
Socio-Economic Planning Sciences 92 (2024) 101832

Available online 28 January 2024
0038-0121/© 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Delphi-based scenarios and risk management: A parallelism between paths 
destined to meet 

Simone Di Zio a, Mario Bolzan b, Marco Marozzi c, Manuela Scioni b,* 

a Department of Legal and Social Sciences, University “G. D’Annunzio” of Chieti-Pescara, Italy 
b Department of Statistical Sciences, University of Padua, Italy 
c Department of Mathematics and Computer Science, University of Ferrara, Italy   

A R T I C L E  I N F O   

Keywords: 
Risk analysis 
Risk assessment 
Mixed methods 
Futures scenarios 
Family 

A B S T R A C T   

The complexity that characterizes our current society expresses new, articulated and not always punctually 
classifiable problems. Traditional risk management processes are typically based on projections obtained from 
historical data and are not suitable to address new, unexpected or complex risks. A proactive and forward- 
looking approach to risk management should be followed, which can be defined as future risk management. 

In the case of novel and complex issues, in presence of high uncertainty and little experience (typical situations 
when data are scarce), multiple approaches and techniques might be used and, in particular, organized and 
combined in a mixed methods approach. The aim of this paper is to provide a comprehensive framework to 
manage effectively emerging and future risks by adopting a strategic foresight approach, which exploits a future 
scenario planning method and includes quali-quantitative tools. Our proposal consists of an integrated approach 
which, as in a protocol, indicates where and how to use each technique, in a consequential chain, in which the 
output of a step is the input of the following step. A four-year research project on future scenarios for 
contemporary families will serve as a representative example of this framework.   

1. Introduction 

Societies around the world are undergoing significant changes that 
are rapid, complex, and often unanticipated [1,2]. This rapidly changing 
setting has driven a significant evolution of risk management processes 
in recent years. In fact, public and private organizations face new risks 
that are emerging at an unparalleled pace. These risks can derive from 
multiple sources: technological progress, new economic conditions, 
environmental changes, geopolitical events, shifts in social, cultural and 
legislative norms, and many others [3]. To give an example, the 
Covid-19 pandemic has forced governments around the world to face an 
unexpected scenario and the associated risks. If Covid-19 was an unex
pected event, the climate change process has been going on for many 
years, but the way multiple drivers of climate change, as well as the 
associated risks, interact is constantly evolving, needing a framework for 
complex risk assessment [4]. Effective management of emerging and 
future risks is the key point of organizational resilience and success [5] 
since these kinds of risks can disrupt operations, damage reputation, and 
affect the financial and social stability of all types of organizations. 

Traditional risk management processes are typically based on 

projections obtained from historical data and are not suitable to address 
such unexpected or complex risks, also because they are unable to 
consider interactions across different elements that generate risk. A 
proactive and forward-looking approach to risk management should be 
followed, which can be defined as “future” risk management. 

When it comes to risk, an important and recent document to refer to 
is the International Standard IEC-ISO [6] regarding the selection and 
application of techniques for assessing and treating risk, and in partic
ular, to assist decision-makers in uncertain situations. Indeed, as stated 
by Luhmann [7] decisions are the connection between the present and 
the future, through the projection of key aspects of a described future 
onto the present. 

The complexity of the situation, its novelty and the relevant 
knowledge and understanding are all factors that influence the way in 
which risk is evaluated and managed. Sometimes the complexity derives 
from interactions between cognitive problems of a different epistemo
logical nature, qualitative and quantitative, which require the 
advancement of new and not always tested proposals. Modern societies, 
more than in the past, are dominated by surprises - the notorious “black 
swans” - and “in spite of our progress and the growth in knowledge, […] 
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the future will be increasingly less predictable” [8]. In the case of novel 
and complex issues, we are often in the presence of high uncertainty and 
little experience, and in a situation of scarcity of data and information 
conventional techniques of analysis might not be useful or meaningful 
[6]. 

In these cases, different approaches and techniques might be used 
and, in particular, organized and combined in a mixed methods 
approach, which proposes techniques and solutions that are appropriate 
to both the nature of the data and the cognitive questions. In fact, faced 
with complex phenomena, many scholars claim that a mixed methods 
approach – namely a research approach which combine in a single 
strategy a mix of methods as well as involve collecting, analyzing and 
exploiting different types of data - is desirable, given the need to analyze 
the problem from many perspectives [9,10]. Many other authors 
recommend the use of mixed methods as the respective strengths and 
weaknesses of quantitative and qualitative approaches complete each 
other [11,12]. 

Along these lines, the aim of this paper is to provide a comprehensive 
framework to manage effectively emerging and future risks by adopting 
a strategic foresight approach, which exploits a future scenario planning 
method and includes quali-quantitative tools like Delphi surveys and 
focus groups, composite indicators, fuzzy clustering, cross-impact 
analysis and multi-criteria methods like the analytic hierarchy process. 

Therefore, the innovative proposal of this paper consists of using a 
strategic foresight approach, called Delphi-based scenario development 
[13,14] to implement a risk management process. This approach is 
based on a six-step procedure in which the qualitative and quantitative 
methods used follow each other in a sort of chain, with the outputs of 
one technique being the inputs of the next. 

If on the one hand ISO [6] proposes a risk management procedure 
divided into five phases (scope, identification, analysis, evaluation, and 
treatment) and identifies a list of both qualitative and quantitative 
techniques useful for each phase, it does not propose a single path that 
from the first phase arrives to the last. In our proposal, instead, we 
suggest an integrated approach which, as in a protocol, indicates where 
and how to use each technique, in a consequential chain, and how to use 
the output of a step as input of the following. 

In this way, we provide a sort of “statistical tools guide” for imple
menting a risk management model for an organization. The benefits and 
limitations of this new approach in risk management are discussed. A 
research project on future scenarios for contemporary families, realized 
by the Authors [15] will serve as a representative example of the 
application of this framework. 

The paper unfolds as follows: Sect. 2 provides an overview of the 
concept of risk focusing on the relationship between future risk man
agement and scenario-based methods, Sect. 3 presents the theoretical 
framework to face risks through a mixed-method procedure. In Sect. 4 
the “Tomorrow in the family project” was described in detail. 
Concluding remarks and suggestions for further research are in Sect. 5. 

