commumnication
sectors was analyzed by asking for significant reasons amtesdor co-operation.
The results below focus on the findings for the DSOs and communicatiovisgar
subgroups. Additionally, the results for the overall outcome are geagran india-
tor of deviation. The results of the comparison between the DSOs and tloentelec
munications providers are shown in figure 4 below.



Top 5 - Reasons for co-operation

DSOs (n=79) Communications providers (n=51)
Faster implementation of 50.5% | 62,7% Faster Implementation of
new serices/solutions > = new senices / solutions
Synergy effects during 55.7% | 49,0% Strategic strengthening of the market position
infrastructure deployment v | = {be prepared for new markets and competitors)
Financial pressure for cost 48,1%  47,1% Synergy effects during infrastructure
savings v | deployment
Synergy effects during

apietation 43,0% | 47,1% Financial pressure for cost savings
Increased customer access 32,9% | 39,2% Synergy effects during operation

Top 5 - Hurdles for co-operation

DSOs (n=79) Communications providers (n=51)
Unclear rg_g_u\atury 58,2% | 56,9% Unclear regul_atory
responsibilities responsibilities

Difficult liability and responsibility 405% | 47.1%

(data security / data protection) Unclear market design

Different standards for energy and

Dependency on cooperation partner 39,2% | 43,1% telstommunication. demands
Different standards for energy and 31,6% | 41,2% Difficult liability and responsibility
telecommunication demands ! {data security / data protection)

29,1% 39,2% Higher complexity in

Unclear market design
ownership structure

Fig. 4. Top 5 reasons and hurdles for co-operation for DSOs and communicativite o

4.2 Reasonsfor co-operation

Focusing on the top five selected options the evaluation of the overall regbmves
that 60.2% of the respondents selected “faster implementation” as the most important
reason of cwperation, followed by the possibility to use “synergy effects during the
infrastructure deployment” (46.3%). The option “financial pressure for cost savings”
scored third with 44.9%. The importance of “synergy effects during operation”
(40.5%) and “market positioning and strategic strengthening” (37.8%) were regarded
as the fourth and fifth most important reasons.

The DSOs’ evaluation of the main reasons has the same order as the overall results,
expect for the fifth most important positioRor DSOs, “increased customer access”
plays a more important role than “market positioning and strategic strengthening”.

From the communications perspective, 62.7% of the respondents selected “faster
implementation of new services/soluti as the most important reason for co-
operation between the different fields, followed by “strategic strengthening of the
market position” (49.0%). In contrast to the DSOs, it becomes evident that “strategic
strengthening of the market position” represents a much more relevant reason for co-
operation. The notion of the strategic purpose is emphasized by the vasttaho
communications providers that are planning smart grid activities withinetkietwo
years (82% of all communications providers).

4.3  Hurdlesfor co-operation

The second set of questions on the strategic assessment of co-opeatiovitd
the identification of the most relevant hurdles for co-operation. Focusirtgeotop
five selected options, the evaluation of the overall response showed &% &-



lected “unclear regulatory responsibilities” as the biggest hurdle, followed by an “un-
clear market design” and “different standards for energy and telecommunication de-
mands” with 42.2% each. The option “difficult liability and responsibility in data
security and data protection” scored fourth (40.5%), whereas “dependency on co-
operation partners” was selected by 32.0% of the respondents.

The apparent focus of DSOs on “unclear regulatory responsibilities” is by far the
biggest hurdle (58.2%Yhe next important hurdles are “difficult liability and respon-
sibility in data security and data protection” (40.5%) and “dependency on co-
operation partner$39.2%). The items “different standards for energy and telecom-
munication demands” (31.6%) and the “unclear market design” (29.1%) are also con-
sidered as relevant hurdles and score fourth and fifth.

The responding communications providers also regard “unclear regulatory respon-
sibilities” as the biggest hurdle, selected by 56.9% of the respondents. “Unclear ma-
ket design” scores second (47.1%), although the distance between first and second
choice is notably smaller in comparison to the DSOs. The options “different standards
for energy and telecommunication” and “difficult liability and responsibility in data
security and data protection” are also considered as relevant barriers by 43.1% and
41.2% respectively. The next important hurdle is the item “higher complexity in own-
ership of the infrastructure” (39.2%).

