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1.1 Dominance of Cellular 
 Mobile Wireless Networks  
 in Public Awareness

Twenty to 25 years ago, when specialists mentioned public 
mobile wireless networks, they discussed not only cellu-
lar digital networks, but also other mobile wireless infra-
structures, such as paging.1 Recently, however, this com-
plex understanding has given way to a less discriminating 
view. In this general view, mobile wireless communication 
in Germany is considered synonymous with the provision 
of services based on cellular digital infrastructures of the 
second (GSM), third (UMTS) or fourth (LTE) generation. 
For example, under the heading “Mobile Wireless Net-
works” in an analysis of the probable consequences of a 
widespread, long-term power blackout in Germany by the 
German Bundestag’s Committee on Technology Impact 
Assessment, the authors merely considered the effects of 
a power failure on the operation of the GSM and UMTS 
networks of Telekom Deutschland, Vodafone D2, E-Plus 
und Telefónica Germany.2 Similarly, the annual reports of 
the German Federal Network Agency since 1998 have only 
reported the number of SIMs active in cellular networks in 
Germany.3 The agency thus ingores other kinds of infra-
structures that have long been used to transport mobile 
wireless services marketed to special professional and 
business customer groups in Germany.
In one sense, the narrowing of attention to GSM, UMTS 
and LTE systems is understandable in view of the boom 
in numbers of users of these networks since 1992: From 
0.15 million digital cellular mobile network users in 
Germany at the end of 1992, the fi gure grew to 48.20 

1  See for example Kruse (1993), pp. 25–27; Pfeiffer (1990), 
p. 204.

2  Ausschuss Technologiefolgenabschätzung (2011), p. 41–42.

3  Cf. most recently Bundesnetzagentur (2012), p. 84.

million by the end of 2000,  and to 85.65 million active 
SIMs in German GSM and UMTS networks by the end of 
2006. Even in the fi ve years since then, more than 28.48 
million cellular users followed: by the end of 2011, with 
114.13 million active cellular mobile wireless devices, 
Germany had reached a penetration of 139.6 SIMs per 
100 inhabitants. Recently the continuing remarkable 
growth in the numbers of GSM and UMTS devices has 
been driven primarily by the fact that the cellular net-
works offer customers the capability of using Internet 
services and web content on mobile user devices with 
high transmission speeds. For that reason many peo-
ple in Germany acquired, and continue to acquire, ad-
ditional devices such as notebooks, tablets and smart 
phones, each equipped with a GSM or UMTS wireless 
module and a SIM.4

1.2 Paging as an Overlooked  
 Niche System
The growth observed over many years in the numbers 
of digital cellular network users in Germany, in com-
bination with annual service revenues of over Euro 20 
billion for the four network operators, high competition 
among the network operators, and the fascination for 
many consumers of ever more highly developed mobile 
phones and new device types such as tablets, have led 
to the result that other mobile wireless systems that 
also exist in Germany have little or no place in the public 
awareness of decision-makers in business and govern-
ment. This is regrettable inasmuch as the overlooked 
systems  are clearly superior, or are a useful comple-
ment, to the quantitatively dominant GSM, UMTS and 
LTE networks in certain areas of application.

4  For details, see Gerpott (2012), p. 19–21.

1. Classifi cation 
 and Purpose
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In particular, one such overlooked mobile wireless of-
fering in Germany is paging. Paging services, networks 
and receivers feature the following characteristics:

Data volumes are small (short messages, signals) 
and are distributed in one direction only,

wirelessly, by broadcast radio signals, using a 
transmitter infrastructure independent from 
GSM, UMTS and LTE networks,

to one or more selective addressable receivers.

– The receivers’ location in the network coverage 
area need not be known to the transmitting party,
– they may be autonomous portable devices (i. e. 
pagers) or subassemblies in devices with a differ-
ent primary purpose (i. e. embedded paging mod-
ules),
– they may present data intended for humans as 
alphanumeric text, voice, or acoustic signals, or 
present data addressed to technical systems as 
control signals.

Due to these characteristics, ETSI describes paging as a 
“narrow-band point-to-multipoint system (nP2M)”.5

 

5  ETSI (2011), pp. 4 and 9. There are other technical approaches to 
nP2M systems. In Germany these include the long-wave time-of-
day transmitter DCF77 and the Radio Data System (RDS), which 
transmits supplementary information about radio stations. 
However, the following observations will concern only paging 
as defi ned in the POCSAG standard, since earlier studies by Ilse 
(2009, pp. 23–27) have shown that paging systems are clearly 
superior to the other two technical platforms for broadcasting 
rapidly changing information which occurs unpredictably. 

The fi rst paging services in Germany were intro-
duced as early as 1988 by the West German post offi ce, 
Deutsche Bundespost (DBP). In the years that followed, 
the paging network was substantially expanded by DBP 
and its successors, DBP Telekom and Deutsche Tele-
kom. In the year 2000, the paging network was acquired 
by e*Message Wireless Information Services Germany 
(e*Message for short), which developed the technolo-
gy further and used it as a platform to provide various 
alerting, warning and information services nationwide. 
The e*Message infrastructure in Germany includes a 
network operation center in Berlin and some 800 UHF 
transmitter sites scattered throughout the country, 
most of them between 25 and 100 meters above ground 
(see Fig. 1 on page 7). e*Message uses frequencies 
between 448.4125 MHz and 466.24 MHz, with channel 
bandwidths of 20 or 25 kHz, to broadcast data, in one di-
rection only, with a regular throughput of 1,200 bits per 
second.

