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Abstract:  Foresight is a complex set of methods and interactive processes intended to assist policy in 
becoming more adaptive and forward-oriented in unpredictable environments. As a foresight input 
‘weak signals’ can be though as gross, unstructured, fragmented, incomplete and inadvertent 
environmental data that may be articulated into strategically valuable information. As advanced 
indicators that precede significant discrete one-of events and/or novel developments in the rate and 
direction of trends their analysis has the potential to facilitate the real-time alignment between 
organisational decision-making and changing external circumstances. These predictors of future 
change pose problems of interpretation and represent a challenge to established mental models. Thus, 
the practical significance of weak signal information is that it can be transformed into meaningful 
knowledge for policy action. However, the value of this information does not materialises automatically; 
realising this potential requires the a degree of fluidity of the collective cognitive framework by which 
weak signals can be apprehended, assessed and acted upon.  
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Let no man despise the secret hints and notices of 
danger, which sometimes are given him, when he 
may think there is no possibility of it being real. 

 

Daniel Defoe 
 

1. Introduction 

 

Intelligence about the future is a key resource for building robust strategic trajectories for firms, regions, 

nations and groups of nations and for allowing actors to mobilize around long-term visions of their own 

craft. Little other information is of greater value as tha t which indicates changes in the dynamics 

of existing trends or the onslaught of unprecedente d shocks . History is a process and on hindsight 

it can be said that much of historical transformations in the political, economic, social, technological and 

ecological environments come unannounced by early warning indications. One long-term objective of 

foresight as an applied research program for conscious and participatory deliberation is to take 

advantage of fragmented, unrefined and low-quality information. Contributing to this analytical hope is 

the purpose of this paper. But the technical aspects of the imagining, identifying, classifying and 

evaluating such foresight raw material is only part of the task. Building a “weak signal” interpretative 

capability is a mater of continuous organisational development, namely in terms of assumption 

re-apraisal, sharing of perspectives, collective cr eativity, and prompt deliberation.  

 

For Ansoff (1975, 1984), the author who first introduced the term, weak signals consist of advanced and 

imprecise symptoms of impending future problems. In this paper we will elaborate on this view and refer 

to the concept of weak signals as premature and imperfect information, usually obfuscated by 

confounding factors, that indicate the income of discrete shocks or the development of powerful future 

changes; the sources, nature and consequences of which defy dominant cognitive models. This article 

attempts to discuss the concept of weak signals in the context of futures research, as well as its 

strategic relevance to contemporary policy-making. Consequentially, the strategic debate proposed by 

this paper might be of great interest for an extended audience of social-economics researchers, 

foresight practitioners, policy-makers and managers.  

 

The paper is organised as follows. Section 2 presents an illustration of the importance of taking signals 

of change into consideration. Section 3 attempts to outline a working set of practices for weak signals 

analysis while section 4 supplies a discussion of the conditions need to conduct policy-friendly foresight 

research on weak signals. Section 4 concludes. 
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2. A story of a blindly self-inflicted holocaust 

 

In these days of climate change awareness Easter Island has become almost an allegory of a 

community’s being unable to change its ways and avert catastrophe. Lying far out of the coast of Chile 

in the south-eastern Pacific Ocean, the island is most known for its mysterious stone statues elegantly 

representing human figures in serene posture known as Moai. But Easter Island also hides a deeper 

enigma. When the first European visitor (the Dutch Admiral Jacob Roggenveen) set foot on the island, 

in the Eater Day of 1722, there was no trace of the proud and sophisticated civilisation which erected 

them. It is reported that Captain Cook in 1774 described the surviving islanders as “timid” and 

“miserable”. The island itself has had a “ghostly appearance” for a long time, to use the wording of the 

well-know evolutionary biologist that made this story widely known with his latest beast seller, Jared 

Diamond (2004). There are dozens of statues scattered around the island as if abandoned along the 

way from the quarry, many of them not standing but lying on the ground. Many others remain in the 

quarry, their completion as if abruptly interrupted. Some of them still attached to the solid rock of which 

they were being carved. Most strangely, the big strong trees that provided the timber and fibbers that 

masons needed to make the tools, sleds, levers and ropes necessary to carve, transport and erect the 

heavy statues are nowhere to be found.  

 

Today overwhelming evidence from archaeology, botany and other disciplines strongly suggests that 

the collapse of that society was the consequence of a self-inflicted environmental catastrophe. The first 

settlers came to the island around between AD 400 and AD 900 from Polynesia. These inhabitants 

prospered using the giant palm trees for an increasing number of ends such as construction, firewood, 

bark cloth, ropes and stone work. Timber was also used to build harpoons and robust seagoing canoes 

which allowed for fishing large preys like tuna or dolphins. The forest also provided edible fruits and 

sustaining many species of wild animals and land birds. But findings show that the most precious 

resource of the islanders got to be severely overexploited over the years. The immediate consequences 

of deforestation were the elimination of most sources of wild food. Then, agricultural crops also 

decreased due to soil erosion by rain and wind. No timber now meant that islanders could not escape 

from their habitat. What followed was a population crunch, a descent into cannibalism and social 

implosion. Societal collapse came once natural capital was depleted  

 

The question is why in such an advanced society the emergence such a monumental environmental 

issue was not effectively anticipated. What was at the root of such a foresight failure? Similar questions 

arise in other societies and social groups, past or present, that fail to perceive and act upon problems 

that do not manifest themselves fully when they begin to emerge.  

