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Abstract Weak signals and wild cards are used to scan the
environment and make systems more sensitive to emerging
changes. In this paper, the applicability of weak signals and
wild cards is experimented in a case of a highly reliable and
conservative sector, water and sanitation services. The aim is
to explore an approach suitable for water utilities. The paper
discusses different theoretical and methodological approaches
to weak signals and wild cards, and reflects these in relation to
the chosen approach. It is argued that the process of weak
signals and wild cards can serve as a communication and
reflection exercise for an organisation like a water utility.
Furthermore, incorporating weak signals and wild cards can
be an essential part in futures thinking, challenge prevailing
mental models, and make systems more open to sense and
learn from their environment. It is recommended for water
utilities to apply a loose approach on weak signals and wild
cards and embed it as a part of their organisational culture.
However, it should be remembered that the approach should
always be chosen to match the overall objectives and context.

Keywords Waterandsanitationservices .Weaksignals .Wild
cards

Introduction

A variety of futures research methodologies exist and are con-
stantly being developed to scan the environment and to make
systems more Bsensitive to emerging changes as early as possi-
ble so that they have better time to react or to be in time to utilize
the opportunities of an emerging change.^ [1]. The potential of
wild cards and especially weak signals in identifying possible
changes in the future that could jeopardise or promote a system’s
existence have been eagerly discussed and scrutinised [2–7].

In this paper we conduct a small experiment on applying a
methodology of weak signals and wild cards in the case of
water supply and sanitation services.1 Weak signals and wild
cards have typically been analysed in the context of corporate
decision-making or national foresight processes. Water ser-
vices provide in many ways an interesting and differing case.
For example, water utilities function as monopolies in their
operational area, and thus in their case utilising weak signals
and wild cards are not about finding a competitive edge in the
markets, but about sustaining and ensuring safe services.

Our objective is to experiment and analyse the applicability
of weak signals and wild cards in a water utility to enhance the
futures thinking capabilities, build-up of flexibility, and ability
to cope with uncertainties [8, 9]. The basic idea is to see if
weak signals and wild cards could be a useful exercise to be
practiced without notable additional resources. Thus, this is a
small scale experiment instead of a full-fledged foresight pro-
cess. We discuss different theoretical and practical underpin-
nings of weak signals and wild cards based on literature, and
analyse them against the experience gained in the experiment.

As Popper [10] reminds, methods ought to be chosen ac-
cording to the objectives and available resources and

1 We will use the term Bwater services^ to cover both water supply and san-
itation services from here onwards.

A paper focused on the empirical part of this study has been presented in
the BTrends and Future of Sustainable Development^ Conference, 9–10
June 2011, Tampere, Finland and included in the Proceedings.
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capabilities [11]. Thus, in the next section we will describe the
context of water services and elaborate on our objective.

Water services as a context

In industrialised nations, water services are typically considered
highly reliable. People rely on the continuity of these services;
they expect to get safe water simply by turning on the tap, and
expect wastewater to disappear without harming the environ-
ment or human health when flushing the toilet. However, if
something goes wrong, it could compromise significantly the
well-being of many. One example is the water crisis in the
Finnish town of Nokia in the year 2007: some 6000 people
were taken ill because treated wastewater was accidentally re-
leased into the drinking water distribution system. Another ex-
ample is the water crisis of City of Flint, Michigan, where
residents were exposed to high levels of lead in the drinking
water [12]. Thus, if a wild card materialises in water services,
the question is not just about business opportunities or threats,
but about human lives and functioning societies. Water services
support either directly or indirectly all socio-economic activi-
ties; during theNokia water crisis, for example, schools and day
care centres had to be closed down and many businesses strug-
gled. On the whole, the Nokia water crisis had a long-lasting
socio-economic effect for local businesses.

The water services system can be characterised as a relative-
ly static system. In industrialised countries these systems have
mostly been built between the Second World War and the
1980s. During this era, development was expected to be mostly
linear. For example, many of the pipelines were scaled for
stable growth of consumption, which proved unrealistic after
the oil crisis in the 1970s and the introduction of new water
saving household appliances. Unfortunately, infrastructure sys-
tems are rather inflexible and there has not been significant
changes in the systems after the adaptation of centralised drink-
ing water distribution or water based sanitation. There have
been improvements to the treatment technologies of both raw
water and wastewater, and the materials and technologies used
in the piping systems have been improved, but in the end, these
changes have not really affected the big picture or the paradigm
of water services. Overall, the whole water services system is
relatively inflexible and slow to adapt to changing conditions.