Because the cellular mobile wireless business in 
Germany comprises two-way voice and data services for 
the mass market, whereas paging is only used in certain 
areas of application, it is no wonder that GSM, UMTS and 
LTE services in Germany earn revenues about several 
hundred times those of paging. In view of the divergence 
in market volume, the question arises whether the op-
eration of a paging network and the dedication of scarce 
spectrum resources to paging is economically justifi ed 
in Germany. The answer is an unqualifi ed yes6 Paging 
networks are an indispensable complement to cellular 
networks, especially when it comes to very fast, relia-
ble transmission of small amounts of data with nation-
wide coverage and high spectrum effi ciency to a large 
number of receivers for nearly simultaneous reception, 
without knowing their momentary location. Further-

6  See similar fi ndings in Popp (2012); Ausschuss Technologiefol-
genabschätzung (2011), pp. 5, 39 and 42;  Huppertz (2009), pp. 
2–3; Ilse (2009), pp. 5–6.

http://www.emessage.eu
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more, paging does not share the following drawbacks of 
of GSM, UMTS and LTE networks:

their indoor reception problems; the high proba-
bility of traffi c overloads in hazard and emergency 
areas, precisely at times when persons in those 
areas have an acute demand for communication,7

their high susceptibility to crippling “hacking” at-
tacks, drastically increased by the increasing use 
of IP-based mobile applications that are insecure 
and diffi cult to make secure,8 

the high power consumption of GSM, UMTS and 
LTE-compatible wireless modules due to high 
signaling activity, which is the reason why battery-
operated devices with such modules to receive 
wireless data would require more frequent bat-
tery replacements than customers would accept.

In view of the increasing vulnerability and risks of high-
ly industrialized countries due to climate change, ter-
rorism, epidemics, and the possible collapse of system-
critical infrastructures,9 

7  A high probability of overloads is supported by the experiences of 
the terrorist attacks of 11 September 2001 in New York; 11 April 
2004 in Madrid; and 7 May 2005 in London; and by the simulation 
studies of Traynor (2010).

8  See for example Bos et al. (2009), p. 2. The authors fi nd that “IP 
and routing protocols ... offer basically no security”.

9  On the increased vulnerability of highly developed industrial 
societies, see Section 2.1.1. Paging networks stand out not only 
by the fact that they operate independently of GSM, UMTS and 
LTE network elements. They are also much less susceptible 
than the GSM, UMTS and LTE networks to local failures of the 
public power grid in Germany due to the much smaller number of 
transmitters and the better provision of those comparatively few 
sites with uninterruptible power supply systems.

GSM, UMTS and LTE networks should be comple-
mented and a degree of redundancy established 
by operating additional, largely independent mo-
bile wireless networks with different architec-
tures that are able to reach nearly all inhabitants 
to reinforce the resilience of the society.

1.3 Orientation of the 
 Present Analysis
The continued existence of a paging infrastructure in 
Germany has advantages for the overall economy that 
cannot be seriously doubted. In view of this fact, the pre-
sent paper is aimed at pointing out the areas of applica-
tion for paging systems in Germany that have not been 
completely developed and/or have not been suffi ciently 
reported in the public media. 

The focus of the present paper is therefore on po-
tential fi elds for innovation in connection with paging 
services in Germany. Because fi rst-responder alerting – 
that is, alerting the personnel of emergency and civil 
defence agencies, including fi refi ghters, paramedics or 
other civil rescue institutions, such as the German Sea 
Rescue Society (DLRG), the Federal Agency for Techni-
cal Relief (THW) and the German Red Cross (DRK) — is 
an established and well-known use of paging,10 this area 
of application will not be examined here.11 Similarly, 
there is no need to discuss the well-known use of pag-
ing for one-way transmission of suddenly occurring, un-
predictable information to evoke an immediate response 
on the part of the on-call staff of companies or organiza-
tions including plant maintenance, street cleaning and 
snow removal organizations, technicians employed by 

10  ETSI (2011), p. 13.

11  e*Message markets such paging services under the brand 
e*BOS.

http://www.bos-alarmierung.de/
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network operators or technical service providers (such 
as data processing centers), manufacturers of complex 
producer goods (such as elevators), and the care staff of 
old-age homes.12

The remaining, new areas of application for paging 
can be classifi ed as those that are aimed at making indi-
viduals aware of new information, and those that trans-
mit signals to appliances to elicit a control effect, with-
out an intervening interpretation of the data received by 
human operators. Fields for potential innovation that 
often involve the distribution of information to a larger 
number of persons are discussed in Section 2.

Section 3 is concerned with fi elds for potential inno-
vation in which paging is well suited to control techni-
cal objects that cannot be easily connected to terrestri-
al telecommunications networks. Section 4 briefl y sum-
marizes the insights gained from the analysis of promis-
ing fi elds of application for paging.

12  e*Message provides such paging applications under the brand 
e*Cityruf.

Fig. 1:

The e*Message infrastructure includes some 800 transmitter 

stations distributed throughout Germany.