 

The full-blown exploration of this problem is proposed by Diamond (2004b) where he attempts to 

generalise from this and other case-studies from the demise of the Mayan cities to the disappearance 
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of the Norse colony in Greenland. His argument is that societies actively ignore alarming information 

and this ultimately leads to ultimate crash. In his account the major lesson that these ancient examples 

hold is that short-sightedness is more than a simple future illiteracy, the misreading of the evolution of 

the environment. Social collapse is the product of a sequence of implicit and explicit collective choices 

and should not be entirely blamed on exogenous environmental pressures that are mostly invisible to 

contemporary eyes. Collapse is a failure of collective mobilisation on the edge of the societal abyss. For 

instance, in the case of Greenland the Norse settlers were not able to resist the Little Ice age of the 

early fourteen-hundreds but the Inuit, the indigenous inhabitants, survived. The Norse did not adapt to 

the changing conditions, namely by diversifying their food supply, because they stubbornly hung to the 

cultural idiosyncrasies that defined the identity of their community such as investing in sumptuous 

churches, despising the Inuit and nurturing their taboo of not eating fish even when the pasture for 

grazing were subsiding.  

 

Thus, the lesson that Easter Island and other historical cases convey is that barriers to weak signal-

based strategising are greater than commonly appreciated. Doom arises not from the absence of 

information but from the stiffness of mindsets filtering out relevant data, discounting the severity of the 

warning and aborting the production of alternatives for changing the course of action. Shocking news 

cause anxiety and may lead to denial. And both attitudes are unhelpful. In this way societies and 

organisations undermine themselves not only by failing to anticipate a problem, but by failing to 

recognise the problem when it is already installed. The situation is aggravated by not mobilising effort to 

solve the problem when identified. Finally, in the absence of an attitude change that would allow for a 

viable solution of the problem the socio-ecological system will break-down. 

 

Historical work has a unique advantage in underlining the strategic importance of weak signals. 

Although there are no direct records of how such situations actually unfolded, it is possible to admit that 

those ancient peoples were not able to internally appreciate and disseminate the first warnings of 

civilisational dead end. Moreover, when the problems were plainly visible, were not able to reverse the 

situation. Rediscovering and re-searching history is a way to continuously reassess and advance our 

understanding of the role of uncertainty in social life. Uncertainty means that people and organisations 

do not know what is the “true” state of the world they presently live in, let alone the future states of their 

world. Thinking explicitly about weak signals might help in acknowledging the limits of our foresight 

abilities as well as encourage new approaches that stretch the realm of the manageable. 

 

 

3. Advanced, faint and weird warnings? 

 

Weak signals may be defined as advanced indicators of change phenomena. They do not strike the 

potentially interested observer as such, but are complied on the basis of raw data. There is no 
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Box 1. Learning from past early warnings 
 

A noticeable report commissioned by the 
European Environmental Agency 
(Harremoës et al., 2001) supplies a rich 
account of fourteen case studies over the 
period 1896-2000 in which weak signals 
were systematically neglected with heavy 
social and environmental costs. For 
instance, in the case of x-ray technology, 
despite its medical and therapeutic value, 
the first concerns of skin injuries date to 
1896 by individuals such as Thomas 
Edison. By the 1940s the uses of radiation 
had extended to beauty shops with the 
purpose remove unwanted hair. 
Meanwhile, regulatory actions which 
started during the 1930s were slow to 
develop. Even by the 1980s estimations of 
risk were being corrected to about five 
times than previously though. Another 
example is asbestos. The effects of 
asbestos were firstly recognised in 1898, 
but only one hundred and one years later 
an EU directive banned its use. A major 
conclusion of the report is that the gap 
between effective policy action and early 
indication of a phenomenon can amplify 
harm and even lead to irreversible disaster. 

shortness of data being produced by the, either external or 

organisational, environment. But among the abundant 

delivery of sensorial stimuli, amidst a see of noise, there 

may well be premature, incomplete, unstructured, and 

fragmented informational material pointing to the 

emergence of challenging transformations. Such 

processes of fundamental change may be highly uncertain 

and started by small variations - seeds of change - in basic 

conditions in complex social and ecological systems. 

Sensing the vibrations closely associated with such 

variations, that occur prior to the full process of change 

has unfolded, becomes a tactic for adaptation and survival. 

But sensing such signals is compatible with a passive 

stance. Since they be rationalised as ex-ante evidence of 

a new phenomenon, their imperfect correspondence to an 

issue before it actually happens has to be detected and 

worked out. In other words, since they are “weak” they 

have to be amplified (their quality as to be up-graded, 

cross-checked); since they are “signals” they are not per 

se the direct observation of change, it is yet to happen, so 

that to be decoded and interpreted.  

 

A crucial feature of weak signals is their “weird” character. It is often said that important scientific 

discoveries go through phases: “first they are completely ignored, then they are violently attacked, and 

finally they are brushed aside as well know.” (Tegamer, 2007, p. 23) Theories, as well as technical 

innovations, are notably sketchy, clumsy, and often incoherent and unfinished when they first emerge. 

As “they seem weird, we risk missing true breakthroughs, perpetuating our instinctive reluctance to 

expand our horizons.” (idem, p. 24). Their weirdness is related to a gap in the current dominant 

frameworks of though; hence what they imply is difficult to articulate in the context of the established 

grid of know parameters. Thomas Kuhn (1962) referred to “anomalies”, or findings are not compatible 

with the existing paradigm. These anomalies are not taken seriously by all the stakeholders of the 

scientific enterprise, who refuse to let go all of their interpretative baggage if just a tiny bit of it is 

dissonant with the rest. If anomalies are stubborn and pile one top of another (what we would call 

“strong signals”) then a sense of “crisis” breaks up in the community of stakeholders. The system is 

then on the verge of a paradigm shift. 
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Box 2.  Filters: analytical, cultural and 
ideological 
 
When Ansoff (1975) suggested the usefulness of 
the concept of weak signal for build more 
sensitive strategies we was quick to qualify the 
importance of weak signals for triggering 
managerial responses. The existence of weak 
signals was not deemed to lead automatically to 
changes in the course of action of the 
organisation. If the firm was attempting to detect 
weak signals this surveillance system would have 
gaps and, therefore, some signals would not be 
detected (surveillance filter). Another level of 
failure is related to the incapacity to make sense 
of a given signal if it does not conform to the 
frames of reference and culture shared in the 
organisation (mental filters). At yet another level, 
signals may not be analysed simply because it is 
not in the best interest of powerful constituencies 
of the organisation, these will block the resources 
to move as needed (power filter). 