The static and inflexible nature of the water systems has
contributed to the fact that the sector is rather conservative:
somewhat resistant to change and slow to embrace innova-
tions [13]. One reason for this can be related to the fact that
water services are considered a natural monopoly. As there has
been no need to compete, there has been less need for revolu-
tionary changes and innovations in the field. A further expla-
nation could be the fact that water services are an engineer-
oriented sector. As Nafday argues, engineers are generally
dismissive of unpredictable events until they occur because

engineers are used to focus on specifics and feel uncomfort-
able with uncertainty and ambiguity [14]. Then again, these
characteristics are not limited to engineers alone but can be
generalised to all of us. According to Kahneman, people do
not cope well with uncertainties but want to believe that by
understanding the past it is possible to predict and control the
future [15]. In addition, Taleb argues that humans in general
focus too narrowly on one’s own field of expertise and over-
estimate one’s own knowledge [16]. People tend to underes-
timate the role of chance and the implications of big changes,
and overestimate their own capacity to cope with them. To
sum up, it is not inherent to organisations in the water services
sector - especially those that rely on the bureaucratic
organisational culture and construction of the large technical
systems - to be adaptive and responsive to changes.

The world has changed and also the operational environ-
ment of water services is getting more complex. Various soci-
etal changes, such as the development of the information so-
ciety, have affected the practices of people and organisations.
Nowadays, almost everyone has access to inexpensive infor-
mation and communication channels which, in turn, set new
standards for the transparency and openness of organisations.
From the point of view of water services, this can be seen
either as an opportunity or a threat. It makes organisations
more vulnerable if their actions do not meet public expecta-
tions but, on the other hand, it can be utilised as a way to better
observe and reflect the operational environment.

It is debatable whether the water services sector can maintain
its static nature. There are several challenges facing the water
services sector compromising its sustainability [13, 17]. In addi-
tion to the identified challenges, there might be some less visible
but major changes looming around the corner that could serious-
ly impact the field. It has been assessed that future uncertainty is
increasing in the infrastructure sector [18]. Furthermore, due to
the nature of water services, there are long delays in the feedback
loops.Meadows argues that in such cases foresight is essential; if
one acts only when a problem is obvious, then one misses a
crucial opportunity to solve the problem [19].

For the whole water sector, many foresight activities have
been carried out [13, 20] and water issues are also included in
some general foresight projects [21]. However, these tend to
analyse global situation focussing on the situation in develop-
ing countries, and main trends like effects of climate change.
Of course these are also relevant for the water services sector
and water utilities in Finland, but do not cover all relevant
issues and do not really challenge prevailing mental models.

One of our personal motivations to conduct this study was
to explore a tool or methodology that challenges current ways
of thinking in the field of water services. Water services are
too often solely examined from a technical perspective and in
isolation from the rest of the society. Due to the conservative
nature of the sector, current ways of thinking and modus
operandi are rarely confronted. However, from a systems
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perspective, water services are entangled with and bound
within wider sociotechnical, political, cultural and economic
complexes [22, 23]. We, in the field of water services, need to
be more sensitive to what is happening elsewhere in society
and take this into consideration in strategic planning. As
Hiltunen argues weak signals can help us to break prevailing
mental models, encourage us to think differently, and help us
to be more innovative about the futures [1].

Because of our aspiration to challenge prevailing mental
models and the conservative character of water services sector,
and our interest in systems view, our approach is more in-
clined to that of critical futures studies than on the strong
empiricist and technical orientation of foresight activities [9,
24, 25], and this will also guide our methodological choices
that are discussed in the next section.

Methodological framework

This section first of all covers a short overview of theory on
weak signals and wild cards, and methodology related to them.
At the end, the material choice of this study is introduced.

Weak signals

Igor Ansoff, who can be considered the pioneer of weak sig-
nals analysis, defines weak signals as imprecise early warn-
ings about impeding impactful events [26]. Weak signals are
too incomplete to permit an accurate estimation of their im-
pact, and/or to determine a complete response [4, 27]. There
are, however, many views on weak signals some of which are
contradictory [3, 28]. For example, some use the terms
‘emerging issues’, ‘seeds of change’, ‘wild cards’ and ‘early
warning signals’ interchangeably with weak signals, whereas
others make a clear distinction between these terms [1].
According to Moijanen, weak signals are generally defined
in three ways [28]: First, some consider that weak signal in
itself is a changing phenomenon that will strengthen in the
future. Second, some see that weak signals are the cause of
new phenomena and changes. Third, some limit weak signals
as symptoms or signs that indicate change in the future.

Another issue causing confusion in defining weak signals
is the debate on their objectivity versus subjectivity; or the
essentialist or deterministic versus the constructivist perspec-
tive [2, 3, 7]. According to the objective view, weak signals
exist as such and are independent of the interpreter. Then
again, according to the subjective view, weak signals always
need a recipient who interprets the signal [28]. Rossel criti-
cises existing literature on weak signals for Bneutralising^
weak signals, Bas if they were objects or features in their
own right, waiting to be discovered, instead of considering
them as the expression of the paradigmatic capacity of the
analyst to organise perception and interpretation in a certain

way^ [11]. Following the subjective view, interpretation of
weak signals depends on the context and is situated [4, 5].
Thus, same signal can in one case be interpreted as weak
and in another as strong.