2. Risk management and future scenarios 

Since the 1970s, studies of risk have become a very large and active 
interdisciplinary field of research and, in recent years, also embraced 
statistics. In a search on the Scopus database with the keywords “risk 
management” and “statistics”, until 1990 the scientific documents do 
not exceed 5 units per year, while in the following years, there was an 
exponential growth up to over 300 documents per year in the period 
from 2015 to today. This can be interpreted according to Price’s theory 
on scientific productivity [16], according to which the growth of science 
goes through three phases. The precursor phase (little increase rates in 
the scientific literature), the exponential growth phase (the research field 
attracts many scholars and the production growths exponentially), and 
the stabilisation phase (strengthening of the body of knowledge and 
stabilisation of the total scientific productivity). In general, Price’s law 
follows a logistic function. Therefore, we can state that for statistics and 

risk management, we are in the full exponential phase. The use of 
mixed-methods in the context of risk management is also seeing expo
nential growth, which starts around 2010 and continues in these years. 
This is also due to the expansion of mixed-methods in many research 
fields, precisely because they make it possible to make the most of both 
quantitative and qualitative approaches, a requirement which in com
plex problems (such as risk management) is increasingly felt and rec
ommended [12]. If Price’s law is not broken, we can expect further 
growth in this field of research in the coming years. 

On the other hand, if we consider the literature on Futures Studies (a 
booming field of research), only in recent years we can observe evidence 
of relevant scientific research dealing with risk management. In fact, still 
from Scopus, the search with the keywords “risk management” and 
“futures studies”, returns very few documents published until 2007 
(about two/three per year) and then begins a growth which, however, 
reaches only 48 documents published in 2022. By assuming Price’s law, 
this means that we are towards the end of the precursor phase, and we 
can therefore hypothesize an exponential growth of scientific produc
tion in the years to come. 

2.1. Risk managment 

There is a plethora of definitions of risk, to the point that maybe it is 
better not to define risk and let each author define it in his own way 
[17]. 

Generally speaking, the term “risk” refers to situations in which an 
undesirable event will occur with a certain probability. In specialized 
contexts, the word has different meanings [18]. For example, in the 
health context, a risk regards an unwanted event (say x) that may or may 
not occur, like a disease linked to a wrong lifestyle. 

From a purely quantitative point of view, risk can be seen simply as 
the probability of an unwanted event [18], which is a quantification of 
its occurrence on a scale between zero and one: P(x). But, if we take into 
account also a measure of the severity of the occurrence of x, a more 
useful definition of risk (which is also the standard technical meaning in 
many fields) corresponds to the expectation value of the unwanted 
event, namely the product of its probability by some measure of severity: 
E(x) = P(x)I(x). Risk severity - I(x) - can be intended also as risk impact, 
that is the undesirable effects that may occur due to the occurrence of x. 
The number of killed persons as a consequence of a terrorist attack is an 
example of I(x). Given that very often it is difficult, or impossible (lack of 
data, not comparable circumstances, new events), to quantify I(x), a 
common way to describe it is using an ordinal scale, like for example a 
Likert type scale from 1 (negligible) to 5 (maximum). This aspect 
necessarily implies the use of subjective judgments (such as those that 
can be elicited by experts) which are therefore indispensable whenever 
there is no data to quantify the severity of the event. Similarly, when 
there is no data to calculate P(x) in classical or frequentist terms, the 
only way to estimate P(x) is to rely on subjective probabilities [19]. 

Regardless of how it is defined and/or measured, risk is a charac
teristic of the future. According to Fischhoff et al. [20], the most sig
nificant aspect of risk is the attribution of consequences to future events. 
It is all about the capacity to define what may happen in the future and 
to choose among alternatives. At the same time, the future is the only 
field in which we can act, and to borrow the words of de Jouvenel [21], 
“the future is the only field of power, for we can act only on the future”. 

The consequences of a future event are probable but never certain, 
since if P(x) were equal to 1 or 0, one does not face a risk [22,23]. 
Therefore, ultimately, the risk concerns only the consequences of a 
future characterized by uncertainty. When dealing with uncertain fu
tures, it must therefore always be kept in mind that uncertainty is the 
necessary prerequisite for the existence of risk [24]. 

When dealing with the issue of risk, it is also important to distinguish 
between risk assessment and risk management. The first regards only the 
qualitative and/or quantitative estimation of risk, while risk manage
ment (at a macro level) includes plans, actions, strategies or policies set 
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to reduce the probability and/or impact of risks. 
In risk management, it is not possible to eliminate subjective ele

ments completely [25] and this consideration, shared by many authors, 
lay the foundations for greater use of the scenario method and so of the 
Delphi-based scenario method we propose. If on the one hand risk 
assessment implies the prediction of the future, on the other hand, 
long-term predictions are only possible with isolated and repetitive 
systems, but according to Popper society is not such a system [26]. In 
this regard, Barabási [27] affirms that predictions are impossible at the 
level of society, and in this direction, future scenarios do not intend to 
predict the future but try to explore a range of possible or plausible 
futures, thus helping in the risk assessment and management of a social 
system. 

2.2. Future scenarios 

But how can we describe the future in a way useful to calibrate the 
right decisions in the present to reduce risk? One answer is by means of 
scenario methods. 

Scenarios can be defined in various ways and are used in different 
disciplines. In the methodological corpus of Futures Studies (FS), and in 
its application counterpart - known as Strategic Foresight - scenarios are 
recognized as “a set of hypothetical events set in the future constructed to 
clarify a possible chain of causal events as well as their decision points” [28]. 
They do not intend to predict static futures, but are “hypothetical se
quences of events constructed in order to focus attention on causal processes 
and decision points” [28] useful to reduce risk. According to the European 
Commission Research Directorate General [29], Foresight is “a system
atic, participatory, future intelligence-gathering and medium-to-long-term 
vision-building process aimed at present-day decisions and mobilizing joint 
actions”. Although this definition applies to all kinds of organizations, 
technically speaking Strategic Foresight refers to the foresight activities 
of governments, international organizations and corporations. In this 
context, scenarios are described as narratives of the future, containing a 
range of possible futures useful to explore how a system would change if 
various events were to occur [30]. In this way, future scenarios are a 
means of reviewing/calibrating existing policies or encouraging the 
development of new policies. Said in other words, scenarios can be used 
for risk assessment and, more generally, for risk management. 