Source: e*Message
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2.1 Population Alerting
2.1.1 Present Situation 
 of Population Alerting 
 in Germany

Various studies agree in their conclusion that the vul-
nerability of German society to far-reaching dangers 
and disasters has increased recently, and will continue 
to increase in the near future.13 Among the chief causes 
of this trend towards vulnerability, they mention:

The increasing concentration of the population in 
urban areas.

The increasing capacity of buildings, ships, air-
craft, transport routes, event venues, power 
plants and all kinds of technical production plants.

The increasing potential for the abuse of nuclear 
and biological weapons and other weapons tech-
nologies by terrorist or other criminal organiza-
tions.

The increasing frequency of extreme weather 
phenomena.

The increasing acceleration of the spread of dan-
gerous pathogens through international business 
and tourism.
 
The unknown risks involved in biological, genet-
ic and nanotechnological engineering and related 
products.

13  See for example Ausschluss Technologiefolgenabschätzung 
(2011), pp. 15–16; Kreutzer (2008), p. 43; Reichenbach et al. 
(2008), pp. 11–13.

The increasing dependence on electric power 
grids in all areas of life.

The increasing dependence on information sys-
tems and telecommunications networks in all ar-
eas of life.

These trends also increase the threat to society repre-
sented by emergencies and crises, and indirectly the 
importance of good communications for public safety 
in risk and crisis situations, because insuffi cient or ab-
sent warning before and after the occurrence of hazards 
signifi cantly increases the resulting damage.14 None-
theless, due to the attenuation of the East-West con-
fl ict, the number of sirens deployed in Germany to warn 
the population in case of emergencies decreased from 
about 88,000, with a coverage of 80 percent of the popu-
lation, including nighttime hours, at the end of 1992 to 
15,000 with a coverage of only 16 percent of the popula-
tion at the end of 2000.15

Inspired not least by the terrorist attacks of Septem-
ber 11, 2001, in the US and by the fl oods along the Elbe 
and Oder in 2002, however, the awareness is growing in 
Germany that, after the dismantling of most of the si-
rens that operated up to the early 1990s, there is a need 
for a full-coverage, round-the-clock population warning 
system in acute emergencies.16 For this reason, the Fed-
eral Agency for Civil Protection and Disaster Assistance, 
which became operational in May 2004, took on the task, 
in coordination with the state governments, of expand-
ing the satellite-based warning system (SatWaS), which 
had been built in several phases since early 2000, into 
a more comprehensive modular warning system (Mo-
WaS). One weakness of SatWaS was that it heavily em-

14  See Reichenbach et al. (2008), p. 26

15  Held (2001), pp. 12–13 and 66.

16  On the development of this awareness in the press, see Ismar 
(2007); Rauner (2007) and Kreutzer (2008), p. 34.

2. Potential for 
 Distributing Information 
 to Individuals
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phasized the transmission of warnings to radio and TV 
stations, which in turn were to broadcast them to the 
overall population. Only a small part of the population 
is reachable through these communication channels, 
however: those who are in their homes and using the 
broadcast media at the moment. Although SatWaS has 
been using the e*Message network since 2004 to send 
warnings to those e*Message customers who wish to 
receive them, the low penetration of dedicated pagers 
among the German population has in the past limited 
the impact of this warning channel as well.

To remedy this weakness, one focus of MoWaS is 
to integrate more channels for warning information. 
The Federal Offi ce of Civil Protection and Disaster As-
sistance refers in this connection to pagers, mobile 
wireless devices, and smoke alarms. How and when 
the integration of more telecommunications networks 
or user device types in SatWaS or MoWaS is to be 
achieved, however, is still not clear, in spite of long de-
bates in specialist circles.

The Fraunhofer Institute for Open Communication 
Systems, in cooperation with the Public Insurers’ As-
sociation (Verband öffentlicher Versicherer, VöV) has 
developed a disaster-warning platform called Kat-
Warn that is primarily aimed at warning inhabitants of 
storms, but also of other kinds of dangers. KatWarn to-
day only serves fi ve cities — Hamburg, Berlin, Frank-
furt am Main, Bad Homburg and Emden — and four ru-
ral districts.17 Furthermore, KatWarn requires inhab-
itants to register in order to receive warnings, and it 
transmits its warnings, which are specifi c to local user 
groups divided by post code, only by SMS and e-mail. 
With regard to SMS in particular, practical experience 
and simulation analyses18, have shown that, due to ca-

17  See Verband öffentlicher Versicherer (2012).

18  See Note 7. This weakness would be not be remedied by the use 
of cell broadcast techniques to distribute text messages in GSM 
networks. See Traynor (2010), p. 140.

pacity overloads in cellular networks during emergen-
cies, it is not a reliable medium to warn large popula-
tion groups in a given area in less than three minutes. 
The impact of e-mail as a warning medium is likewise 
very low, since incoming messages are seldom noticed 
during nighttime hours, and even during the day most 
people cannot be reached because they are not using 
an e-mail application at the moment the emergen-
cy occurs. Consequently, even after a nationwide ex-
pansion of KatWarn, the portion of the population who 
could be quickly reached with information about sud-
denly occurring hazards would be much too small.