It also should be noted that we in this paper we be more concerned with those weak signals that 

indicate threats than with those suggesting opportunities, although the reasoning might be easily 

reversed. Two main reasons justify this focus on “negative” weak signals, instead of focusing on those 

indicating opportunities. On one hand, pessimist emphasis is explicitly built into our paper for the sake 

of argument since notices of danger make a compelling case for taking weak signals seriously (see box 

1). On the other hand, significant and damaging deviations from trends in systems like financial market 

tend to be negative, i.e. crashes, and not positive (e.g. Castells, 2000). By focusing on the “negative”’ 

weak signals we are, for the purposes of this paper, considering them as “early warnings”: advanced, 

incomplete and erratic symptoms of future problems derived from continuously evolving trends or trend-

shattering discrete events.  

 

So, pre-change “vibrations” of new varieties of factors by influencing survival or success conditions, 

give such signals strategic value for individuals, organisations and societies. In our view, weak signals 

are interesting because they are pregnant with information about new permanencies and/or definitive 

transitions. Weak signals may be instrumental in attracting collective attention toward the creation of 

new long-term visions (Keenan et al. 2003). There are various proposed approaches to analyse weak 

signals (see Koncilia-Da Mata, Nguene, Rossel, Wyser, Peter & Steiner 2004, Coffman 1997). In this 

paper we shall not evaluate all the methods of weak signal analysis, but rather attempt to supply a 

coherent and workable understanding of their practical value for the management of socio-economic 

systems.  

 

In our definition, however, we wish to underline the 

inescapable situatedness of weak signals, i.e. they 

lie in the ears of the listener. Weak signals do not 

automatically suggest themselves independently of 

the subject (Rossel, 2007). Rather, such strategically 

charged signs are the result of an interaction 

process between the observer(s) and the observed 

thing. Weak signals are never obvious pointers, they 

merely provide indications; and they are perspective-

dependent, i.e., one weak signal of change for one 

observer may not signify the same for another 

observer. Signals are animated in the eye of the 

beholder and are always conjectures and 

hypotheses, not objective announcements of future 

change. They are not hard facts, but rather soft 

perceptual phenomena. As the meaning of 

“meaningful” weak signals is uncertain, and 
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contested by stakeholders having different interests, the process of sense-building should be kept open 

and reflexive. Not only that, as Kuhn (1962, pg. 192) put it, the road between the perception of “stimuli” 

and awareness of “sensation”: perception of different stimuli can produce same sensory representation; 

and the same stimuli can provoke different sensations. Decoding of sensory data is dependent on 

“filters”, i.e. former experiences, formal education, political interests, etc (see Box 2).  

 

 

4. Varieties of weak signals (plus: “noise”, “silen ce” and “strong signals”) 

 

The biggest analytical difficulty lies in distinguishing true warning clues from interfering “noise” since 

much of the data received are irrelevant. Weak signals themselves are not clear-cut, generally they 

consist of information of an imperfect quality. Weak signals are deemed weak not for lack of importance 

but because they are easily obfuscated by other factors, such as external noise or internal noise, i.e. 

unfit current mind-sets (Harris and Zeisler, 2002, p.25). By noise is meant the mass of background of 

spurious signs and irrelevant facts pointing in inconsistent directions. The environment pours 

continuously random data onto the senses of the observers, much of it being irrelevant or meaningless 

facts from the point of view of the sustainability of the social systems. Noise may be sometimes 

indistinguishable from weak signals and creates an undesired interference that imposes a cost to the 

business of scanning. The tricky issue, of course, is that “noise” is best distinguished from weak signals 

in hindsight rather than in foresight. The defence between noise and music, for instance, may well be a 

put as question of taste. Hence, the noise/signal distinction should not be taken for granted. There are 

no strategically relevant signals per se. There are issues of cognitive filtering and ideological framing 

inside the organisations. Attaching a tag to what is sensed is a perspective-dependent affair and 

subject controversy in the community of observers. Ultimately, a weak signal is an inference from piece 

of data that is assumed to suggest a link, a potentially meaningful relation between notions. So, when it 

comes to weak signal identification, the interpretative context for such weak signals should be taken 

into account. In this paper, we will draw a distinction between noise and signal, which implies that “true” 

weak signals are somewhat intelligible and that the business of building a cognitive background for 

interpretation is a worthwhile, however never totally unbiased, enterprise. 

 

As change phenomena are variegated also are signals. We propose that weak signals may be 

discriminated in a number of types along two dimensions. One first dichotomy depends on the nature of 

the information flow, and here we will distinguish between i) a single jet of data or a percussion of 

discrete data particles, and ii) wave-like data flows. And signals can also be assessed in terms of their 

intensity, and as in this section we are focusing on weak signals we will think them as subtle but also 

consider the special case in which there is no signal before the change phenomena, that is, the 

phenomena is silent. In integrating the change phenomena into a framework we can devise Table 1, 
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which proposes a typology of change phenomena from the perspective of the intensity and frequency of 

early warnings.  

 

Table 1. Types of change phenomena 

 Discrete Continuous 

Stealth Bolt from the blue Flameless fire 

Subtle Eco in the radar screen Boiling frog 

 

By labelling some change phenomena as stealth we covey the idea that they are extremely difficult to 

anticipate. If they materialise instantaneously they be though as an issue that hits the system as an 

one-of event. If the stealth change is gradual and persistent then it will transform the system as an 

invisible fire. On the contrary if the phenomenon emits subtle vibrations, then they can be though as a 

blip in the radar that might be picked up, or as continuous rise of the temperature that will boil those 

less sensitive to incremental increases in the temperature. This typology can be applied to several 

contemporary phenomena that we have witness during the last decade. The adoption of the Euro by 

southern European countries like Portugal, Spain and Italy promoted a high rise of cost of living. 