The use of scenarios in risk management is not new, but scenarios are 
almost always used as one of many available tools, more or less suitable 
in a specific phase of the risk management process. For example, ac
cording to the International Organization for Standardization [6] sce
narios are strongly applicable in the steps of risk identification and risk 
analysis (see Fig. 1). What we propose in this paper is totally different, 
because we start from a specific scenario planning approach, called 
Delphi-based Scenario development [13,14] that refers to a recognized 
strategic foresight approach [31], which contains a series of steps that in 
our proposal can be related to the classical steps of the risk management. 
In each step of the Delphi-based scenario planning, a specific technique 
is proposed that can be used to outline the aim of a precise phase of risk 
management; thus, the scenario planning covers all phases of risk 
management, from the definition of the context to the treatment of the 
risk and communication of the results. 

Future scenarios derived with this approach allow us to depict a 
number of inclusive and joint pictures of future uncertainties, but also of 
the factors that influence and guide decisions that have to be taken in the 
present. In the scenario-planning process (Fig. 1), the critical factors that 
contribute to an adverse event are identified and the resulting narrative 
must describe the circumstances and consequences in case that event 
were to happen [32]. In this sense, the scenario development process is 
useful in risk assessment, but it also depicts the key elements necessary 
for the next steps, and since one of its main functions is to communicate 
to decision-makers how, where and why adverse and uncertain events 
can occur, it is also a crucial tool in the risk treatment phase. 

Finally, an important feature of any scenario planning is the 
involvement of stakeholders [33], which is also a very important aspect 
of the risk management process [6]. In the Delphi-based approach, 
stakeholders are an integral part of the process and are involved from 
the earliest steps of framing and scanning (see Fig. 1). 

2.3. Risk managment: a path of decisions 

In this paper, we propose an integrated framework for building 
future scenarios (known as Delphi-based scenario development) typical 
of the Futures Studies and adapted for a complete risk management 
process, which takes the form of a flexible protocol applicable in 
different contexts, in which the qualitative and quantitative methods 

Fig. 1. Matching the Delphi-based scenario planning with the risk management process.  

S. Di Zio et al.                                                                                                                                                                                                                                   



Socio-Economic Planning Sciences 92 (2024) 101832

4

used follow each other in a sort of chain, with the outputs of one step 
being the inputs of the next. To the best of our knowledge, no approach 
is already available in the literature with the same completeness, wide 
scope and integrability than ours, see also the literature searches in 
Section 2. In fact, our approach allows building a number of future 
scenarios of a social system, to identify risks and opportunities in order 
to support today’s decisions in terms of public policy actions. By 
following this approach, we consider risk only when it is possible to 
identify a decision (or a set of decisions) which have a significant impact 
on the future. This paves the way for a proactive approach to the future, 
abandoning a passive approach according to which we can only suffer 
the consequences of future events. Instead of passively accepting the 
future, we pro-actively engage in it, in order to calibrate decisions in the 
present to increase the probability of desired future events and decrease 
that of risky events. If from one side the future is not predetermined 
(therefore it is unpredictable), from the other side it is not independent 
of today’s decisions [34]. Furthermore, placing an emphasis on the de
cision when discussing risk also helps explain the difference between 
risk and hazard. According to Bonss [35], the uncertainty of risk is 
different from the uncertainty of hazard, and the difference relies on the 
decision. While hazard uncertainties exist independently of human ac
tions, risk uncertainties derive from the possibility of action, so hazard 
depends on the circumstances while risk depends on decision-making. 

3. A new integrated approach to risk management using delphi- 
based scenario planning 

ISO 31000 is the international standard for an effective risk man
agement framework proposed by the International Organization for 
Standardization (ISO), that provides guidance for organizations of all 
types and sizes on managing risk. More precisely, ISO 31000 guidelines 
assist organizations to identify, analyze, evaluate, treat, and communi
cate risks. 

For each of these stages, the International Standard suggests a 
number of techniques (with varying degrees of suitability), together 
with their characteristics, and the possible range of application, as well 
as their inherent strengths and weaknesses [6]. 

This paper proposes a comprehensive framework, that goes through 
all the classic steps of risk management as described also by ISO 31000 
adopting Futures Studies - in the specific approach of the Delphi-based 
scenario planning. 

As already mentioned, an emerging and future risk management 
process includes different steps that aim at identifying, analyzing, 
evaluating, treating and communicating potential risks that may arise 
from new or mutating sources. It is a step-by-step process involving the 
phases described in Fig. 1. 

In particular, we propose to use the Delphi-based scenario develop
ment referring to the strategic foresight approach proposed by Bishop 
et al. [31], which involves six steps for the development of future sce
narios: Framing, Scanning, Forecasting, Visioning, Planning and Acting 
(Fig. 1). As we will see in the following, these steps cover all the phases 
of risk management. 

In particular, we suggest a combination of techniques organized in a 
specific sequence, where the outputs of one technique become the inputs 
of the next [13,14], in an overall approach that fully falls within the 
logic of mixed-methods [12]. This new approach to risk management 
contains, in our opinion, enormous future potential in terms of meth
odological, applicative and even epistemological developments. 

Below we describe each phase of this approach and to this end, the 
title of each paragraph contains the risk management phase alongside 
the corresponding scenario planning phase.  

• Scope and context - Framing 

According to the ISO, in the first step of a risk management process, 
the purpose and scope of the assessment should be established, with a 

clear description of what is included, and what is excluded. At the same 
time, it is necessary to understand the context, in order to be aware of 
the broader circumstances in which the final decisions and actions will 
be made, that is understanding and becoming aware of the “bigger 
picture”. 

Within the Delphi-based scenario approach that we propose here, the 
first step is Framing, which consists of defining the scope and focus of 
issues requiring strategic foresight, to clarify the objective of the process 
and how to address it [31]. The framing phase also involves developing a 
set of questions/hypotheses that the scenarios will seek to answer, and 
this is important in helping to ensure that the developed scenarios are 
relevant and helpful for the intended purpose. 

It is evident the parallelism between the two contexts (risk and future 
scenarios) and a number of techniques are suitable in this step, such as 
focus group, brainstorming and Delphi. The use of one or more of these 
techniques will depend on the specific case study.  

• Risk identification - Scanning 

Identifying risk enables explicitly taking into account uncertainty, by 
considering all its possible sources. The purpose of risk identification is 
to find, identify and describe risks to help an organization in achieving 
its objectives. 