Wild cards

Wild cards have been part of futures research and scenario build-
ing since the 1960s. However, it was only in 1996 that an ap-
proach to study wild cards came about as John L. Petersen’s
book Out of the Blue: How to Anticipate Big Future Surprises
was published. [29]. Wild cards are generally defined as rapid,
surprising events with huge disastrous, destructive, catastrophic
or anomalous consequences. It should not be forgotten, howev-
er, that wild cards can also be beneficial events, whose potential
we want to be able to exploit. Usually these events take place so
rapidly that normal, planned management processes cannot re-
spond, making the organisations highly vulnerable [27, 30, 31].
Petersen and Steinmüller argue that in the complex and inter-
connected world of today, it is now more relevant than ever to
studywild cards so that we could prepare for them, prevent them
or in some cases even deliberately provoke them [29].
Furthermore, wild cards can be seen as a heuristic to articulate
uncertainty [32].

Some usewild cards as a synonym for weak signals. Hiltunen
however, defines wild cards as events with a huge impact where-
as weak signals are signs of events or emerging issues, such as
wild cards [1]. Whether or not one considers these two terms as
synonyms, depends on how one defines weak signals. If one
accepts that weak signals can be both events and signs of events,
then wild cards and weak signals can be used interchangeably.
However, if one maintains that weak signals are not events in
themselves but indications of them, wild cards and weak signals
are not synonyms. Instead, it can be perceived that weak signals
precede wild cards. Thus, weak signals can be employed as a
means to anticipate wild cards [1, 30].

Wild cards are often confused with gradual change [1].
Gradual change, like the change from dry toilets to water
closets, has a significant impact, but it is not rapid as it is not
possible to observe the change and adapt to it. In the case of
wild cards, there is only little time to react before change takes
place. An example of a wild card could be the Nokia water
crisis described in the introduction.

There is some disagreement whether a wild card can be
anticipated at all. Petersen and Steinmüller distinguish three
types of wild cards: 1) events that are known and relatively
certain to occur but without any certainty as to timing (e.g. the
next earthquake), 2) future events that are unknown to the
general public (or even the professionals) but that could be
discovered if we only consulted the right experts or if we had
adequate models (e.g. impacts of climate change), and 3) in-
trinsically unknowable future events that no expert has in
mind, where we lack concepts and means of observation
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(the unknown unknowns). The last type of wild cards, the
unknown unknowns can only be judged by hindsight [29].

Mendonça et al. [30] argue that it is sometimes possible to
anticipate wild cards in advance as weak signals of it are avail-
able. The question is if someone notices these signals and is able
to make Bcorrect^ interpretations. In the case of the Nokia water
crisis the weak signals were observations made by consumers
reporting on changes in the appearance of the drinking water.
Consumers complained about these to the water utility, but these
complaints, or weak signals, were not taken seriously. The
Nokia water utility assumed that foaming of the tap water and
its weird smell and taste were due to pressure changes in the
water distribution network. It was only after two days when
people reported stomach problems that the issue was taken se-
riously.2 If the weak signals had been taken seriously and
reacted earlier on, it probably would have been possible to limit
the extent of the water epidemic.

Methodology

In general, the methodology of weak signals and wild cards is
part of the process of horizon or environmental scanning [10, 27,
34], and as such, it situates in the interpretative domain [9]. It is
qualitative in nature and relies on subjective and creative analysis
[10]. Popper maintains that the methodology is undeveloped,
and there are calls for more rigorous processes [35]. Some
methods to analyse weak signals have been developed. For ex-
ample, Ansoff has created a Weak Signal Issue Management
System (Weak Signal SIM). Hiltunen argues that the practical
use of Ansoff’s approach appears to be very mechanistic as there
is no space for creativity and intuition [1].

According to Schultz, a basic approach to scan environ-
ment for weak signals consists of the following phases [36]:
1) choosing from five to nine information sources, that should
preferably be from different sectors and should cover both,
specialist and fringe sources, 2) creating a scanning database,
including the title, source, description and implications of the
signal, 3) evaluating scan Bhits^: are they subjectively or ob-
jectively new, are they confirming, reinforcing or negating,
and 5) looking for interdependencies, feedback delays and
repeating patterns in the scanned data [31, 37].

As weak signals are seen to precede or indicate wild cards,
identifying weak signals and interpreting them can produce in-
formation on wild cards [38]. Another possibility is to directly
try to identify wild cards and then assess and monitor them by
identifying weak signals that could indicate these wild cards.
For example, Petersen and Steinmüller introduce a wild cards
methodology that starts by directly identifying wild cards [29].
This can be done by using published lists of wild cards.3

However, they recommend collecting or inventing wild cards

specific to case in question. This can be done by, for example,
brainstorming, science fictioning and genius forecasting [10].
The identified wild cards are assessed and their amount is
narrowed down so that only the ones deemed most relevant will
be considered in the following phases. The third phase consists
of monitoring weak signals of the wild card. In the fourth phase,
options for action (to prevent, to prepare for, or to promote wild
cards) are discussed.