Nevertheless, it was not accounted by none of the national statistical institutes and so it didn’t gave rise 

to inflation, at least officially although cost of several products and services increase by over 100%. So 

warnings failed and accountability of the phenomena also did. The introduction of Euro coins and bank 

notes lead to steady increases in prices in restaurants, coffee-shops and groceries until reaching the 

substitution, for example, in Portugal of prices of 100 Escudos coins (50 cents) by 1 Euro coins (200 

Escudos), in what can be termed a Stealth-discrete, bolt from blue phenomena. Another example, 

known worldwide, the adoption of the TCP-IP protocol (transmission control protocol-internet protocol) 

by leading ICT industry and consumers can be considered a “Flameless Fire” or stealth-continuous 

change phenomena. The generalization of TCP-IP as a standard was not at all what the ITU 

(International Telecomunications Union) had in mind in the beginning of the nineties, and beyond the 

mid of the decade. Telecom companies and computer companies where backing proprietary protocols 

but the steady increase of the diffusion of the Internet left behind all those intentions. A more cautious 

reading of signals would have anticipated such phenomena because, one after the other, proprietary 

solutions were abandoned by companies, states (like the French Minitel) and by individual users and a 

new standard was built in less then 5 years after the rise of the first WWW browser.  

 

Eco in the radar phenomena, or subtle and discrete change, can be best exemplified by the Al-Qaida 

2001 WTC attacks in New York. There were several echoes in the radar of intelligence units around the 

world but none achieved the building of a network relationship that could outset or even list the event as 

a possibility. For long we know that science-fiction authors tend to anticipate or influence scientific 

discoveries and we area also, for long aware, that criminals follow sometimes the path of criminal 

fiction. The attack plan of 9/11 was identifiable in one of the Hollywood blockbusters, having Kurt 
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Russel as the leading actor, and a plot of Palestinian hijackers intending to throw an airplane against 

the Pentagon. The failed attack on the WTC several years prior to 2001 showed also a modus operandi 

and the growing intensity of rumours of something big to be prepared over the previous months 

followed by a decrease of terrorist activity all could have given intelligence analysts a network of weak 

signals hoping to be read as a grid of subtle echoes forming a pattern. 

 

A “Boiling Frog” approach to change can be said to be found on the events of the summer of 2007 and 

the peculiar financial turbulence motivated by the instability in the US household market. Subtle and 

continuous signs had long been known by the different stakeholders. So it can be said that the problem 

had not been identified but the causes had: evolution of household prices; number of houses build and 

sold; inflation; type of mortgages and number of contractual changes and increase in year’s payment, 

etc. Stakeholders were aware of the danger but were unable to identify the proximity of the event; they 

were too involved to be able to determine when the red line would be indeed crossed.           

 

Another distinction is between internal and external weak signals. According to Institute for Crisis 

Management (2005), which contains evidence on ten years corporate crises (1995-2004) compiled from 

a worldwide sample of newspapers and trade journals, about 71% of crisis cannot be classified as 

coming out “of the blue”. Rather the huge majority of problems or disruptions starts small and develops 

over time (days, weeks, months) before getting out of control. Weak signals are working material on the 

base of which relevant implications (clues about emerging crisis) may be inferred.  

 

Weak signals differ from ”strong signals” or ”loud and late warnings” by being less visible and having a 

larger distance to the impact of the future changes. A proper metaphor here might be to conceive a 

weak signal as the first light of alert that shows up in the darkness of the uncertain future. We are all 

aware that when looking upon the sky at night there are those who are able to see constellations where 

others merely see dim fading lights of stars. The ability to identify networking correlations that lead to 

identifiable phenomena, prior to its occurrence, and not to take single phenomena as lonely events is 

what weak signals actually stands for. 

 

‘Strong signals’ emerge whenever there is ‘hard evidence’ of change such as a cluster of related weak 

signals, repeated failures of a policy or system, credible scientific proof a given fact, etc. There is a time 

period between the first weak and the first strong signal. As time moves on new structures are 

unfolding. This first, and typically weak, signal is the first instance of a constellation of signals which, 

once combined and interpreted, constitute a strong signal flagging imminent change. However, by the 

time such a big picture is apparent the system is already past the bifurcation and not much can be done 

to change the nature of the new regime or equilibrium. What is more, there is a trade-off since waiting 

can lead to a more certain evaluation of future developments but, conversely, by that time it can be 

already too late for averting negative impacts. This may be described as ‘wait-and-see’ attitude (Kam, 
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Box 3.  Lost opportunities 
 
There might be considerable costs from not accepting an 
innovation. It often happens that one only looks for risks 
of inventions or weak signals concerning ‘why something 
does not function’. For example, the physiologist J.S. 
Haldane said in 1930 that a chemical compound having 
exactly the properties afterwards shown to be possessed 
by DNA could not exist (Medawar 1984, Bell 1997 p.79).  
In 1928 Frank Whittle wrote a paper suggesting the use of 
jet propulsion or gas turbines as an alternative to internal 
combustion for powering aircraft (Harrison 2004). A 
patent for his turbojet engine was granted in 1931. 
However, those whom he introduced the machine, were 
not interested to invest.  Lack of money and 
encouragement meant that Whittle did not develop his 
idea any further. In 1935 his patent protection lapsed.  
Fortunately, some of his friends encouraged him to pursue 
the idea. He formed a company called Power Jets, built a 
prototype and in 1937 demonstrated the world’s first 
turbojet engine.  
 

Sources: Pedawar (1984), Bell (1997), Harrison (2004)  

2004, pp. 190-2) or an ”paralysis by analysis” situation (Harremoës et al. 2001, 181-2). An implication is 

that when the strong signal is finally detected it is time for quick adaptation to the new trajectory and to 

launch a new cycle of foresight research and strategic planning. 