From our side, in the Scanning phase of scenario development, all 
relevant information on the system under study (trends and key drivers) 
must be collected as comprehensively as possible. Scanning involves 
gathering and analyzing information about the issues that may influence 
the future, which goal is to identify the key trends, drivers, and un
certainties that are likely to shape the future of the system under 
investigation. External factors and internal factors must be identified. In 
the particular context of Delphi-based scenarios, the information gath
ered during the scanning phase is used to develop a list of potential 
future projections. This list, refined and prioritized by a panel of experts, 
becomes the input of the following Forecasting phase. 

This step can involve different techniques, such as brainstorming 
sessions, focus groups, surveys, Delphi with stakeholders, or a literature 
review. Brainstorming sessions and focus groups, allowing for rich dis
cussion and probing, are particularly useful in this stage, whose aim is to 
identify all possible sources of risk. Stakeholders are able to discuss their 
ideas, get feedback from other participants, and be stimulated in pro
posing new ideas. 

The Delphi technique consists of collecting judgments through a set 
of sequential questionnaires, generally administered to a panel of ex
perts. Participants receive feedback on the responses of others after each 
round. It is a qualitative method particularly useful in eliciting views for 
risk identification, suitable for any time horizon and it does not need 
starting data. Most recently, new techniques are also being used, among 
which we mention text analytics, an approach that uses natural language 
processing (NLP) to transform free unstructured text into structured data 
[36], and so it turns out to be very useful in the rapid scanning of large 
quantities of documents for identifying potential and emerging risks.  

• Risk analysis - Forecasting 

The aim of risk analysis is to assess consequences, risk likelihood, as 
well as interactions and dependencies between risks, in order to evaluate 
the possible impacts. Risk analysis allows an understanding of the nature 
of risk, together with its characteristics and level. According to ISO, in 
this phase, it is important to analyze the type, magnitude and timing of 
consequences. The likelihood must be analyzed as well, which can re
gard an event or a specified consequence. The likelihood can be 
described in various ways, such as expected probability or frequency, or 
plausibility. Finally, interactions and dependencies between risks must 
be considered and analyzed as well. The ISO also highlights the 
importance of the changing of consequences over time, so the time 
variable must be taken into account. 
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In the Forecasting phase of scenario planning, the information 
gathered in the scanning phase is used to make judgments about future 
events or developments. This involves generating a range of future 
scenarios or estimating the future states of the key drivers according to 
specific variables, such as for example plausibility of occurrence, prob
ability, impact, desirability or relevance. Also, the interactions between 
the key drivers must be analyzed, because the future must always be 
understood and analyzed as the result of an interconnected chain of 
events, and not as a fixed image disconnected from the present. 

In this phase, qualitative and quantitative methods can be used, in 
particular Delphi surveys and scenario development. Delphi surveys can 
be particularly useful to obtain from a group of experts an assessment of 
the risks identified at the previous stage, being an iterative and partic
ipative procedure, which can involve both experts and stakeholders. The 
Delphi technique is crucial in the approach we propose, given that the 
projection towards the future of potential and emerging risks (identified 
in the previous steps) takes place through the Delphi, and the outputs of 
the Delphi survey - suitably treated statistically - become the basis for 
the construction of the risk scenarios. The passage from the Delphi 
outputs to the scenarios can be achieved by using composite indicators 
and fuzzy clustering techniques [13,14]. 

In this phase, also statistical models which extrapolate trends based 
on time series are very useful. Given that the long-term future is hardly a 
mirror image of the past, these extrapolations only serve to construct 
one of the many plausible scenarios, which in the literature of FS is 
called baseline scenario or surprise free scenario. 

As an important contribution from the Italian school on this point, 
we can cite the statistician Giorgio Marbach [37] according to whom 
econometric models for forecasting purposes are useful for answering 
“what if” questions. Thus, they are not a sufficient prediction tool, but 
they can certainly help in simulating the functioning of a real system. In 
this sense, they are considered by Marbach as a natural support to be 
used in the construction of the baseline scenarios [37]. 

In the literature there are also well-known hybrid models typical of 
Futures Studies (hybrid in the sense that they are based on a mixed- 
methods approach, by combining statistical models and subjective 
evaluations by experts) and among the many we mention here the Trend 
Impact Analysis (TIA) and the SOFI. The first is a technique that does not 
produce a single prediction but a range of outcomes. TIA starts with an 
extrapolation of a time series (the baseline forecast) and a list of de
velopments (technology, societal changes, employment processes, po
litical actions etc.). Then experts are asked to evaluate the impacts, in 
terms of probabilities, of each development on the baseline extrapola
tion, to produce a range of futures that consider the impacts of possible 
future events on the trend derived from the mere extrapolation [38]. 

The SOFI (State Of the Future Index) is an index developed to study 
whether the future outlook of a system is improving or not. It combines 
variables into a single measure, to form an overall indicator of the state 
of the future. Unlike many composite indicators (concerned with the 
present or past), the SOFI is designed to explore the future and to 
identify the factors responsible of changes [39]. It is evident how these 
models are suitable to analyze the type, the magnitude and the timing of 
consequences of risks, so we believe that for risk analysis purposes, the 
futures studies approach is very useful, also due to the fact that the focus 
is on future projections and developments of risks and consequences.  

• Risk evaluation – Visioning 

Risk evaluation requires comparing the outputs of the risk analysis 
with the established risk criteria to move towards the next phase which 
requires concrete actions. Sometimes it is necessary to have some 
measures of risk, based on combinations of the magnitude of potential 
consequences and the likelihood of those consequences [6]. As specified 
by ISO, a measure in the strict sense is not meant here but this phase can 
involve qualitative, semi-quantitative or quantitative measures. 

On the strategic foresight side that we propose here, we find the 

Visioning phase, during which the experts and/or stakeholders are asked 
to consider the implications of the various scenarios that were developed 
in the preceding forecasting phase. They may be asked to evaluate how 
different scenarios would impact the context under study and the long- 
term consequences of each scenario. In other words, the goal is to 
measure the potential consequences of future scenarios and/or of the 
key drivers contained therein. Therefore, this approach is very useful in 
the evaluation of emerging and future risks, in their likelihood and 
impact, thus providing a new approach to measuring risk. 

A central aim of this step is pushing the organization to remain 
proactive in its risk management operations so as to address as quickly 
as possible any change in the risk background. 