4.4 Assessment of co-operation per use case

To be able to assess the level of co-operation among the subgroapedific smart
grid applications, six different use cases were provided in the questionnaltewo

for a more detailed investigation[22]. The use cases are consistent with the work
of the European Commission’s Smart Grid Task Force [1] anddefined as follows:

1. Enabling and encouraging stronger and more direct involvemesansumers in
their energy usage and management

. Improving market functioning and customer service

. Enabling better planning of future network investment

. Ensuring network security, system control and quality of supply

. Enhancing efficiency in date-day grid operation

. Enabling the network to integrate users with new requirements

O~ WN

When considering the assessments whether specific use cases are likelynio b
plemented co-operatively or naw-operatively, the great majority of respondents
assumed co-operation between the energy and communications sectchfof e
use cases (cf. figure 5).
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Fig. 5. Assumed co-operation for each use case over all responde?®{n=

The percentage of all respondents assuming co-operation differs betwgéa 50
(“Network Planning”) and 63.3% per use case (“Enabling network security”’). The
percentages of those who assume no co-operation differ between &20436.3%.
Less than 20% of the respondents did not know whether the twosseciald co-
operate or not.

Communications providers DSOs

Enabling and encouraging
stronger and more direct

62,7% involvement of consumersin 48,1%
1055 ey veveremyussgeand [ ) 6P 1
. management g
S1.0% 35,3% Improving market functioning 24.1% 53.2%
13,7% and customer service I 22 8%
58,9% Enabling better planning of 34 2%
27,5% 50,6%
15 7% B e et et | 15.2%
60,8% Ensuring network security, 48.1%
27.5% system control and quality of 38,0%
I 13
11,8% I supply | 13.9%
56.9% 20.4% Enhancing efficiencyin day-to- 39.24% 0%
13,7% I day grid operation I 17,7% !
60.8% Enabling the network to 45.6%
: 25,5% integrate users with new . 34.29%
13,7% I— requirements I 20.3%

n=51 n=79

| assume cooperation | assume no cooperation = | don't know

Fig. 6. Assumed co-operation for each use case separated by comnonsipatviders (n=51)
and DSOs (n=79)

Regarding the different answers from the relevant subgroups, respgsrficom the
communications providers group are more likely to assume that the use cdse will
implemented in co-operation: more than 51% of them assume co-opeiatieach
use case. The picture changes when the DSOs are in focus. Especially cuntigeri
use cases “Enhancing efficiency in day-to-day grid operation” and “Enabling better
planning of future network investmt” the percentage of DSO respondents who as-
sume that there will no co-operation between the two sectors isicaguly higher
than the percentage of those who assume co-operation (cf. figure 6).



5  Analysis of the results and conclusions

Assessment of reasons for co-operation:

The most important insight throughout all results and subgroupsitigshere is a
significant overall consent on the need of cross-sectoral co-operati@am &amn-
ing the results more closely, it becomes evident, that “speed of implementation” is the
most important reason for co-operation. This leads to the conclusicen phessure to
act is widely perceived by the main target groups. In addition, “synergy effects during
deployment” are generally more important than “synergy effects during operation”.

The assigned relevance of the aspects of “financial pressure”, the possibility of “gen-
erating new revenues” as well as “strategic positioning” and “increased customer
access” are the most volatile issues and vary among the subgroups.

The results illustrate that the respondents emphasized more concrete aspects with
direct advantages (like the speed of implementation) in contrast to more alestract r
sons such as “political demand”. At least when considering that the directive to re-
duce the cost of deploying high-speed electronic communications neti28rkeeds
to be implemented by the EU member states until July 2016, thealtking of the
political aspects appears surprisin@vith the same notion, it was not expected that
financial pressure is outweighed for all subgroups by the sgfdetplementation as
the most important reason for co-operation.

In the cross-sectoral analysis it was proven that communications prowiders
more likely to assume that smart grid use cases are realized in co-operatitrethan
DSOs. This originates in the different strategic initial position: since communigation
providers wish to strengthen their market position, they strive to erdeertargy
sector by offering their core competencies not only‘dlassical” communications
services, but also in future internet of things (IoT) applications ardices that will
supposedly alter the European energy system in the mid-term racwgediugly they
also emphasize the speed of implementation as a driver for co-operation.