 

5. The strategic significance of weak signals 

 

As signals will always abound and interpretation will always consume available data there will be 

always a signal-decoding device in operation; in the simplest case the set of rules of thumb of the prime 

decision-maker of the organisation. As history reminds us, the price of ignoring weak signals can be 

very high. This is why weak signal perception should therefore be anchored in a solid foresight 

perspective. 

 

Foresight can be seen as a reflexive recognition that change is a permanent feature of socio-economic 

life, and that it is important to be aware of the long-term context for which present decisions will matter. 

Here foresight becomes a policy-learning practice based on the need to inform decisions with forward-

looking perspective built upon sound evidence and expert opinion. The foresight process constitutes a 

response to the fact that strategic knowledge is widely dispersed, and needs to be accessed through 

social networks. Conceived as a component of strategic foresight, weak signal analysis can now be 

restated as a systematic process of detection of alarming messages suggestive of up-and-coming 

tendencies and path-shattering incidents that may alter the rationale of the policies that were designed 

in past circumstances and are being implemented today. With these conceptual foundations, the 

systematic observation of incipient 

expressions of emergent or impending 

changes may thus be characterised as a tool 

for social and organisational learning in the 

same way as other analytical frameworks 

such as scenarios (Mendonça, 2001a) or 

benchmarking (Fagerberg, 2003). Indeed, the 

discipline of awareness is a precious resource 

for creating the flexibility of beliefs that can 

rescue us from the iron cage of path-

dependence.  

 

Methods that enable the early recognition of 

seeds of change increase, therefore, the 

prospects for socio-economic, technological 

and environmental sustainability. The activity 

is one of picking up the scattered and 
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disorganised pieces of the puzzle yields the opportunity to perceive the big picture that is forming. The 

objective then is to detect a pattern before all the pieces of the puzzle fit together, i.e. before it is too 

late. Searching and monitoring weak signals is a necessary condition for timely alert and useful 

appraisal of sources of uncertainty. Armed with foresight intelligence strategists and policy-makers can 

act smoothly and avoid taking rushed and panicked decisions under the sudden shock of 

developments. A weak signal might be an early warning about threats but it, of course, might also 

concern opportunities. If a weak signal related to an opportunity has been taken into account it might 

induce positive results but, if not, negative results in terms of opportunity costs. Consider Nokia as an 

example, which realized early on the opportunity of the digital technology in telecommunications when 

Motorola and Eriksson continued attached to the analogical technology. 

 

The rationale for devising and implementing weak signal surveillance techniques has to do with the 

existence of bounded rationality (Simon, 1978) at the level of the individuals and learning myopias 

(Levinthal and March, 1993) at the level of organisations. Failures of foresight in decision-making are 

connected to insufficient information about relevant events and the evolution of trends, inability to 

calculate complete consequences of actions, inability to know all the alternatives and decision paths. 

Thus, not acknowledging the inevitable limits of knowledge can lead to strategic traps, a tendency to 

ignore changes and to maintain the current policy focus. Inertia and routine thinking may have a heavy 

cost, namely in terms of non-adoption of innovations (see box 3). 

 

6. Mobilising for sensing, mobilising for action 

 

Preparing for future unknowns is always an unfinished business. Decision-making structures can, 

however, become more fluid in their ability to face surprises and adapt to change. We are all prisoners 

of metal maps. The basic contribution of a systematic weak signal analysis is to increase flexibility and 

to control for cognitive biases among decision-makers. One example of such cognitive biases is put 

forward by Paul Romer (1993) in the context of economic growth phenomena. He notes that we are 

able to make reasonably good estimates based on addition, but not good for operations such as 

compounding that depend on repeated multiplication; people systematically underestimate how fast 

things grow. As a result people often lose sight of the huge effects of an average rate of growth for an 

economy. One example is Japan, starting at one-third the of the US level, income per capita in Japan 

grew at the annual rate of 5.8 percent from 1960 to 1985. By the late 1980s a fear had broken in many 

circles in the US a galloping fear that Japan would take the lead in world competitiveness. This mood 

was epitomised by the book Made in America (Dertouzos et al, 1989), the record-selling book in MIT 

history to this day. What the contributors of this book did not take into account was the rise of the new 

information Silicon Valley type economy, which was by then vigorously developing under their noses.  
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Weak signals emerge in brute form and they are underspecified, and the reader of weak signals runs 

the risk of superimposing a meaning to the identified weak signal. As signs have no inherent meaning, 

by default the interpreter will use her previous knowledge and experience to decode incoming stimuli. 

But the context of the weak signal may induce a fatal neglect or misinterpretation while at the same 

time the presumption of having recognised it results in inaction or unfit action. Moreover, weak signals 

are always processed in an organizational context, and abstract systems of weak signal analysis add 

an inescapable layer of complexity. Interpretation and framing of meaning are part a parcel of weak 

signal sensing. But how to take weak signals into account and avoid or minimise cognitive biases in 

social groups?  

 

These considerations suggest that something beyond the individual observer’s capabilities is needed in 

order to identify and use weak signals in strategy-making. Hence, there is a great want of devices and 

techniques that enable individuals, organisations and public agencies to form more robust expectations 

about the future. Today, in a world of highly complex international business, interdependent political 

and technological systems, webbed communications networks, high-density information loops, there is 

recognition that many seemingly simple problems belie a deep nonlinearity. Thus, the opportunity for 

weak signal scanning devices. It is possible that new data processing techniques may provide some 

leverage for sensing subtle signs of change but even such sophisticated devices are still confronted 

with old obstacles. However, our emphasis is on ‘light-weight’, practical approaches to weak signals.  

 

Avoiding strategic traps requires a process of creative destruction of decision-making assumptions and 

shared mental models (Mendonça, 2001a, 2001b). The argument of this paper is that weak signal 

analysis, as a specific foresight methodology, can contribute to the emergence of a learning or adaptive 

policy-maker ideal-type (Metcalfe, 2002) both in private organisations and public administrations. 