Usually, identification and analysis of weak signals and
wild cards is conducted by a group of highly-skilled people
with expertise and creativity [10]. Text-mining tools and
search engines can be used to detect signals from a vast
amount of data. One key question in the process, is the choice
of sources to search for signals. Hiltunen [39] conducted a
survey study asking futurists what they consider to be good
sources of weak signals. According to the results, personal
connections are emphasised, and overall, favoured sources
are researchers, futurists, colleagues, academic and scientific
journals, and reports of research institutes.

As is obvious from the preceding discussion, there is a
variety of ways to understand and conduct studies focused
on weak signals and wild cards. We will next describe the
approach we applied in our exercise.

Approach in this study

The method we used in this study does not directly follow any
of the approaches described in literature.Weak signal methods
are often used as a part of national foresight processes. Our
case, however, was somewhat different. We were not looking
to create scenarios or strategies or to formulate policies for the
whole water service sector. Our objective was to conduct a
small scale experiment on weak signals and wild cards to see,
if they could be applied in water utilities. Thus, the starting
point was that the process should be possible to be embedded
in daily practices and on routine basis, and that it would not
necessitate special resources.

We started by discussing the possible problems and issues
related to water services. Following Coffman [40], we were
discussing about things that just feel funny about our case and
things that we see as happening, but cannot really pin them
down. In a sense, this phase resembles also the first phase of
wild cards methodology: inventing things that could happen
[29]. Next, we decided on the sources or the material that we
go through to look for weak signals.

As mentioned, preferred sources for horizon scanning are
usually researchers and experts and their publications.
However, as discussed in the introduction, the water sector is
rather conservative. Thus, we felt that it would not be beneficial
to use field experts or their writings as a source. Furthermore, the
idea was try to use sources that would be readily available and
accessible to people working in the water utilities. Thus we
chose newspaper and magazine articles that were not related

2 For a detailed description of the Nokia Water Crisis see [33].
3 See e.g. http://wiwe.iknowfutures.eu/
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to water sector directly as our source material. In addition, we
used some other materials, like blog texts. These were used in
the first phase when wewere trying to scan for interesting issues
and problems external to the water sector. Hiltunen also recom-
mends the use of so called peripheral sources (such as arts,
science fiction, alternative press, blogs) [39].

We decided to cover a time span of one year for the news-
papers and magazines (March 2010 – March 2011). The
newspapers chosen were Aamulehti and Lapin Kansa. We
did not read all the issues published during the particular year,
but made a selection and focused on papers of 11th and 27th
day of each month. Aamulehti is the newspaper in the
Tampere area and Lapin Kansa is published in northern
Finland. Magazines chosen were Image and Kuluttaja.
Image magazine covers a wide range of phenomena from
popular culture to politics, and it can be characterized as a
trendsetter. We chose Image as we thought it might offer some
fresh perspectives. Kuluttaja magazine is published by the
Finnish Consumer Agency and it focuses on reviews of prod-
ucts and services. Kuluttaja was chosen to give perspectives
of changes in consumer culture and preferences of people.

After the choice of sources, we read through the material and
made notes of everything novel and unexpected that sparked our
imagination. After the scanning phase, we discussed our find-
ings and interpretations, and clustered them into themes.

Findings

As described, we started the empirical part of this study by
discussing things that feel funny about water services and
things that are happening, but we cannot really pin them
down. Second, we read the newspapers and magazines. The
results are shortly described in this section.

Inventing things that could happen

First, we discussed some potentially emerging issues in the
water services sector. Basically, these were issues that had
puzzled us already before. One such issue is bottled water.
Many water sector experts condemn bottled water as a totally
useless, ridiculous and stupid product and downplay people’s
reasons to choose bottler water over tap water. The markets for
bottled water, however, have been rapidly growing so con-
sumers are appealed to it. Then again, the biggest challenge
in Finnish water services sector is the aging infrastructure and
the growing renovation debt [17]. If the water utilities cannot
keep up with the needed infrastructure renovation pace be-
cause of lack of required resources, the quality of tap water
will be endangered at some point. Could one option be to
accept lowered quality of tap water and use bottled water for
drinking and other purposes requiring higher quality of water?

After all, about 95% of tap water is used for other than drink-
ing and cooking purposes, such as flushing toilets.

Another issue discussed was water-related crises – will
there be another crisis like the one in Nokia? What could
trigger such a crisis? Could one cause be the use of various
plastic compounds in the distribution networks, such as new
epoxy plastics in renovation? There is no experience of these
materials in the long-term. There have, however, been con-
cerns about the plastic used to package bottled water, and
studies showing that more or less hazardous chemicals can
be released from the plastic into water [41]. Could plastic
water pipes jeopardise people’s health in the future? Why
would plastic be harmful only as bottle material but not as
pipe material? Also, what if it is found out that the plastic
pipes are not durable in use and need to be replaced only after
few years in use? This would not necessarily compromise
people’s health directly, but would be a huge financial burden
to the water service providers and, after all, to the customers.

The third issue was the role of the customer in water ser-
vices. In Finland, provision of water services is the responsi-
bility of municipalities. Is there a tension between the roles of
a customer and citizen?Will people trust public services in the
future?Will the requirements of people significantly change in
the future? Quite many water service experts seem to think
that many challenges of the field could be resolved by moving
water services further away from political decision-making,
i.e. especially that water works would be financially separate
from the municipal administration. Howwill this impact water
services and people’s perception of these services?