In sum, in spite of more than ten years’ discussion 
among experts and government in Germany, a high-
impact system is lacking today that would be able to 
reach people in acute emergencies in certain areas in 
homes, people in highly frequented publicly accessi-
ble areas such as school and university campuses and 
government buildings with warnings and informative 
instructions. There is insuffi cient market penetration 
of user devices that could receive messages sent by 
central emergency agencies to the population without 
delay at any time anywhere in Germany and alert the 
user of such incoming messages.19

2.1.2 Paging Modules for 
 Population Alerting in 
 Various Primary Systems

Several studies indicate that private households are un-
willing and state agencies unable to pay for the acquisi-
tion and operation of separate receivers whose principal 
function is to receive and display warning messages in 

19  See similar fi ndings in Kreutzer (2008), pp. 6 and 22.

http://www.emessage.eu
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emergencies.20 A very signifi cant instrument to improve 
population alerting, in Germany as elsewhere, is there-
fore to encourage the spread of multifunctional user de-
vices which: 

receive and display offi cial warnings and instruc-
tions only as an auxiliary function, and are there-
fore purchased by individuals mainly for other 
purposes,

involve only very low costs – less than Euro 5 – for 
the integration of the secondary warning func-
tion,

require no additional contractual relationship 
between the end user and a telecommunications 
service provider to activate the warning function, 
because the manufacturer or a company which 
already has a contractual relationships with the 
end user (such as a fi re insurer or a mobile wire-
less network operator) provides the connection 
to a telecommunications network which offers 
full coverage and indoor reception and is reliably 
available even in emergencies,

are active with no additional confi guration, and 
require at most very infrequent attention to 
maintain the warning function after installation.

These requirements can be fulfi lled most complete-
ly by integrating paging modules (see Fig. 2) in smoke 
alarms, motor vehicles or user devices that are primar-
ily used to access GSM, UMTS and LTE networks.

20  See Kreutzer (2008), p. 26; Held (2001), p. 59.

 Paging modules in Smoke Alarms

Paging modules can be built into smoke alarms for 
homes and business premises at very low addition-
al cost21. One incentive for doing so is that the building 
codes of ten of the 16 German states already mandate 
the installation of smoke alarms in bedrooms, nurser-
ies and hallways that serve as escape routes in new and 
remodelled private homes.22 Due to these regulations, 
the penetration of smoke alarms in homes and residen-
tial buildings can be expected to increase. Especially in 
highly frequented publicly accessible buildings, such as 
schools and universities, installing smoke alarms with a 
paging module offers the additional advantage that per-
sons in such buildings can be specifi cally warned of and 
given specifi c instructions in violent crime situations.23

An alternative might be to equip smoke alarms with 
a GSM or UMTS module for machine-to-machine net-
working instead of a paging module. However, closer 
analysis quickly shows that the implementation of this 
alternative is not technically feasible for three reasons:

Two-way-communication is not required to deliv-
er warnings.

The cost of a GSM or UMTS wireless module is at 
least ten times higher than that of a paging mod-
ule.24

The high power consumption of a GSM or UMTS 
wireless module would necessitate replacing the 
smoke alarm’s battery unreasonably often.

21  Experts estimate that such modules would cost less than 
Euro 3. See ETSI (2011), p. 10; EMMA (2010), p. 2.

22  See Rauchmelder (2011).

23  See ZVEI Fachverband Sicherheit (2012), pp. 4–5 and 16–17

24  See EMMA (2010), p. 2.

Fig. 2:

Example of a paging module

Source: e*Message
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The latter point indicates the superior power effi ciency 
of paging modules over GSM and UMTS modules, which 
can be illustrated by a simplifi ed calculation: The GSM 
module LEON and the UMTS module LISA offered by 
the u-blox company, which calls itself a “leading sup-
plier of semiconductor components for embedded sys-
tems in the fi eld ... of wireless communication“25 draw 
a discharge current in standby mode of 1.6 milliamps 
(mA) and 2.5 mA respectively at a supply voltage of 3.8 
V. Annually, these modules would thus consume pow-
er of 53.26 watt-hours (Wh) and 83.22 Wh respectively, 
without leaving standby mode.26 Using a common 1.8 Wh 
battery for power, the GSM module would require about 
30  and the UMTS module 47 batteries in a year, requir-
ing a battery change every 12 to 13 days for GSM, or eve-
ry 7 to 8 days for UMTS. Obviously, customers would 
hardly accept the cost and inconvenience of such fre-
quent battery replacement.

The annual power consumption of the e*Warn paging 
module offered by e*Message in standby mode is 0.75 
Wh, 1.4 percent of the consumption of the LEON GSM 
module, and 0.9 percent of that of the LISA UMTS mod-
ule. Hence a paging module incorporated in a smoke 
alarm using a 1.8 Wh battery would remain functional 
for 2.4 years without a battery replacement. A battery 
replacement interval of about 28 to 29 months should 
be perceived by home users as acceptable, considering 
that the replacement intervals for watch and camera 
batteries are shorter.

In spite of the enormous advantages of paging mod-
ules in energy effi ciency and cost compared with GSM 
and UMTS wireless modules, there would be two draw-
backs to the exclusive use of paging modules in smoke 
alarms to improve population alerting in Germany. First, 
due to the lack of a federal legal requirement to install 

25  See http://www.u-blox.com/de/about-us.html.

26  53,26 = 1,6 / 1.000 x 3,8 x 24 x 365. 83,22 = 2,5 / 
1.000 x 3,8 x 24 x 365.

smoke alarms in existing homes, it would take many 
years or even decades before these devices achieve suf-
fi cient penetration in home use.