Making the most of ”weak signals” is a double challenge of collective perception and collective action 

(see Figure 1) 



14 
 

 
lini@lini-research.org 

 

 

7. Watching for weak signals 

 

Decision-makers always live in the present, so they need to make better decisions every day. Tools for 

policy learning are needed, not as a technological fix rather as convenient and tentative bête noires 

(March, 2006) that may help us to organise strategically relevant foresight research. In this way it may 

be described a technology of rationality (March, 2006), that is, an integrated set of conceptual models, 

analytical procedures and conversational techniques that may help an organisation or public authority 

finding its way in the unfolding world in which it acts. In this case, foresight becomes a way to introduce 

new and futures-oriented knowledge into the decision making process. It is a reflexive framework for 

intelligence pursuit that provides an edge against those cognitive limitations and interpersonal rigidities 

that are intrinsic properties of socio-economic actors (individuals, organisations, etc.).  

 

By definition knowledge about the future is limited. What follows is a practical non-exhaustible check 

list, or a collection of rules of thumb, to distinguish of evidence of change from confounding factors: 

 
·  A given trend achieves a given threshold level; 
·  A new trend matures much earlier than expected; 
·  Experts fiercely disagree about a given topic; 
·  Lay people insistently disagree with ‘experts’ optimism/pessimism; 
·  First clear demonstration of new idea or product; 
·  Promising system or technology unexpectedly fails; 
·  Outliers begin to accumulate. 

 

·  Avoiding paralysis by analysis 
·  Avoiding precipitated action 
·  Anonymous plus face-face interaction 
·  Adaptive but ready decision-making 

·  Foresight process as framework 
·  Diversity of mindsets 
·  Monitoring emerging trends 
·  Recognising strong signals 
·  Filtering out noise 
·  Re-framing 
 

Acting upon 

Understanding 

 
Weak Signals 

Figure 1. Analytical and strategic issues connected to ‘weak signals’ 



15 
 

 
lini@lini-research.org 

These reminders may help to calibrate, correct or reject altogether prior beliefs. Such analytical rules-of 

thumb are not intended to be a recipe. The idea here is that they are a starting point for upgrading the 

capabilities for weak signal recognition and response. For example, box 3 expands on an interesting 

approach for identifying weak signal, the last item in the list. 

 

 

 

In these sense, once an activity of weak signal scanning is in place, such routine may challenge 

decision-making beliefs. Weak signal research is a special case of an innovating routine (Pavitt, 2002). 

Weak signal research routines reducing vulnerability through learning by coping with hypothetical 

change and by inducing organizational practices to adapt to the requirements of radically changing 

environmental opportunities and threats; they help to countervail strategic lock-in problems by opening 

up unconventional assumptions about the evolution of the environment and suggesting new options for 

strategy. One implication that follows is the need for benchmarking best practices in terms of weak 

signal identification and evaluation (see box 5 for an example).  

 

 

 

Weak signal analysis understood as an external and internal scanning activity benefits if it is integrated 

in the context of broader foresight processes. As Harremoës et al. (2001, p. 171) note, wide-ranging 

Box 4. Weak signal clustering: connecting the dots 
 
There is no easy solution for identifying weak signals. However, if a signal is repeated, if it now 
comes from different sources or if it is reinforced by other similar signals then there may be 
grounds for electing the set of signals as an important messenger of change. To this clustering of 
signals Ruttas-Küttim (2005) calls ‘cumulative signals’. A variety of signals arising in different 
positions in different contexts elicits an exercise of networking of meaning such as the 
appearance of an increasing number of dead rats in different places leads the characters of Albert 
Camus to realised that a plague is setting in their city. The subtle implication also conveyed by 
Ruttas-Küttim’s (2005) evocative metaphor is that as weak signals grow strong by combining 
with other signals the scope for action gets narrower and narrower. 
  

Box 5. Tapping into places under strain  
 
Check-lists are always incomplete heuristics. An interesting and complementary two-step 
approach is carried out at DPP, a foresight and planning research unit of the Portuguese national 
government: 
 

1st – What should concern us? 
2nd – Where should we look for clues? 
 

An example is supplied by Félix Ribeiro, the head of foresight research at DPP. If were what to 
identify the new trends shaping the civilisation clashes of the day (what?) we should pay 
attention to the developments taking place at “fracture points” between the worlds that are 
colliding. These points might refer to cities or countries that have made hybrid choices between 
tradition and modernity. Cases to be monitored here could be The Netherlands and Singapore. 
These changing places are assumed to be the first to vibrate’ with the weighty forces of 
transformation. Thus, their experience provides a light that illuminates the direction of the 
tectonic plates behind them. 
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research and long-term monitoring tend to be generally dismissed as being too expensive and 

unfocused. Yet well-planned weak signal surveillance is one of the few effective ways to map areas of 

ignorance and uncertainty. One practical way to put it into practice is making it a step in other, more 

conventional, long and medium range futures research techniques such as scenarios. The ongoing 

foresight exercise could provide a cognitive structure that makes the group of observers to small 

vibrations in the relevant environment which may be interpreted as weak signals. 

 

In figure 2 we adapt a standard scenario-building process as carried out by private firms to introduce a 

weak signal appraisal step. The cycle starts with a worry in the managers or the analysts’ minds (step 

1) for which causal factors are researched. These factors described and their relative importance 

weighted, then they are reduced, classified and projected forward in the future (step 2 and 3). Factors 

are thereafter combined and their cross impacts studied in order to understand further 

interdependencies and co-evolutionary dynamics (step 4). On this knowledge consistent images of the 

future can be generated and a small number of diverse, internally coherent ‘trend scenarios’ (step 5). 

Our suggestion in this paper is to test these scenarios with weak signals analysis (step 6) in order to 

create a more robust set of policy recommendations (step 7).  