Scanning for weak signals and wild cards

Table 1 presents a selection of signals that resulted from reading
the newspaper and magazine articles. Altogether around hun-
dred notes were made, but the table presents only the ones that
we focused in our analysis and grouped into clusters.
Furthermore, what is obvious is that the signals are difficult to
present without interpretation. Thus, we will next discuss our
interpretation of these signals in relation to water services sector.

One issue that seemed to rise from reading the newspaper
and magazine articles were customers’ changing expectations.
Both public and private services need to be convenient and
readily available. Older generations are used to being passive
objects or recipients of services, but younger generationswant to
make more individual choices about services and want services
to reflect their personal values and needs. One aspect relatedwas
the need to focus more on the ultimate purpose of services, and
trying to find out and anticipate what people actually want of the
services. An individual and his or her needs should be the
starting point of different public services, not the way these
services are organised or minimising their costs.

Another issue is the apprehension about chemicals and the
appreciation of naturalness. This was especially visible in the
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Table 1 Clustered topics and sources

Clustered
topic

Aamuleh� 
(newspaper)

Lapin Kansa 
(newspaper)

Image
(magazine)

Kulu�aja
(magazine)

Customer’s 
changing 

expecta�ons

11.9.2010
New captain, new 

course (Nokia’s
products do not 

interest 
customers 

anymore and new 
leadership is 

hoped to change 
the course)

27.4.2010 
Help must be 
given to those 

in need 
(individual’s 

needs should 
be the star�ng 
point for public 

services, not 
costs or 

9/2010
Editorial

Laborious fruit 
(peeling 
oranges 

demands too 
much labor 

from the 
modern 

consumer).

1/2010
Image costs 
(People are 

willing to pay 
more for 

products bought 
from hair salons 

than 
supermarkets, 
and especially 

11.11.2010 
Backlog in US 

(Similar to Nokia, 
American car 

industry failed in 
an�cipa�ng 
consumer’s 

expecta�ons)

11.11.2010 
Customer is 

forgo�en when 
builders focus on 

cu�ng costs 
(repor�ng on 

doctoral 
disserta�on 
focused on 

quality problems 
in the 

construc�on 
sector)

11.10.2010
A law on 

euthanasia is 
needed (younger 
genera�ons are 

more 
individualis�c and 

do not content 
with the role of 

passive
consumers)

organiza�on of 
services) 

11.9.2010
Small and easy 

weddings 
interest many 

couples (people 
want easier and 
faster services)

10.11.2010 
Editorial, Tax 

reduc�on 
worked in 
restaurant 
(Customers 
appreciate 
more that 

service 
providers keep 
their promises; 

trust has an 
increasing role)

for products that 
are 

recommended 
to them 

personally)

4/2010
Three ranks of 

airlines 
(assessment of 
environmental 

conduct of 
airlines)
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Apprehension 
about chemicals, 
’chemophobia’

11.3.2011 
Adver�sement 

New Arla 
Ingmariini 

without addi�ves 
(New margarine 

without addi�ves)  

11.10.2011 
Diversion 

(People think 
that the 

produc�on 
process and 

consistency of 
natural 

yoghurts is 
more natural 

than other 
yoghurts; 

3/2010
Tes�ng tree-

wheeled pram 
(Consumers are 

increasingly 
concerned about 
chemicals used 

in childcare 
products) 

4/2010
Bring forth 

natural 
products sell 

be�er)

11.11.2010
People are 
excessively 

worried about 
influenza 
vaccines 
causing 

narcolepsy 
(people are 
ques�oning 
exper�se)

chemicals, 
please! 

(Reporter asked 
retailers about 

chemicals in 
coats)

8/2010
Finnish to 

bathrooms 
(hygiene 

products do not 
include 

informa�on on 
chemicals in 

Finnish)
Power 

distribu�on and 
par�cipatory 

decision-making

11.11.2011
How much has 
the purchaser 
model saved 
money? (The 
ques�on is 

directed to the 
economic officer 

of the city of 
Tampere; 

demands for 
more open 

communica�on)

27.11.2010 
Authorita�ve 

language is o�en 
incomprehensible

(Difficult for 
ci�zens to 

par�cipate in 

27.9.2010
Where to go –
column; Let’s 
discuss about 

urban planning 
over coffee 

(Civil servants 
par�cipate in 
open coffee 

mee�ngs with 
residents)

11.7.2010
Blogs and 

online forums 
are already 

tools of even 
tax authori�es 
(Social media is 
used by ci�zens 
to ask ques�ons 

2/2011 
Who imported 
harsh values to 

Finland? 
(Ar�cle 

discusses the 
alleged 

dominance of 
hard values in 

poli�cs; it 
analyses why 

everyone 
seems to agree 

on the 
importance of 
be�er care for 
the elderly and 
the mentally ill, 

but s�ll 
nothing 

happens)  
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Kuluttaja magazine’s test on consumer products. People ex-
pect more information about chemical consistency and addi-
tives of different products in an understandable way. Some
businesses had already responded to these demands. An ex-
ample of this is a full-page advertisement by a dairy producer
on new margarine that is Btotally without additives^.