Second, warnings distributed through smoke alarms 
primarily reach persons indoors, but not pedestrians 
or transport passengers outdoors. In view of this fact, 
it would appear sensible to integrate paging modules 
for population alerting other widespread technical ap-
pliances in addition, such as motor vehicles and GSM or 
UMTS user devices, which would make people reacha-
ble outdoors in particular.

 Paging Modules in Motor Vehicles

The preceding observations are refl ected in the Car 
Horns Used as Sirens (CHORUS) system proposed by 
the Fraunhofer Institute for Technological Trend Analy-
sis (INT).27 The CHORUS concept would enable govern-
ment agencies to warn the population of acute emer-
gencies by a wireless signal that operates the horns of 
parked motor vehicles in specifi c regions. In this sys-
tem it would make sense to use a paging module as 
the signal receiver in vehicles, since it would have the 
same advantages over GSM and UMTS modules as de-
scribed above in connection with telecommunications 
extensions for smoke alarms. In addition, a paging 
module has the advantage that its availability is not di-
minished by the traffi c volume in GSM and UMTS net-
works, which often spikes particularly in emergency 
conditions.

The CHORUS system’s chances of realization can 
hardly be seriously evaluated at present. It is therefore 
a good idea to identify other categories of  widespread 
user devices with other primary functions that would be 
suitable specifi cally for receiving population warnings 

27  See Huppertz (2009).

http://www.emessage.eu
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outside homes, workplaces and other highly frequent-
ed buildings.

 Paging Modules in GSM and UMTS User Devices

Mobile phones and tablets can be considered appropri-
ate device categories whose primary function is to per-
mit the use of services over GSM, UMTS and LTE net-
works. In recent years it has become more common to 
equip Internet-capable user devices for cellular net-
works with WiFi modules in accordance with the IEEE 
802.11 standard as well, so that users can take advan-
tage of WiFi for Internet access in places where it is 
available. Analogously, modules that support the POC-
SAG standard could be integrated in smart phones and 
tablets for an additional cost of signifi cantly less than 
Euro 5 per unit. In an emergency, warnings can be 
transmitted by paging to such multifunctional devices in 
specifi c regions. Such warnings are distributed regard-
less of the availability of cellular networks, and hence 
not subject to the probable capacity overloads or fail-
ures of GSM and UMTS infrastructures in crisis situa-
tions. For the manufacturers of smart phones and tab-
lets, integrating a paging module that is addressed by 
the German civil defence agencies’ SatWaS and MoWaS 
warning systems is an opportunity for competitive prod-
uct differentiation. Because such user devices are not 
designed for a particular national market, but for global 
sale, manufacturers can be expected to take advantage 
of this opportunity only when the corresponding popula-
tion alerting systems have been implemented in at least 
all 27 EU countries and the USA.

To sum up, there are attractive potential uses of pag-
ing applications for population alerting in emergency 
situations. The exploitation of this potential can be ac-
celerated by legislative measures, such as the manda-
tory integration of paging modules in smoke alarms.

2.2 Distributing Current 
 Content in 
 Non-Emergencies
Not only in distributing warning information in acute 
emergency situations, but also in distributing other in-
formation that changes often at irregular intervals, pag-
ing networks and paging modules integrated in all kinds 
of platforms to present information of general inter-
est can have great advantages over solutions that use 
cellular networks or terrestrial telecommunications 
networks to transmit such information. Such informa-
tion, often referred to as “dynamic content”,28 includes 
weather forecasts and information about current and 
upcoming electrical utility rates for home consumers.

2.2.1 Weather Forecasts

Since 2007, the company WetterlnfoService (WIS) has 
been selling “WETTERdirekt” brand devices that are 
used in private homes, businesses or other organiza-
tions to provide current weather forecast information 
conveniently and constantly.

The WIS weather stations display the expected dai-
ly high and low temperatures, probability of precipita-
tion, cloudiness, and winds for a forecast period of four 
to six days. Figure 3 shows such a weather station sup-
plied by WIS.

In addition to this basic information, storm warnings 
and pollen counts can also be displayed. WIS offers local-
ly specifi c weather forecasts for 50 regions and for each 
of Germany’s more than 300 rural districts. WIS custom-
ers can also have their stations display weather informa-
tion for 150 international travel destinations. The fore-

28  See Ilse (2009), p. 5.
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cast information is updated several times a day, and WIS 
transmits the data over the e*Message paging network. 
The end customer has no direct costs for the product’s tel-
ecommunication connection. Instead, the cost of broad-
casting current forecast information over paging is includ-
ed in the sale price of the weather station. The only direct 
service contract is between WIS and e*Message. The end 
user does not need to enter a contract a paging service 
provider to receive the weather forecast data.

The WIS solution is different from smartphones or tab-
lets that fetch weather forecasts over a GSM or UMTS net-
work, and from computers connected to the Internet by 
landline, in that the automatic data updates are “pushed” 
to the receiver: the user doesn’t have to do anything to get 
weather forecasts that have just become available. Fur-
thermore, weather forecasts received on a smart phone, 
tablet or computer are not easily accessible by all mem-
bers of a household.