 

Figure 2. Nesting weak signal research in foresight  (e.g. scenario) projects 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

Source: adaptation of DaimlerCrysler’s futures process (see Mendonça, 2001b) 

 

The new step 6 is designed to assess the embryonic factors that may, or may not, launch new 

competing trends or act as wild cards/turning pints in the history of the relevant environment. The basic 

scenarios as basic statements about future evolution work as focusing devices that helps to look for 

seeds of change. Against the backdrop of scenarios weak signals may be conceived as ‘outliers’ that 

not easily fit with the understanding embedded in those coherent futures constructs. In this way, for 
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instance, alternative scenarios based on weak signal research (‘weak signal scenarios’) with high 

relevance to current preoccupations can also be drafted. The opportunities and risks in the different 

scenarios can now and should be translated into an action agenda. 

 

Usually there is an over-abundance of weak signals and noise in the atmosphere so that weak signals 

cannot be easily linked to clear appreciations of the rate and direction of the relevant environment. 

Identifying and tracking weak signals can be a task of the external and internal scanning procedures 

carried out typically by the marketing department or foresight teams of an organization 

 

Table 2 is intended to be a proposal for a ‘light-weight’ weak signal scanning device. This tool is 

intended to discipline the organisation’s watching eye and to capture the sense of turbulence into 

specified categories. There are five broad sources of uncertainty distributed according to the PESTE 

taxonomy (proposed by Meristö 1991) that can be appraised, including political-military factors (P), 

Economic factors (E), Socio-demographic factors (S), Technological factors (T), and Environmental 

factors (E). The variable V makes reference to the core beliefs that inform the decision-making process. 

Furthermore, these variables may be intersected by other types of descriptors, be they internal/external 

weak signals or new trends/wild cards.  

 

Table 2. Searching for incoming novelties and prepa ring for innovative policy-making  
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Systematising signal data that may indicate emerging new trends or looming wild cards (internal or 

external to the social system under analysis) plays a critical part to the process of learning about 

possible futures. Sensing weak signals is about paying attention two where in the ground are the 

(small) seeds of (big) change falling down. This is a time-consuming and intrinsically inefficient activity 

as not all the seeds will develop into meaningful new beings. However, nurturing by keeping the all 

senses clean for weak signals the organisation or social group is investing in a capability to deal with 

the unknown and the unexpected. By linking weak signals to concrete action plans and responses the 

organisation increases its internal strategic flexibility and actively reduces its external strategic 

vulnerability. Placing weak signals in an explicit and parsimonious policy analysis framework creates a 
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demand for a solution, which, however, will likely be unsatisfactory. Hopefully this tool will debunk 

neglect, provoke a renewed intelligence gathering and ultimately induce new policy formation. 

 

General purpose sensors such as an expanded PESTE model are useful to avoid tunnel vision and the 

specialisation that comes with the past experience of the organisation in dealing with environmental 

abnormalities. As Winter (2004, p. 164) puts it, “evolution is notably efficient designer of sensors, but it 

is also focused on the problems of the past.” It follows that in the fast changing modern world 

accumulated experience is not always a good teacher. In this organisational context, non-routinised 

sensors have a comparative advantage in alerting for “outlier” signs of change. But, as Winter (2004, p. 

166) also alerts, general purpose sensing implies that the connection to decision-making is problematic 

as there are no programmed responses to such threats and opportunities. Making sense of the 

unexpected remains a cognition-based activity. There are no quick fixes in futures management.  

 

8. Mobilising anticipatory action 

 

The fact that early and subtle signs of future change are weak means that organisations will tend to be 

inefficient in sensing change before it is fully deployed. The pretence of objectivity and a positivistic 

epistemology are weak foundations for weak signal analysis. That is not the assumption here. Weak 

signals are elusive. Trying to create improved spectacles will not warrant better peripheral vision. 

Considering the mindsets and the interconnections between players is a prerequisite for devising social 

systems that are better equipped to detect, make sense and act upon weak signals of future threats 

and opportunities. Given that the selection and evaluation of signals is a problematic activity the 

interpretative framework needs to be a dynamic, learning one. Since organisational inertia is the norm, 

organisations able to subvert their own interpretative routines are exceptional ones.  

 

Foresight is a fundamental step in the process of organisational and social change. If not explicitly 

carried out basic assumptions about the future prevail, e.g. extrapolation as a case of common naïf 

foresight. Futures research and the planning processes are deeply intertwined. Presenting weak signals 

of different futures worlds that can become true makes it possible to contrast outcomes of actual and 

desirable trajectories. Here lies a central message in strategic foresight: weak signal research is above 

all a process of structured networked communication (Cardoso 2007). It is this process of networking 

different information’s retrieved through different forms of mediation, together with focused discussion 

with regard to decision-making, which makes foresight useful for transforming weak signal information 

into more robust action plans. 

 

The organisational and social dimensions of weak signal appraisal are critical for making the most of 

weak signal information. Limitations in detecting and interpreting weak signals are not confined to the 

realm of cognitive psychology. Arguably, socio-political and organisational obstacles can be at least as 
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serious. Erroneous appraisals and oversights concerning changing real world conditions are in many 

cases a result of bankrupted assumptions that have become entrenched taboos among actors and 

networks of actors. Obstruction by vested interests and organisational barriers to communication are 

sources of blind spots leading to persistent denials of accumulating evidence and drastic 

miscalculations in the wider decision-making process.  

 

Again, history provides abundant examples of this. In his historical account of military surprise attacks, 

Ephraim Kam, a political scientist and former analyst in the Israeli Ministry of Defence, notes a 

remarkable paradox. The striking thing about strategic surprises is how frequently they succeed and, at 

the same time, the fact that the prediction of such events continues to be much more complicated than 

any other issue of strategic estimation. This book, which analyses all major surprise war attacks 

between 1939 and 1981, makes the case that the key reason why victims tend to not foresee their 

eminence, or at least fail to understand their critical aspects, is not the lack of relevant information. In 

fact, in almost all cases analysed, including Pearl Harbor, the victim possessed at least subtle evidence 

that war was eminent, yet this was not enough to avoid the surprise. To be sure, the greater the amount 

of data collected, the more difficult is to transform it into significant information. However, the more 

significant and sensitive the information, the more difficult is to disseminate it and act upon it. 