The third issue that we found interesting was related to po-
litical decision-making. There were some articles about how
power has been shifted away from democratically chosen po-
litical decision-makers to professional civil servants. For exam-
ple, in Image 8/2010 the victory of an Icelandic political party
that was set-up just as a joke was explained by voters’ frustra-
tion towards the toothless political decision-making in the past.
In general, there were calls for politicians to resume power and
carry their responsibility, not hiding anymore behind civil ser-
vants. There were quite a few articles that called for more open,
transparent and participatory decision-making processes.

There were also some examples of how decision-making
processes had been improved. The civil servants responsible
for urban planning and waste management in the town of
Rovaniemi, Finland, for example, participate in open coffee
meetings with local residents. In these unofficial gatherings
people feel easier to ask civil servants about things puzzling
them and sharing their personal views. Another issue, quite
expectedly, was the utilisation of internet and social media in
public services. Quite surprising, however, was that the
Finnish tax authorities turned out to be forerunners and are
already utilising blogs and discussion forums in their work.

All in all, it might be useful to think about how the service
could be made more customer-oriented in the water services
sector. One should also think about what the ultimate purpose

of the service is. This is also related to the trend of more open,
political and transparent decision-making. If politicians assumed
more power and responsibility over their decisions, how would
this impact the water services sector? Would the resources to
provide safe service be improved? What if customers and citi-
zens would be better aware of decision-making related to water
services? Would this increase or decrease resources?

These are just a few examples of the issues that were cho-
sen and analysed. In the next section, these findings are
assessed against theories on weak signals and wild cards.

Discussion

One problem assessing weak signals is, as Hiltunen points out,
that the actual value or worth of weak signals can only be
judged with hindsight [1]. The same can be said to apply to
wild cards. We scanned for the weak signals and wild cards in
year 2011. Now, after six years we can say that there is no
clear indication that customers’ changing expectations or
changing political processes would have had major implica-
tions for the Finnish water sector. Then again, the apprehen-
sions about chemicals seems to be a trending topic in the water
sector. For example, the FinnishMinistry of Social Affairs and
Health together with the Ministry of Environment stated in
their press release that certain plastic water pipes had been
found to cause taste and odour problems with tap water.4

This was reported also in the news and raised some discussion
in social media (e.g. blogs). Still, we cannot know if our in-
terpretations are correct or useful to the water services sector.
Furthermore, we cannot rule out false positives (discovering
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later on that the evidence was misleading) and false negatives
(being right but on false grounds) even in hindsight [5].

According to Rossel, we should not only focus on the sig-
nals themselves but the process [11]. We should ask how and
why we chose signals and interpreted them in a certain way.
Thus, we will discuss our findings against theories on weak
signals and wild cards. First of all, the reliability of findings
depends on the resources or materials used. According to
Hiltunen [1] weak signals can be divided into primary and
secondary exosignals. Primary signals are directly connected
to an emerging issue and are, for example, visual observations
of it. When primary signals are interpreted and presented e.g.
in newspapers, they turn into secondary signals. Hiltunen [1]
warns that there is a risk with secondary signals being
distorted or even fictitious. Probably one of the biggest weak-
nesses in this study was the sources we chose.We usedmainly
newspapers and magazines, and thus it can be said that we
relied only on secondary signals.

A further weakness with the materials used in systematic
scanning was that none of them were really peripheral or al-
ternative as recommended [39], but they were mainstream. In
the background, identifying the emergent issues, we did use
blog writings but these were not used in the systemic scan-
ning. The original idea was to include also peripheral sources
for scanning, but this was given up due to lack of time.

Then again, as the futurists in Hiltunen’s study emphasised,
it is not the sources of weak signals that are important, but
rather the processing of them [39]. Thus, the actual process
will be discussed next. As mentioned, we started by
discussing issues that had puzzled us. According to van der
Heijden, people have tacit knowledge consisting of isolated
observations and experience that they have not yet been able
to integrate with their codified knowledge and this is also why
they do not understand meaning of these very clearly [42].
Furthermore, he describes weak signals as unconnected in-
sights and knowledge. It could be said that our first discus-
sions on the problems and issues was an attempt to try to
understand the weak signals we had encountered earlier on.
Now, afterwards trying to separate the signals from the inter-
pretations of the emerging issues they are signalling, is quite
impossible and would be artificial.

Similarly, if one looks at the findings described in the pre-
vious section, they are not descriptions of the signals them-
selves but clusters of signals and their interpretations. This
relates to the debate whether weak signals can be objective,
and whether the signal can be separated from its interpretation.
It was obvious in the process, that nearly all of the signals we
found were somehow related to the problems we had
discussed earlier on. One could accuse us of scanning for
signals that further strengthen our previous understanding.
Hiltunen describes this as Bcollective blindness^, when only
signals that strengthen a vision are allowed inside an organi-
sation [1]. She argues that this can happen easily with

secondary exosignals. However, starting with a problem or
issue in mind, is also part of many methodologies described
in the literature [29, 37].