Among the many techniques, Cross Impact Analysis [40] is very 
useful in this stage to evaluate changes in the probability of the occur
rence of a given set of events consequent on the possible occurrence of 
the scenarios defined in the previous step. It is a semi-quantitative 
method suitable for short/medium time horizons, which need starting 
data and can be applied during the risk analysis phase. The plausibility 
and consistency of the future scenarios can be assessed by expert 
consultation, and the advantage of this approach consists of allowing 
priorities to emerge in the list of risks arisen up to this step.  

• Risk treatment – Planning & Acting 

The aim of risk treatment is to select concrete actions for the miti
gation of the impact of emerging and future risks [6]. The goal of this 
phase is the definition of mitigation strategies, preventative care, and/or 
contingency plans, based on the evaluation made in the previous step. 

In our approach, the Planning phase of the Delphi-based scenario 
protocol may be fully suited to achieve the previous purposes because 
consists of developing a plan of action starting from the developed 
scenarios. This implies identifying specific strategies, policies, and re
sources that will be needed to implement the plan. 

About the techniques useable in this phase, we find Multi-Criteria 
Analysis (MCA), a family of techniques for comparing options in a 
way that makes trade-offs explicit. In this family, we suggest the Ana
lytic Hierarchy Process - AHP [41,42] - which does not require particular 
starting data, can be used for any time horizon and is suitable also in the 
risk identification and risk evaluation phases. Also, Cross-Impact Anal
ysis - CIA [40] - is useful in this phase, and we suggest using it for 
evaluating the impacts of the selected actions on future scenarios and, 
therefore, on the negative consequences of risk. 

Afterward, in the Acting phase, concrete actions to give concreteness 
to the previous planning phase must be defined. This may involve taking 
specific actions and/or making recommendations to policy-makers and 
local and governmental authorities. 

Lastly, in this final step of both risk management and strategic 
foresight scenario planning, we include the important aspect of 
communication. Communication with external/internal stakeholders 
and policy-makers about emerging and future risks is a crucial step to 
enable them to make informed decisions to mitigate the risk impact. 
First of all, it is important to identify the stakeholders (customers, 
shareholders, employees, regulators …) and their specific interests in 
relation to each risk. Then, a communication plan that outlines infor
mation about risk likelihood and impact should be prepared. 

The central goal of risk communication is sharing information about 
the management of emerging and future risks with important stake
holders, and composite indicators are important tools to achieve this 
goal. Composite indicators are familiar in applied sociology to assess 
multidimensional issues that cannot be directly measured, like human 
development, technological achievement and sustainability. Examples 
are the Human Development Index [43], the Environmental Perfor
mance Index [44], the Global Peace Index [45] and the Index of Trust in 
Public Institutions [46]. Composite indicators are commonly employed 
for policy analysis and public communication [47]. Composite in
dicators combine several or many variables (simple indicators) into a 
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single rating or ranking score, therefore helping stakeholders to under
stand more easily for example the rank of the level of a particular risk 
respect to others, or the most important factors contributing to that 
particular risk. Incorporating composite indicators into the risk man
agement framework allow us to monitor its performance over time, as 
well as adjust and update risk treatment options when needed to ensure 
that they continue to be effective in addressing emerging risks. 

In the Delphi-based approach for future scenario planning that we 
propose here, the future scenarios which emerge are important tools of 
communication. In the basic form of storytelling or in more advanced 
forms (e.g. images or videos) future scenarios are very useful in 
communicating future changes, risks and opportunities. 

4. The “tomorrow in the family” project 

The “Tomorrow in the family” project is a four-year research project 
carried out to figure out the possible dynamics that will affect family life 
in the near future [15], with a time horizon of ten years and reference to 
the North-East of Italy, one of the richest and best organized regions in 
Europe (Eurostat 2021). The main idea underlying this project was to 
build some possible scenarios in order to stimulate the reflection on 
which risks the family will have to face in the near future. Consistently 
with the theoretical framework proposed in Section 4, the relevant 
questions the project “Tomorrow in family” tried to answer were.  

a) Which phenomena involving families will be more “visible” in the 
near future? Which risks are connected to these phenomena?  

b) What policy responses will become relevant and needed? 

A Delphi-based scenario development design was applied, since it 
was not possible to study family dynamics only considering the trends of 
the demographic structure of the population or looking at the main 
socio-economic indicators. “Tomorrow in the family” has been super
vised as principal investigator by M. Bolzan, who also secured some 
public funding, and has seen during different stages of development, the 
active participation of the other authors of the present paper. 

4.1. Family: a changing organization 

Family is the social organization that has changed mostly in the last 
years, with changes that concerned different aspects, as family forma
tion, household structure and work-life balance. Analyzing in statistical 
terms the main past changes inherent the family sphere is a useful step 
before looking ahead. In the last 20 years, the average household size of 
Italian families fell from 2.7 persons in the two-year period 1998–1999 
to 2.3 twenty years later [48]. Multiple sociodemographic trends are 
related to this phenomenon: declining fertility may be the most impor
tant, by reducing directly the number of members per family [49]. Aging 
provides another explanation for why household sizes have continued to 
decline rapidly even in developed countries where fertility rates have 
been stable for decades [50]: older people are living longer and main
taining small households longer after their children move out of 
households. In 2020, approximately one third of the households are 
made up of single people, 10 % points more than 20 years before. With 
marriage rates down and divorce rates up, there are an increasing 
number of children growing up in sole-parent or reconstituted families. 
The total number of marriages passed from 280,330 in 2009 to 184,088 
in 2019 [51,52], whereas approximately in the same years the number 
of cohabiting unions increased from 340,000 to 1.370,000 [52]. The 
average divorce rate passed from 0.92 to 1.48 divorces per 1000 people 
in approximately 10 years, from 2008 to 2018. As a consequence, 
approximately in the same period reconstituted households increase by 
3 % points, from 6.1 to 9.2. Sole-parent families are of particular concern 
due to the high incidence of poverty among such households [53]. 

But the changes did not concern only the way families are formed or 
dissolved, but also some aspects that condition the daily life of the 

family. Increasing female participation in higher education has 
contributed to changing female aspirations regarding labor market 
participation. The female employment rate, in Italy, has grown by about 
10 % points in 20 years, going from 41.2 % in 1999 to 50.1 % in 2019. 
Thus, the growth in the proportion of women in the labor force has led to 
growing numbers of mothers re-entering the labor force or remaining in 
employment, implying changes in the household labor allocation as well 
as in child care. Maternal employment can improve children’s intellec
tual performance by increasing household income [54], but it may also 
negatively affect it [55,56], if not supported in the right way both by the 
family and by social policies. In any case, female employment needs 
supportive policies. It has been shown that employment rates react to 
changes in tax rates, in leave policies, but the rising provision of child
care formal services to working parents with children not yet three years 
old is a main policy driver of female labor force participation. 