Judgemental biases of those entitled to have access to the information and institutional obstacles to 

communication figure paramount as factors explaining failure to anticipate and understand strategic 

surprises. 

 

Related to this analysis Garricano and Posner (2006) review the recent failures of the US intelligence 

system in connection to the attacks of 9/11 and mistaken war made against Iraq made on the basis of 

the alleged existence of weapons of mass destruction. The authors analyse the performance of 

intelligence system from the perspective of organisational economics and present the problems 

involved in the three main steps of the intelligence generating process: confidential information 

collection, sharing and analysis. Organisational failures may occur in each or all of these stages: the 

organisational structure may be poorly designed to gather relevant information and systematic biases 

may develop if different pieces of information are not circulated, together with “groupthink” or “herd 

behaviour”, may lead to unanimous conclusions because not all explanatory hypotheses of the patterns 

are equally challenged and filtered. Factoring common dysfunctions, inertia and imagination lock-in 

come as perverse causes of intelligence failures. The implication is that reducing the likelihood of one 

source of failure has a trade-off effect in the others. All in all the authors offer little hope that 

organisation reform may circumvent these problems. 

 

The collection of technology-driven environmental and health hazards compiled by Harremoës et al. 

(2001) points in the same direction. In many of the case studies, such as asbestos and radiation, 

‘adequate information about potential hazards was available well before decisive regulatory advice was 
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taken, but the information was either not brought to the attention of the appropriate decision-makers 

early enough, or was discounted for one reason or another.’ (idem, p. 168) In the case of asbestos, as 

this collective work instructs us, it took one hundred hears between the recognition of the first credible 

scientific weak signal if its health hazards for it to be banned in the UK in 1998, a decision followed by 

the EU in the following year. According to this study, the cluster of factors behind the neglect and 

misuse of weak signal information are basically linked to the presumption of full knowledge, ignorance 

of real world conditions, mono-disciplinary point of view, dismissal of claims of potential risks by experts 

and lay-men, lack of long term perspective, social and institutional barriers to learning and action. 

 

Using weak signal analysis to challenge unconscious assumptions in individual decision-makers and to 

change previously established organisational agendas is a hard thing to do but that is ultimately the 

goal of an investment in probing the future. Thus, building a policy-friendly weak signal research 

approach is instrumental for establishing weak signals as useful concept in the portfolio of foresight 

tools. What we have proposed in this paper is an informal approach to pick up weak signals, disciplined 

by a parsimonious analytical framework, which can be economically inserted into current policy 

appraisal processes or major foresight projects based on Delphi-surveys for instance. Weak signal 

analysis thus becomes a building block of an active attitude towards environmental uncertainty.  

 

A bias for action is needed. Too much information (and misinformation) is indeed capable of creating 

delay and doubt. But strategic deliberation must proceed with the burden of incomplete certitude. As 

Arrow (1974, p. 29) reminds us: ‘There are moments of history when we must simply act, fully knowing 

our ignorance of possible consequences’. Hence, bridging sense making and commitment to action 

involves a set of non-trivial social and organisational arrangements that minimise reluctance to take 

remote threats seriously. Without pretending to be comprehensive, it is important to address the factors 

that facilitate the acknowledgement and the response to changing circumstances.  

 

The following list considers key conditions that facilitate the deployment of weak signal sensitive 

governance structures: 

 
·  Ensure that a diverse base individuals are empowered to make claims of weak signals;  
·  Tolerance for marginal and outlier opinions that stretch or threat current beliefs; 
·  Collect the qualitative arguments behind those claims; 
·  Use an anonymous argumentative process when it is important to open new options and use 

face-to-face processes when ensuring commitment is key; 
·  Identify and reduce barriers to communication between different sectors, departments and 

communities of experts; 
·  Provide room for senior decision-makers who can become champions of hypothetical weak 

signals amplifying the strategic message among the community of stakeholders. 
·  Foster the use if networked mediation approaches using information gathered from different 

sources and media and networking it. 
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Like Tegamar (2007, p.24), with respect to new ideas in theoretical physics, we would concur that if we 

dismiss weak signals “because they seem weird, we risk missing true breakthroughs, perpetuating our 

instinctive reluctance to expand our horizons.” 

 

9. Conclusions 

 

History shows that detecting “weak signals” is an i mportant and useful activity . History also 

shows that such signals often pass unnoticed. Weak signals refer to gross data, i.e. premature, 

incomplete, unstructured, and fragmented informational raw material, that can be scrutinised, compiled, 

analysed and converted into an indicator of potential change of a trend or system toward an unknown 

direction and an unpredictable rhythm. To separate signals of change from mere noise is an  

ambiguous activity as well as time consuming.  Moreover, weak signals tend to be dismissed 

because they are weird, i.e. they are at variance with dominant expectations about the future and the 

set of beliefs that agents traditionally draw upon to make sense of the world. Weak signals suggest the 

emergence of a future unfamiliar habitat that stakeholders may be involuntarily ignoring, or refusing to 

accept as credible, or even in which they are not interested in. Then, arguably, systematic weak signals 

analysis is not enough as the work of Thoams Kuhn or Jared Diamond have contributed to show in their 

own ways. If weak signals analysis (the early tentative ident ification, collective processing and 

constructive discussing of faint warnings of possib le future change) is not carried out in a 

foresight-friendly organisational and cultural cont ext then it is less likely that decision-makers 

and stakeholders entertain the urgency of action.  Thus, a balanced combination of analytical and 

social capabilities should be attained in order to enable responsive policy formulation. Useful foresight 

tools for understanding weak signals must be linked to innovative strategising. 
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