Interpretation, in our case, was mainly based on assessing
the relevance of signals in the water services sector. Hiltunen
warns of emphasising the relevance too much as it can cause
filtering especially of signals that are inconvenient but could
have a big impact in the future [1]. Then again, it can be
argued that weak signals reach our consciousness because
we intuit that they have some relevance to our situation [4,
42]. It is a tempting idea that we could scan our environment
without preconceptions. However, in practice this is not pos-
sible. Instead, we agree with Rossel who argues that we
should make Bour assumptions as explicit as possible, and part
of the weak signal identification process itself (i.e. taking into
account the different usages we have of weak signals, accord-
ing to our diverse roles and contextual interests)^ [11]. The
first part of the results, describing the issues that puzzled us, is
an attempt to make our assumptions explicit.

Another issue that could probably have improved the re-
sults by helping to avoid the filtering (e.g. past experiences,
educational background, political interests [4]) to some extent
would have been to include more people in the process with
more diverse backgrounds [43]. If their preconceptions, as-
sumptions and tacit knowledge is diverse, diversity of the
results would probably be enhanced. The futurists in
Hiltunen’s study emphasised interaction, openness and discus-
sion in finding weak signals [39]. Or as Mendonça et al. state,
the process is actually structured networked communication
[4]. In addition, it would be important to pay more attention
the design of the frame of interpretation [44].

One could criticise our approach as being too loose, as we
lacked an explicit frame on interpretation. Furthermore,
Moijanen argues that scanning for weak signals requires sys-
tematic search as one must be able to distinguish weak signals
from the background noise [28]. Also Holopainen and
Toivonen criticise the loose use of the concept of weak signals
as it blurs the identification of the really relevant and strategic
changes [3]. However as Mendonça et al. remind, the distinc-
tion between noise and signal is not so straightforward but
depends on the interpretive context [4].

Furthermore, in our view, a too mechanistic and rigid ap-
proach would probably limit the findings and kill the creativ-
ity of the process. Furthermore, it is very probable that we
would have found answers to or at least reinforced problems
that we are already aware of rather than challenging our un-
derstanding of problems. The whole idea, after all, is to try to
break mental models and come up with events that you would
not have thought about otherwise. It can also be argued that a
more loose approach would not create false sense of security
and certainty so easily [16]. A very rigid and heavy approach,
on the other hand, can create the illusion that the operational
environment is under control and weak signals and wild cards
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are being managed. Actually, Mendonça et al. maintain that
thinking about weak signals can help to acknowledge the
limits of foresight abilities [4].

Our interpretations and analysis were mostly based on
analogies, i.e. scanning for signals from other sectors and
analysing what these could mean in the water services sector.
This kind of approach is criticised by van der Heijden [42]. He
argues that the validity of such analogies cannot be assessed
and thus, it must be concluded that the resulting subjective
probabilities are untestable, arbitrary and meaningless.
However, Ruuttas-Küttim encourages combining different
contexts to weak signals in order to see their real potential [1].

Furthermore, it is questionable whether our findings really
count as weak signals or wild cards. For example, the issue
with the possible chemical contamination of tap water from
the plastic pipes is more likely a gradual change than a wild
card, as it is not a rapid development and water works could
monitor this and change their behaviour in case some
concerning results would appear [12]. Most of the other issues
we discussed are also more gradual than rapid in nature. Thus,
it could be said that we were not able to recognise actual wild
cards. However, it needs to be remembered that it is also
important to monitor weak signals for gradual change. As
Hiltunen points out, people tend to ignore weak signals indi-
cating gradual change [31].

Moreover, one could say that our weak signals are not
signals but more like trends. This is due to the fact that they
are presented in combination with the interpretations and they
have been clustered together. Hiltunen actually reminds us
that the single weak signals do not tell us much about futures,
but a number of weak signals might tell us something about
emerging trends in the future. She argues, thus, that weak
signals should be clustered to trends [1].

It is debatable, whether the signals we found could be con-
sidered as weak. This again is related to our choice of materials
and methodology. According to Hiltunen, a key characteristic
of weak signal is its’ low visibility, as it usually appears only in
a single channel and locally [1]. Our sources, newspapers and
magazines, are quite widely read and their visibility is not lim-
ited. Another criteria proposed to describe the Bweakness^ of
signals refers to the inability to give meaning to them [42]. In
comparison, Bstrong^ signals would be such that we can clearly
understand the potential implication. Based on this definition
our findings could be characterised as weak signals. They can
be considered to be strong signals in their original context, but
when they are transferred to the context of water services sector
their implications are not clear and thus, they can be said to
represent weak signals [38]. Innovativeness of findings always
depends on the context [45, 46].