In this context, grandparents have become increasingly important 
within family relationships. The greater presence of mothers in the labor 
market and the lack of public services for children have contributed to 
make their role fundamental for what it concerns the care of the 
grandchildren. In 2016, the 86 % of children (up to 13 years) are looked 
after by their grandparents [57]. 

As regards older children, their prolonged permanence in the family 
of origin is particularly significant in Italy. In 2019, the share of young 
adults co-residing with at least one parent in Italy is 69.4 % more than 
20 % points higher than the EU-28 average value (48.6 %). 

The way family and household structures are likely to evolve in the 
future will have important consequences for forward planning in a wide 
range of policy areas, including childcare, education, housing, elderly 
care, and even urban planning. In the following section, the project 
“Tomorrow in the family” will be described in detail in each of its 
phases. 

4.2. A step by step description of the project 

4.2.1. Framing & scanning: scope and context & risk identification 
After a literature review, the project started with some expert focus 

groups conducted with the aim of identifying the main areas of interest 
for the evolution of dynamics involving the family sphere. In particular, 
seven sections have been identified: Parents; Spouses; Extended Family; 
Children; Housing; Family Models; Policy and Services; Communication; 
and Solidarity. After these focus groups, several brainstormings have 
been realized in order to identify the key drivers (called items) for each 
section. Each item consists of a brief statement aimed at describing a 
specific phenomenon, relating to one of the seven themes under 
consideration, whose future visibility may decrease, increase or remain 
the same. The set of all items (41 in total) includes the key elements that 
experts have identified as fundamental in the future development of the 
family system (declined in its seven sections) and which can lead to the 
identification of both risks and opportunities. Therefore, each item 
represents a variable for which we want to study the ways in which it 
can unfold in the future. An example of an item is “‘Virtual’ communi
cation (mobile, social networks, etc.) among young people will be 
frequent”. 

4.2.2. Forecasting: risk analysis 
The next step was to apply a Delphi Survey with a panel of 32 ex

perts. In order to investigate the future development of each item, the 
experts were asked to provide two assessments using an ordinal scale of 
0–100, the first concerning Evolution, that is the spread of the phe
nomenon indicated in the item, the second regarding Relevance (or 
importance). Both evaluations were provided considering the situation 
hypothesized in 10 years compared to the current time. Scores lower 
than, close to, or above 50 indicate a reduction, substantial immuta
bility, and an expansion respectively. The two dimensions, if considered 
jointly, are intended to represent the future visibility of the phenomenon 
itself. 
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To compute a summary of experts’ scores on the items the most 
common approach would have been the arithmetic mean, which can be 
seen as an extremely simple composite indicator, using the sum as 
combining function and the equal weighting rule. The main advantage 
of this approach is the simplicity, making it readily comprehensible by 
most if not all stakeholders, including those with low numeracy skills. 
However, this approach presents several disadvantages too.  

• using equal weights means assuming all experts as having the same 
level of expertise, but this assumption is generally not met in practice 
since expertise is generally unevenly distributed among experts;  

• the arithmetic mean combines expert’s scores even if they have 
different locations and variability, and therefore they cannot be 
directly combined. Experts’ opinions should be made comparable by 
normalization before combination;  

• the arithmetic mean corresponds to a very particular combining 
function, the additive one, but other functions are available, such as 
the multiplicative one, with their advantages and disadvantages. 

The previous points are addressed by Di Zio et al. [13] by proposing a 
robust method to combine experts’ opinions. The design of a composite 
indicator is a central issue because unsound composite indicators are 
easily liable to criticism and misuse [58]. Uncertainty analysis is central 
in the development of composite indicators as emphasized by OECD 
[47], and this analysis in fully incorporated into Di Zio et al. [13] 
method. The method is very flexible and can be easily modified to 
handle other common scales, such as ordered categorical ones. More
over, it can be used to develop robust composite indicators, useful in 
most steps of risk management, other than for combining Delphi experts’ 
opinions. By applying the uncertainty analysis, several formulas for 
normalizing, weighing and combining experts’ scores are considered 
simultaneously through a Monte Carlo procedure, so that the final result 
does not depend on just one particular formula, with its pros and cons. 
Conversely, the uncertainty analysis gives a distribution rather than a 
single value for each item, for example it gives a distribution of ranks 
(based on the simultaneous consideration of many different formulas) 
rather than a single value for the rank for each item. A single value is 
dependent on the particular formula that have been used to combine 
experts’ scores, and a different formula tends to give a different value. 
The rank distribution can be summarized by computing the median that 
is almost independent of the formulas used, being based on the simul
taneous consideration of many different formulas. Moreover, a distri
bution is much more informative: we can compute the variability of the 
ranks, for example considering its 5th–95th percentile interval. Of 
course, results variability is impossible to be assessed having just one 
single rank value for each item, making it not possible to understand 
whether a result is stable (narrow uncertainty interval) or unstable 
(wide uncertainty interval). Another important information given by 
uncertainty intervals is related to the presence of partially or completely 
overlapping intervals. If two or more items have non-overlapping in
tervals, it means that their ranks are really different, whereas if they 
have partially or completely overlapping rank intervals, it means that 
their ranks are not very different. Therefore, rank intervals give a much 
more complete picture of the results and can be also used as input for 
further analyses. 

This procedure has made it possible to identify some items that have 
a consensus of the experts on high values of evolution and relevance and 
that deserve, also with respect to their content, to be the subject of 
analysis for a reflection regarding possible family support solutions. The 
three items selected are.  

a) For the mother, the organization of family life will be conditioned by 
professional commitments,  

b) The networks of solidarity between generations (elderly, adults, 
young people) will be intense,  

c) Young people will stay with their parents once they find a job”. 

These items provided also stability, convergence speed and 
consensus level parameters which show satisfactory performance. 
Starting from these three key factors, a scenario was hypothesized 
putting beside a substantial increase of the conditioning in the family 
organization for the mother by the professional commitments, a similar 
presence to the current solidarity networks between generations and a 
permanence of young people in the family more conspicuous of today. 
The scenario that emerged from expert evaluations is also confirmed by 
the data, as we have highlighted in Section 4.1. 