Theoretically, the weather stations served by WIS 
could also receive their data input over a cellular network 
rather than a paging network. The use of a GSM or UMTS 
module in weather stations is impractical for the same 
reasons discussed in Section 2.1.2 in connection with the 
extension of smoke alarm functions. It is likewise unfeas-
able to build a WiFi module into a weather station, which 
would then use to connect to the home’s landline-based 
Internet access, since the weather station’s resulting high 
power consumption would necessitate excessively fre-
quent battery replacement. Connecting the weather sta-
tion to the power grid instead of using batteries is not an 
option, since it would severely limit the fl exibility of its in-
stallation and signifi cantly increase the cost of acquisition 
and operation.

The highly personal relevance of location-specifi c, 
automatically updated weather forecasts, together with 
retail prices for weather stations in the range of Euro 25 
to Euro 100, have contributed to very strong acceptance 
of the WETTERdirekt package offering in Germany and 
France since its market introduction in 2007. By the end 

of 2011, nearly 2.5 million weather stations had been 
sold in the two countries. The sales development in Ger-
many and France over the fi ve-year period from 2007 to 
2011, illustrated in Figure 4, suggests that the number 
of customers who demand local weather forecasts via 
paging will continue in future to increase noticeably. 

2.2.2 Time-Variable Electricity  
 Prices

In September 2008, a regulation was added to the Ger-
man Power Utilities Code that requires suppliers to offer 
electricity consumers a time-dependent price schedule 
by the end of 2010. The purpose of this requirement, 
which was not revised in the more recent major reform 
of the code in 2011, is to create fi nancial incentives for 
households to reduce their power consumption in times 
of high demand (with above-average prices) or shift it to 
times of low demand (with below-average prices). This 
should reduce the generating capacity that power utili-
ties need to provide for peak loads, and so contribute to 
the increased effi ciency of power plant utilization, and 
ultimately to the attainment of climate protection goals. 

 Furthermore, the increased awareness of electric-
ity prices produced by the innovative rate schedule may 
also inspire efforts on the part of home customers to re-
duce their energy consumption.

Fig. 3:

Example of a WETTERdirekt weather 

station with embedded paging receiver

Source: WIS

http://www.emessage.eu
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If consumers are to choose time-variable electricity 
rates, they must be able to obtain information about the 
prices in force at the present moment and in the near 
future, conveniently and without signifi cant additional 
cost. To meet this condition, the energy supplier EnBW 

in cooperation with IBM has developed an electrici-
ty rate display and tested it in 2009 in 100 customers’ 
homes. The device dynamically informs the members 
of the household of the price of a kilowatt-hour (kWh) 
of power at the present moment and over the next 36 

Fig. 4:

Cumulative unit sales of WETTERdirekt devices with 

paging reception in Germany und in France

Source: e*Message; analysis by the author.
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hours.29 Figure 5 describes the specifi c data displayed in 
the test and how it was presented.

EnBW transmitted the price information to the elec-
tric rate displays over the e*Message paging network. A 
signifi cant advantage of this technique for updating and 
distributing data is that it displays the prices over time 
without requiring any additional investment in a wired or 
wireless network connection to the home for communi-
cative instruments such as smart meters, which evalu-
ate the current power consumption at the momentary 
rate.30 

29  See EnBW (2009).

30  On technical alternatives for networking a smart meter with 
energy consumers and producers in the home, see e. g. Eckert 
(2011), p. 10; Nestle (2008), pp. 128–130. On other potential uses 
of paging in combination with smart meters, see Section 3.1.
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The smart meter’s communication of price information 
to the home is replaced by data distribution over the ex-
isting paging network, at very low cost. In this way pag-
ing systems can contribute to lowering the costs of re-

structuring the energy industry and lowering its envi-
ronmental impact by making time-variable electricity 
prices transparent to end customers.

Fig. 5: 

Example of a device for displaying time-variable 

electricity prices

Source: EnBW
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Small amounts of data can be transmitted reliably and 
economically throughout Germany over paging net-
works, independently of cellular infrastructures, to re-
mote-controllable technical appliances, in specifi c re-
gions or globally, to switch them on or off, or to cause 
them to emit an alarm signal. The many types of de-
vices to which short control signals could be sent can 
be classifi ed as those systems that remain at a fi xed lo-
cation, which is known to the sender (such as a photo-
voltaic installation on a residential building), and mobile 
systems, whose location is not known to the sender at 
the time the control signal is initiated (such as a hand 
drill, a camera, or a bicycle). Among stationary systems 
that would lend themselves to remote control by means 
of paging are electrical power consuming and generat-
ing devices in private households, which are proposed 
in conjunction with the development of smart power 
grids and the transition to more fl exible power produc-
tion and distribution structures.31 This potential fi eld of 
application is examined in Section 3.1. An unrelated but 
likewise promising integration of paging modules in ex-
pensive mobile goods would permit the owner in case 
of theft to trigger an alarm signal in the stolen article, 
which would make it impossible or at least more diffi cult 
for the thief to profi t from the crime. This potential fi eld 
of application is discussed in Section 3.2. 