Several authors seem to favour validation of found signals
through cross-referencing with published research or panel
discussions or workshops with experts [13, 27]. We did not
conduct a systematic validation of our findings as we find it

debatable whether we can actually validate weak signals. As
stated in the beginning of this section, weak signals and wild
cards can only be fully validated in the hindsight.
Furthermore, are the signals really novel and unexpected if
they can be easily verified? We applied Hiltunen’s informal
test of weak signals that is based on the reactions of colleagues
[1]. According to Hiltunen, if your colleagues oppose a signal
or it is not really talked about (taboo) it can be considered a
weak signal. We presented the idea of bottled water replacing
drinking water from the tap to our colleagues. First, there was
a long silence which was followed by declarations of the stu-
pidity of the whole idea. It seemed that our colleagues were
upset by the sheer idea of taking bottled water seriously. This
reinforced our idea that it would be important to expose our
sector to thinking in new ways and breaking conservative
mental models to better prepare, prevent or take advantage
of these events in the future.

According toHolopainen and Toivonen, Hiltunen’s criteria is
highly subjective [3]. Once again, discussion is reverted on the
objectivity and subjectivity of the weak signals, and the prob-
lems of assessing signals beforehand. Weak signals and wild
cards are partly evidence-based, but at the same time also results
of imagination, thinking and debating [27]. In the end, we argue
that the Brightness^ or Bcorrectness^ of the weak signals and
wild cards is secondary and the primary importance is in the
process itself. Studying theories on weak signals and wild cards,
scanning the sources for them and analysing our findings helped
us to attune our senses to signals from outside the water sector
and to acknowledge the limits of knowing about the future.
Following Mendonça et al., we maintain that the value lies in
the potential for social and organisational learning [4]: building
capability to deal with uncertainties, the unknowns and the un-
expected [see also 33]. This is an on-going process and
Bpreparing for future unknowns is always an unfinished
business^ [4]. Thus, horizon scanning should be undertaken
on routine basis to uncover and challenge conventional and
deep-rooted mental models [34].

However, we are not suggesting that presented loose ap-
proach to weak signals and wild cards should be applied ev-
erywhere, or that it could replace more focused and extensive
foresight activities in organisations [47]. If the aim is to for-
mulate policies or strategies on the basis of findings, a more
thorough and extensive process, preferably combined with
other methods would be recommendable [10].

Conclusions and recommendations

As was discussed, it is debatable whether any of the Bsignals^
we discovered were really weak signals by scientific criteria.
Similarly, we were not able to identify wild cards.
Furthermore, our approach did not follow any strict methodol-
ogy but was quite loose. We cannot, at least yet, show that our
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findings would be Bcorrect^ as weak signals and wild cards can
only be judged with hindsight. However, we do not think that
this exercise was useless but quite the contrary. We have pre-
sented some of our findings to other people in the water services
sector. Reactions have ranged from ignorance to anger. We ar-
gue that scanning for weak signals and wild cards can help one
to step out of one’s comfort zone and think also about inconve-
nient issues [45]. Even if the weak signals and wild cards would
not materialise in the future, it is useful to challenge oneself to
think differently. This small experiment, for example, has
moulded our research interests and encouraged new ways of
looking at challenges of water services.

Sustainability of water services is a key issue for the well-
being of people. The world becomes increasingly complex,
unpredictable and uncertain, and this will eventually impact
also the water services sector increasingly. As the sector is
static and conservative, it is not very agile to react to these
changes. This makes the need for strategic thinking and plan-
ning even more evident. The idea of weak signals and wild
cards can play an important part in this [48].

Water services, by their nature, strive for keeping balance; a
lot of effort is put to ensure that nothing unwanted occurs. In this
regard, it is a sort of crisis management long before any crisis
takes place. Thus, as Edwards argues [49], vigilant organisations
capable of social learning succeed well in avoiding crises and
accidents, even if their operations are heavily based on technol-
ogies [50]. More theoretically speaking, exploring weak signals
and wild cards can serve as a communication and reflection
practice in which new information is processed, thereby produc-
ing and decreasing entropy in the social system. Organisation’s
ability to continuously produce and decrease entropy can ensure
its autopoietic process by which an organisation can evolve over
time [51]. We therefore see that weak signals and wild cards are
useful methods for improving vigilance and learning in the or-
ganisations of the water services sector.

Thus, we recommend water utilities and other central ac-
tors in the field of water services to apply a loose approach on
weak signals and wild cards as a part of their organisational
culture. We see this more as an ongoing activity and future-
oriented organisational philosophy rather than a strict scientif-
ic exercise [25]. If the aim is to use the results for policy or
strategy formulation, then a more extensive process utilising
futurist and foresight expertise should be considered.

In practice, loose process to uncover weak signals and wild
cards in water utilities could, for example, simply be a coffee
table discussion covering daily newspapers and some social
media sources, reflecting what these could mean for the water
services and trying to identify relations between the potential-
ly meaningful signals. Reflexivity should be an important part
of the process, i.e. discussing why and how certain interpreta-
tions have been made. Based on our experiment and literature,
we argue that this would help to build a dynamic, learning
organisation that is open to sense the environment around it.
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