In addition to this scenario, also three other scenarios have been 
identified, which contain a variable number of the 41 items which, in 
their different evolution and future relevance, provide the magnitude 
and likelihood of future events or consequences. 

4.2.3. Visioning: risk evaluation 
The scenarios obtained from the Delphi Survey by means of the 

robust ranking procedure were resubmitted for evaluation by a further 
panel of experts. In particular, the scenarios were evaluated according to 
two criteria: plausibility and consistency. Scenario plausibility is 
correlated with scenario probability, however, without being identical. 
In futures studies, the key concept is that in the future the number of 
scenarios is enormous, therefore the probability of each of them is close 
to zero. Plausibility, on the other hand, does not take into account the 
number of scenarios but only considers that a future scenario is 
composed of elements that are to a sufficient degree grounded in what 
we consider ‘real’ [59]. In other words, sufficient plausibility is the 
quality of a scenario to hold enough evidence to happen, to become real, 
given the present state of a system; it is what de Jouvenel [21] calls 
Futuribles. 

While all consistent scenarios are not plausible, in order to be 
plausible a scenario must be consistent. A consistent scenario is one in 
which all scenario elements ‘fit together’ [60], and the occurrence of any 
scenario element (for us item) does not make impossible the occurrence 
of any other element (item). 

Following these definitions, the experts were called to assign a score 
of plausibility and consistency from 1 to 10. The four scenarios resulted 
all plausible and consistent, albeit with different degrees, and this can be 
very useful in terms of measuring the risks that each scenario 
encompasses. 

4.2.4. Planning and Acting: risk treatment 
Once the plausibility and consistency of the future scenarios were 

assessed, a panel of experts identified eight intervention proposals (see 
Table 1) to support the family members, particularly women, in the 
context of one of the four scenarios (a scenario that concerns, in 
particular, the future of the mother and her role within the family). The 
main objective was therefore to identify the best policies capable of 
mitigating the risks associated with the scenarios. The analytic hierarchy 
process (AHP) was considered particularly suitable for achieving this 
goal since it relates with multiple-criteria decision problems [41,42]. 
The AHP started by formalising the problem in a hierarchy such that the 
main objective is at the top, two different criteria identified by the ex
perts (efficacy and feasibility) are in the intermediate levels, and the 
eight alternatives are at the bottom. Each element in a level of the hi
erarchy is used to compare the elements in the level immediately below. 

The AHP was applied involving n = 74 experts. The priority of each 
criterion was captured by asking the experts the importance of each 
criterion with respect to the other using a scale ranging from 1 to 9, 
where 1 meant that “both criteria are equally important” and 9 meant 
that “the i-th criterion is extremely more important to the other one”. 
Then, the eight alternatives/actions were compared according to each 
criteria using the same scale described above. 

By denoting with li (i = 1,2,…,8) the ith alternative and with kr the rth 

criterion (r = 1, 2), the 8 × 8 matrix – denoted here by Ar – which 
compares all the alternatives according to the criterion kr can be rep

S. Di Zio et al.                                                                                                                                                                                                                                   



Socio-Economic Planning Sciences 92 (2024) 101832

8

resented as follows: 
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With 8 alternatives and 2 criteria, 2 pairwise matrices of size 8× 8 and 
one pairwise matrix 2 × 2 were collected. 

Given the matrix Ar, the goal is (for each r) to assign a set of nu
merical weights w1,w2,…,w8 to the alternatives l1,l2,…,l8, which mirror 
the judgements of the experts, the so-called local weights. The same 
applies to the matrix containing the comparisons between the two 
criteria. Among the various techniques used for the estimation of the 
local weights, the eigenvalue/eigenvector method is the standard one, 
originally proposed by Saaty [41]. According to this method, the 
weights correspond to the normalised eigenvector associated with the 
maximum eigenvalue (here denoted by λmax) of the matrix. Once the 
weights of various levels of the hierarchy are obtained, the AHP pro
cedure provides for the calculation of the vector of global weights, 
which serves as ratings of the alternatives in achieving the most general 
decision problem. 

The local weights for the criteria result very asymmetrical: wFeasibility 
= 0.34, wEfficacy = 0.66. This means that for the experts involved in this 
AHP procedure efficacy is a predominant criterion with respect to 
feasibility. The priority weights of each alternative according to feasi
bility (wf ,i) and efficacy (we,i) are shown in Table 1. Overall the experts 
provided 4218 evaluations (0.88 % missing data, replaced with geo
metric mean according to general practice). The global weights wi are 
obtained according to formula (1): 

wi =wFeasibilitywf ,i + wEfficacywe,i (1) 

The first support intervention with a weight of 0.202, quite distinct 
from the others, is “Improve corporate welfare to support workers with 
dependent children and elderly family members”. This action is the first 
in terms of efficacy and the second according to feasibility. In contrast, 
in the final position with a weight of 0.075, we have “Facilitate a greater 
autonomy of the young children”. Actually, the research is focused on a 
cross-impact analysis, to evaluate the impact that the support inter
vention considered most important by experts would have, if they were 

implemented, on the future evolution of the scenario. 
Human judgements are never perfectly consistent and, consequently, 

the consistency of the matrix in any AHP application must be verified. 
The analysis goes through the computation, for each matrix of the hi
erarchy, of the following consistency index: 

CI =(λmax − n) / (n − 1)

In the theoretical case of a perfect consistency, we would have λmax = n 
and thus CI = 0. But, in real applications, the closer λmax is to n, the more 
consistent the matrix is. The average of the consistency indices 
computed on a huge number of random square matrices (reciprocal and 
positive), is called random index (RI). The ratio between CI and RI is 
called Consistency Ratio (CR), which is used to check for consistency 
[61,62]: 

CR=CI/RI 

A rule of thumb introduced by Saaty [41] is the following: if CR ≤

0.1 then the judgements of a matrix can be considered consistent. If 
CR > 0.1, then the matrix is considered inconsistent, and the judge
ments should be revised by the expert until CR ≤ 0.1. 

For our first matrix (feasibility) we get a Consistency Ratio CRf =

0.0092 and for the second matrix (efficacy) CRe = 0.0095. Therefore, 
we can say that the two matrices are excellently consistent, and we did 
not have to consult the experts further. Note that the matrix comparing 
the criteria is 2× 2, containing only one pairwise comparison. There
fore, the matrix is, by definition, consistent. 

All information related to the AHP procedure are represented in 
Table 1. 