31  See ETSI (2011), pp. 10–11; EMMA (2010), p. 4.

3.1 Control Information for   
 Power Consumers and 
 Producers as Part of the  
 Energy Transition

After the meltdown of the nuclear reactors in Fukushima, 
Japan, in March of 2011, energy policy in Germany be-
came committed to an “energy transition” which would 
involve gradually shutting down all nuclear power sta-
tions by 2022, sooner than had previously been planned. 
In order to avoid a supply shortfall, the proportion of re-
newable energy sources (wind, solar, biomass, water, bi-
odegradable household waste) in the total German elec-
tricity production is to be increased from 20 percent in 
2011 to 80 percent in 2050.32

In order to ensure a reliable power supply in spite of 
the increasing use of renewable energy sources, which 
are characterized by strongly fl uctuating availability, the 
power transmission and distribution networks must be 
made more controllable – that is, developed into “smart 
grids” – by the installation of information and tele-
commnications technology.33 Smart meters are consid-
ered an important building block in improving the con-
trollability of power grids. The EU Commission defi nes 
a smart meter as “an electronic instrument that can 
measure power consumption, providing more infomra-
tion than a conventional meter, and can send and receive 
data using a form of electronic communication“34 To en-
force the new energy policy, the amendment of the Ger-

32 See Bundeswirtschaftsministerium (2012), pp. 4–6.

33  See Bundesamt für Sicherheit in der Informationstechnik 
(2012), p. 13; Bundeswirtschaftsministerium (2012), pp. 22–24.

34  European Commission (2012), p. 11, No. 3b. An electronic 
electricity meter that can receive data by paging is thus not 
classifi ed as an electronic metering system or smart meter by 
the European Commission, as long as it is not enabled to trans-
mit data by a connection to another electronic communication 
network.

3. Potential for Initiating 
 Action in Technical 
 Appliances
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man Power Utilities Code in summer of 2011 stipulates, 
in §21c, that instruments integrated in a communications 
network which measure the actual energy consumption 
and the actual time of use of electric power must be in-
stalled in new building developments, major renovations, 
and end user sites with an annual consumption of over 
6,000 kilowatt-hours (kWh), wherever technically feasi-
ble. Whether smart meters must be retrofi tted in exist-
ing buildings for customers with an annual consumption 
of less than 6,000 kWh35 is not yet certain at the time of 
writing. The German Ministry of the Economy must ex-
amine whether the global introduction of smart meters is 
“economically justifi ed” before issuing a decision. Under 
§21c, Paragraph 2, Sentence 2 of the German Power Util-
ities Code, the requirement would be economically justi-
fi ed “if the user incurs no additional cost for installation 
and operation, or if an economic evaluation ... which ex-
amines all long-term social and individual costs and ad-
vantages” leads to a state order that smart meters must 
be installed for all end users. Such an evaluation is cur-
rently in progress.

The debate on the introduction and the design of the 
communciations module of smart meters often creates 
the impression that smart meters, which are supposed 
to be capable of bidirectional data communication with 
the outside world, absolutely must also be able to send 
control signals to individually switchable electric pow-
er consumers in the household (such as washing ma-
chines, air conditioners, or combined heat and power 
systems) and to home electric consumption and price 
displays over a “home-area network” (HAN), and to re-
ceive data from the systems so controlled.36 This capa-
bility is supposed to enable energy suppliers to switch 

35  This group includes about 89 percent of all electricity custo-
mers in Germany, and 27 percent of German power consumpti-
on. See Wengeler (2011), p. 12.

36  See for example the communications architecture for “smart 
meter gateways” proposed by the German Federal Offi ce of 
Information Security: Bundesamt für Sicherheit in der Informa-
tionstechnik (2012), pp. 14–21.

modern power consuming and generating equipment 
automatically to raise and lower the network load, and 
to send price information in real time to customers, 
for display not only at the meter itself, but in occupied 
rooms in the home (see Figure 6).

However, the technique described in Section 2.2.2 
to send information about time-varying electricity pric-
es by paging indicates that it is not necessary to set up 
a HAN to provide current price information to the end 
user. Nor would a HAN be necessary to remotely con-
trol individual power loads or generators in homes. For 
this purpose too, an option would be to equip switchable 
devices with a paging module, which can be manufac-
tured at very low cost and has very low power consump-
tion.37 The energy supplier can then, once the end user 
has consented to this procedure, send a switch-on or 
switch-off signal to every interruptible power consum-
ing or power producing device as necessary to balance 
the electrical power supply and demand.

An advantage of such an approach is that switchable 
equipment in homes can be remotely controlled even if

the Ministry of the Economy decides against re-
quiring smart meters for all electrical utility cus-
tomers (see above), or

private households are not willing to invest in 
technology for in-house telecommunication con-
nections to their smart meters.

A second advantage, in regard to data privacy, is that 

37  Low manufacturing costs to add remote switching capability to 
home electrical power consumers and producers is important 
because the very limited cost savings promised by intelligent 
metering systems must be greater than the costs of equipment 
and power necessary to provide control of appliances in the 
home. In an average home in Gemrany, intelligent metering 
systems without active load management would only permit 
savings of three to fi ve percent of the annual power consumpti-
on. See for example Bundesnetzagentur (2010), p. 48; Behrendt 
(2011), pp. 15–18; Vest (2012), p. 216.