Assessment of hurdlesfor co-operation:

When looking at the overall results, unclear regulatory responsibilities igimat
other considered hurdles by far. This holds true for all subgr&gssdes the issue of
different standards, all the other top-ranked main hurdles happen toatgiginthe
legal realm.

There are some significant differences among the other potential barkiers w
comparing the main subgroups DSOs and communications providers. Dg(s
perceive dependencies oo-operation partners as a hurdle, communications grovi
ers do not. Though DSOs are in favor of co-operation for fatiobsix use cases,
they fear unfavorable short and long-term consequences. Especallys¢hcases
“Enhancing efficiency in day-to-day grid operation” and “Enabling better planning of
future network investment” are perceived to be realized non-co-operative since they

4 The directive does not directly affect smart grid issues. However, it de¢srmiwide array
of politically inducedco-operation among DSOs, utilities and communications providers
that— at least in the mid-term runalso affect aspects of ICT-deployment for smart grids



belong to thi core realm of operations. In standard economics, these issuesare an
lyzed in game theory [24] or within the principal-agent framgwa5]. Accordingly
companies might be restrained of co-operation; due to asymmetric information, co-
operation can lead to conflicts of interests, strategic losses and dependendes. Tho
differences and dependencies reveal considerable constraints for futursectosal
co-operation.

Generally the results support the asymmetric valuation of communications se
vices, as the more co-operation-restrained DSOs prove. In addition, the variations
between the responses by the different subgroups that were ardlyregthis so-
vey might also indicate a different interpretation of the terms providecderBiff se-
toral languages were observed during the survey and expert interviatvedte
gathered complementary. Furthermore the respective understandiregodhiér side’s
business drivers and constraints can be a crucial hurdle.

Discussion of the hypotheses:

As elaborated above, the hypotheses can now be investigated and préekn as
lows:

“Cost saving” will be the most important reasol

H1 for co-operation for all main target groups. Must be rejected

Technological issues are the main hurdles for

H2 operation Must be rejected

“Political demand for co-operation” is perceived

H3 as aimportant reason by all stakeholders Must be rejected

Significant differences in the assessed likelir Supported by the tenden
of co-operation are expected since the strat of the DSOs not to assurn
goals are different for both sectors and comim co-operation for their corg
H4 cation services are valued asymmetrically. operations

DSOs need financial security for the risk ad-« Supported by the tenden

fault of communication services provided byete of the DSOs not to assun

coms, which poses a significant hurdle for co-operation for their corg
H5 operation operations

The issue of “Strategic strengthening of the mar-

ket position” will be especially important for the Confirmed
He communications providers

Table 1. Analysis of the hypotheses

6 Summary & Outlook

A general positive outlook on the potential of co-operation is stronglgrlined by
the data collected during the survey. The relative consistency in the respectiye perce
tion of co-operation indicates that the appointed main reasons and hhedlesatter



to all stakeholders should be addressed with priority by political actdrprarate
companies to foster co-operation. Coincidently, the differences betweerasons
and hurdles among the subgroups point out the varying interebisoints of origin
for the involved industry sectors.
As long as financial pressure is not the main driver for co-operation, thestebm
financial latitude for most of the companies to develop cwoperative infrastre-
ture; likewise, the political demand for saving costs is not perceivelebsespod-
ents as penetrating as intended by legal authorities. Another important fact is that
technological issues (such as lifecycles, are not the main hurdles for co-operatio
instead the main hurdles happen to originate in the legal realm.
Overall, the analysis of the survey assumes that the energy market is about to
change and speed up quite significantly. However, there are substaatedisthu-
dles to overcome in order to enforce co-operation between communicatoerceps
and DSOs as there are various asymmetries among them. Nonetheless, tha-main re
son for co-operation among the energy and communications sectogedn®@ico-
sist in assumed advantages as regards faster implementation of smart grids.
Especially the topics addressed in hypotheses H5 and H6 are of intefestifer
research. The investigation and better understanding of asymmetrical vatigtion
munication services can help to overcome the perceived hurdles. Additiorally th
legal and regulatory realm must be investigated more closely witecgakfocus on
the question how incentives for DSOs to co-operate can be induced fficieanthyf
while maintaining the goals of security of supply.
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