This application shows that our approach is a practical and useful 
tool to decision-makers in terms of quantification of the efficacy and 
feasibility of actions for risk mitigation and also in terms of impacts that 
any action taken in the present could have on the future. 

5. Conclusions 

The definition and knowledge of new risks arise from new hypoth
eses, scenarios, interpretations and perspectives of the expected and/or 
undesired futures. New problems require studying new solutions and 
new approaches. Risk studies and futures studies are - in this work - 
described separately to evaluate their aims and potential, to grasp both 
the parallelism of the objectives and, even more, to verify the possibility 
of developing synergies useful for the construction of adequate learning 
for knowledge needs emerging in our complex society. 

A complex society expresses problems to which science cannot al
ways give classical answers but must take new and innovative paths. The 
very definition of risk, as we have seen, is not unique and risk man
agement in the social sphere inevitably becomes a complex issue. 

The proposal of this paper starts from a specific scenario planning 
approach, called Delphi-based Scenario development [13,14] that refers 
to a recognized strategic foresight approach [31], which contains a se
ries of steps that can be related with to the classical steps of the risk 
management. In each step of the Delphi-based scenario planning, a 
specific technique is proposed that can be used to outline the aim of a 
precise phase of risk management; thus, the scenario planning covers all 
phases of risk management, from the definition of the context to the 
treatment of the risk and communication of the results. The strategic 
foresight methodology presented in this paper surpasses and advances 
well beyond the recommendations outlined in the ISO manual. While 
the ISO manual provides a comprehensive list of tools and methods 
applicable throughout the various stages of the risk management pro
cess, it lacks specific guidance on actions to be taken in each phase and, 
more importantly, on how to interconnect the diverse methods across 
the different stages. Consequently, the decision-making process for 
selecting methods in each phase and the formulation of a comprehensive 
procedure encompassing specific operational steps are entirely left to 

Table 1 
Local weights (for feasibility and efficacy) and global weights associated to each 
intervention.  

Action wf,i we,i wi 

Facilitate a greater autonomy of the young children 0.0914 0.0669 0.075 
Strengthen the support and assistance networks 

within the family (e.g. grandparents, relatives, etc.) 
0.1129 0.0870 0.096 

Strengthen the support and assistance networks 
outside the family (e.g. among peers, families, etc.) 

0.1145 0.1079 0.110 

Provide direct financial subsidies to families with 
children, the elderly, etc. … 

0.1758 0.0830 0.115 

Increase the accessibility and availability of family 
counselling services in situations of family 
difficulties of different types (not only psycho- 
emotional, but social, economic, etc.) 

0.1138 0.1333 0.117 

Improve public welfare (e.g., availability of services 
to the person, the elderly, children) 

0.1422 0.1340 0.137 

Promote a cultural change in family members (father, 
mother, children) through training actions (to 
promote awareness of shared responsibilities) 

0.0860 0.1663 0.139 

Improve corporate welfare to support workers with 
dependent children and elderly 

0.1634 0.2215 0.202 

n = 74. 
wFeasibility = 0.34, wEfficacy = 0.66. 
CRf = 0.0092, CRe = 0.0095.  
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the discretion of the practitioners. Our proposal is introduced precisely 
to address these shortcomings: it indicates the most appropriate 
methods for each phase and how to use outputs from one phase as inputs 
for the subsequent phase, therefore offering to the practitioner a fully 
integrated approach to risk management. 

The connection between two different areas (futures studies and risk 
management) apparently different, and that to date have only seen a 
point of contact in the use of the scenarios as one of the many tools to be 
used in the phases of risk identification or risk analysis, find in this paper 
a completely new and different connection, which can open up new 
avenues of research. The scenario, here, is no longer a technique at the 
service of risk management, but the very process of future scenario 
development runs parallel to the risk management process, in a step-by- 
step journey in which one approach draws from the other. 

At the conclusion of the work, some indications or proposals emerge 
which seek to go beyond the classic dichotomous approach “quantitative 
or qualitative”, trying instead to follow a proactive approach based on 
the so-called mixed methods. 

Effective management of emerging and future risks is critical for the 
success of organizations in today’s rapidly changing social, political and 
economic environment. Organizations adopting the quali-quantitative 
risk management approach discussed in this paper will be better posed 
to ensure their long-term resilience and success. It is important for or
ganizations of all types, sectors and dimensions to recognize that man
aging emerging and future risks should be a continuous process that 
needs flexible tools for monitoring and adaptation, and which can 
adequately and efficiently involve - in the various stages - the 
stakeholders. 

About the future evolution of a system, we believe that in the risk 
management of a social context, quantitative forecasting techniques, 
typical of statistics, are of little use, if they are not flanked by qualitative 
techniques. Therefore, the future scenarios approach - and more 
generally the mixed-method approach - that we propose in this paper 
can offer a useful alternative in the direction of decision support for 
policy-makers. 

The research conducted on the “Tomorrow in the family” project 
represents a specific application in the process of evaluating actions in 
support of a specific scenario, in order to support public decisions to 
mitigate and/or prevent the effects of the risks that have emerged from 
that scenario. 

The work has also made it possible to highlight open problems, ob
jects and provocations to proceed in this area of research.  

a. In deciding between qualitative or quantitative techniques, it is 
necessary to consider the availability of high-quality data. When data 
is not available or not sufficient, quantitative techniques are not 
enough and must be used in combination with qualitative ones.  

b. It is necessary to promote greater awareness of mixed methods which 
is not always easy among researchers with a strong unilateral 
identity.  

c. We believe it is important to enhance and verify the applicability and 
effectiveness of these approaches in operational contexts and not just 
substantive research (e.g., in politics or business).  

d. Is worth exploiting other aspects of both methodology and data base 
for the application of this approach, such as the Bayes’ theorem. 

However, it should be emphasized that this quali-quantitative 
approach has also limitations, like the need for proper and updated 
data and expertise to forecast the key drivers, develop plausible and 
consistent future scenarios, build sound composite indicators, and select 
appropriate policy actions. 

In conclusion, organizations that effectively integrate scenario 
methods and, more generally, futures studies into their emerging and 
future risk management process will be better posed to identify and 
mitigate risks, maintain and improve their performance, and protect and 
improve their reputation. As the environment continues to change, the 

use of scenario methods and strategic foresight will become increasingly 
important for organizations [29] looking to remain well-performing, 
being large or small, for-profit or not-for-profit ones. 
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