Fig. 6:

Paging services as a medium for the introduction 

of active load or demand management capabilities 

by electric power suppliers.

Source: ZVEI
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it involves no communication channel that could send 
data about power consumption or the use of specifi c ap-
pliances in the home to the outside world. This should 
be an effective argument against misgivings about pri-
vacy and the possible abuse of household-specifi c data 
on electricity use in connection with the introduction of 
smart meters and controllable power consumption and 
production equipment.38 

The use of paging services thus has the potential to 
accelerate the introduction of active load and demand 
management for electric power utilities in Germany, 
thanks to low communication costs and fewer data pri-
vacy problems.

3.2 Theft Deterrence for 
 Mobile Goods
Technical appliances that cost thousands of euros and 
are not permanently installed in a building are often 
equipped with an alarm system to deter thieves. Such 
an system produces a very loud unpleasant sound when 
the object is moved to dissuade would-be thieves. Prod-
ucts with such alarms include automobiles, trucks, mo-
torcycles, mobile homes and trailers. Such deterrent 
mechanisms are not customary in smaller appliances 
because an unauthorized movement or attempted theft 
of the object is not as easy to distinguish from authorized 
use. Furthermore, installing an alarm system address-
able over GSM or UMTS networks is not feasible due to 
the high cost of the wireless module in comparison with 
the value of the product, and due to the high energy con-
sumption of such modules. Examples of such appliances 
include bicycles, personal computers, notebooks, scan-

38  On the tremendous importance of dealing sensitively with 
electric utility customers’ reservations with regard to privacy 
in connection with the spread of smart meters, see for example 
Kranz (2011), pp. 53–55.

ners and fax machines, cameras, DVD players, expen-
sive tools (such as power drills and saws) and small con-
struction equipment.

To discourage the theft of such products, a paging 
module coupled with a unit that generates a loud acous-
tic signal can be so installed that they are diffi cult or im-
possible to remove. Such devices are then prominently 
marked so that potential thieves immediately see that 
they are protected by a remote-controlled alarm, and are 
dissuaded from taking the appliances. If such an object 
is stolen, the owner would report the loss to the man-
ufacturer or vendor through a web platform or by tele-
phone, and  thus initiate the transmission of a control 
signal to the paging receiver in the object to sound the 
alarm. This would generally make it much more diffi cult 
for the thief to use or sell the stolen object. Due to the 
low energy consumption of the paging module (see Sec-
tion 2.1.2), the remotely controllable alarm unit could re-
main operational for several years without requiring a 
battery replacement.

The commercial potential of permanently installed 
paging modules with an alarm emitter in mobile prod-
ucts can be examined using bicycles as an example. At 
the end of 2011, there were 67.3 million privately owned 
bicycles in Germany.39 Every year, 0.3 to 0.4 million bi-
cycles are reported stolen in Germany. The actual num-
ber of bicycle thefts “is estimated to be many times 
greater“,40 because many thefts are not reported. At the 
same time, the proportion of reported bicycle thefts in 
Germany that are solved has been low, about 10%, for 
years.41 In 2011, 4.1 million new bicycles were sold in 
Germany at an average price of 495 euros.42

In view of the high number of thefts, the low proba-
bility that a stolen bicycle can be recovered by the police, 

39  Statistisches Bundesamt (2012), p. 20.

40  Allgemeiner Deutscher Fahrrad-Club (2010), p. 2.

41  Allgemeiner Deutscher Fahrrad-Club (2010), p. 2.

42  Zweirad-Industrie-Verband (2012), S. 58.
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and the great number and considerable average price of 
new bicycles, it can be expected that there is a signifi -
cant market potential in Germany alone for factory-in-
stalled deterrent alarm systems controlled via paging in 
bicycles. Such systems should appeal to bicyclists be-
cause they involve little additional cost, they work for a 
long time without battery replacement, and their tele-
communications, in new bicycles, can be provided by a 
direct agreement between the bicycle manufacturer and 
the paging network operator, without requiring an addi-
tional transaction on the part of the customer.
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 The enormous number of active SIMs for cellular net-
works in Germany could suggest that there are no es-
tablished and no new fi elds of application for paging as 
a type of nP2M system. This would be a false conclu-
sion, however. In disasters and emergencies in partic-
ular, GSM, UMTS and LTE networks have grave draw-
backs as a means of fast, reliable alerting of emergency 
personnel anywhere in Germany.

Furthermore, there are many reasons to install pag-
ing modules in devices that have a different prima-
ry purpose, but are suitable for population alerting in 
emergencies. Such devices include smoke alarms, mo-
tor vehicles and user devices for cellular networks such 
as smart phones and tablets.

Other major potential applications for paging mod-
ules include transmitting information of general inter-
est, such as weather forecasts and time-variable elec-
tricity rates, transmitting control signals to electricity 
consuming and producing equipment in homes to en-
able energy utilities to manage power supply and de-
mand, and transmitting alarm signals to valuable port-
able appliances to reduce the risk of theft.

All in all, the paging segment in Germany shows a di-
versity of innovative areas of application, a few of which 
have been sketched here, whose development has just 
begun and which will still further increase the appeal of 
paging from the user’s point of view.

4. Conclusion
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