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Abstract. The high global vulnerability revealed by the current pandemic confirms 
the existence of a very threatening and disruptive environment. The development of 

new strategies is needed in response to the new shocking global disruptive crisis, 

analysing the use of new methodologies and digital tools for their early detection 
and prospective planning. This will allow the development of more proactive, 

effective, and efficient response plans, with minimal risks. The work considers the 

convenience of standardized use and optimisation of social welfare functions that 
integrate social, economic, and ecological variables and indicators, around the 

achievement of 17 Sustainable Development Goals of the UN 2030 Agenda, and 

169 objectives associated with them. 
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1 Introduction 

The current global pandemic has revealed a high international vulnerability to this 

type of threat and the inability of many nations to respond effectively to environmental 

uncertainty [1]. It seems clear that this pandemic will involve a profound change in 

lifestyles and a crisis in traditional economic systems, with a structural change that will 

lead us to a new global situation. This progressive increase in risk situations associated 

with infectious diseases could be the result of a rapid global change that is altering the 

relationship between humans and our environment [2]. In our opinion, the response from 

governments in many countries and from civil society has been delayed, improvised, 

ineffective and insufficient. But these threatening triggers are also present in other 

equally devastating phenomena: climate action failure, extreme weather, water crisis, 

natural disasters, human-made environmental disasters, cyberattacks, global governance 

failure, biodiversity loss, involuntary migration, social instability, etc. [3]. 
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In addition to reducing the vulnerability of the population through preventive actions 

and the management of sector-specific policies against each threat, it is necessary to 

develop multidisciplinary and multisectoral action systems for early detection and 

strategic anticipation, response planning in terms of resilient perspectives [4], both social, 

economic and environmental, as well as strategic crisis and post-crisis management, 

ensuring coordination between all the agencies involved, the necessary public-private 

collaboration and the necessary international cooperation [5].  

Generalizing to other shocking global crises that may arise, it seems advisable to 

undertake in depth a restructuring of the methodology to manage them. To avoid 

surprises and improvisations, as well as deviant and insufficient responses, it is necessary 

to develop digital systems for strategic anticipation and prospective planning, in a real 

time strategy, facilitating early detection and the most effective and efficient response 

with minimal risk [6]. The objective of this work is to study the application of these new 

strategies based on the optimisation of the social welfare functions that are determined, 

and that integrate the most significant variables of the social, economic and ecological 

dimensions of the sustainable development goals of the UN 2030 Agenda. 

The research has been developed under an exploratory and explanatory research 

methodology, to understand the problem posed, and the work has been structured in three 

sections. First, there is a Literature Review section on new strategic methodologies 

applicable in a disruptive environment. Second, the Methods section discusses the use of 

social welfare functions to support the impactful global crisis management strategy, 

building on the outline of the Sustainable Development Goals. Finally, the Results and 

Discussion section studies an optimisation model of social welfare functions to support 

global crisis management impacting, and proposes a model of a general action scheme 

that is considered to improve the models that are being used, contextualizing the 

importance of the new approach. 

2 Literature Review 

In recent years there have been very intense and rapid changes in a highly disruptive 

global environment, whose generating aspects act with total uncertainty and without 

adjusting to a previous historical pattern [7]. It is a new and important characteristic of 

today's world that very significantly conditions the definition of strategic plans. The 

possible shocking triggers already mentioned, capable of acting globally, are very much 

alive today. In this way, the environment in which the public sector, the private business 

sector and civil society operate is very different from usual, and presents new threats, 

risks and opportunities, against which it is necessary to react in advance [8]. 

Strategic anticipation is the ability to explore and monitor the future, allowing 

decision makers to protect their interests, seek and take advantage of opportunities, and 

ensure the achievement of their goals and objectives [9]. Deeply related to strategic 

anticipation is the concept of prospective, which is the systematic, multidisciplinary and 

participatory process to gather knowledge about the future and build medium and long-

term visions, with the aim of informing the decisions that will be made in the present 

[10]. Among the purposes of prospective planning, it should be highlighted that of 

generating alternative visions of desired futures, that of providing impulses for action, 

that of promoting relevant information under a far-reaching approach, that of creating 

explicit alternative circumstances of possible futures, and to establish values and decision 

rules to achieve the best possible future [11]. 
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On the other hand, strategic intelligence has evolved towards a polysemic concept 

[12] that is obtained from the analysis and integration of very varied information, which 

offers key conclusions about a problem, within its framework of relation with other 

existing problems. It consists of the use of methodologies and techniques that allow 

reducing the uncertainty that affects strategic decision making. The organizational utility 

of strategic intelligence derives from its ability to transform and assign information to 

those responsible for strategic decisions [9], facilitating the early detection of 

opportunities, threats and risks in the disruptive environment [13] and improving 

performance and success [14]. Many authors have criticized the strategic planning 

technique because they consider that it should be alternatively continuous instead of at 

certain intervals [15], and thus evolve towards a prospective planning that facilitates a 

more comprehensive perspective of the organization [16]. Achieving the ability to 

penetrate the future requires a change in the strategic attitude, abandoning the reactive 

attitude and developing a proactive, anticipatory, and preventive attitude. 

To apply all these new strategies, it is necessary to have methodologies that allow 

knowing the economic and social impact of each project or initiative. The Cost-Benefit 

Analysis (CBA) [17] [18] estimates and adds the equivalent monetary value of the 

benefits and costs for the community of public, private, and public-private projects. To 

reach a conclusion about its suitability, all aspects of the project, positive and negative, 

must be expressed in terms of a common unit, which means that all financial and social 

benefits and costs must be measured in terms of their equivalent value, a through the 

estimation of "income and opportunity costs". The equivalent monetary value is based 

on information derived from consumer and producer market choices, analysing historical 

data and future estimates of the demand and supply of goods and services affected by the 

project, updated through a discount rate to be integrated. 

Finally, according to the Bergson-Samuelson approach, a social welfare function 

[19] [20] is a qualitative mathematical construction that considers the welfare of a given 

set of individual preferences, assigning values of social utility to possible reasonable 

alternative states of feasible associations of its economic system and associating a social 

preference to each possible configuration of individual preferences. It represents the 

possible patterns of collective choice and the alternative social states of allocation, trying 

to achieve the optimal allocation of resources based on the preferences of the individuals 

of that society with respect to collective decisions. 

3 Methods 

Collective decision models, currently linked to interactive models of democracy [21], try 

to obtain criteria for the aggregation of individual preferences in social preferences. 

Analytically, the function of utility levels is obtained from the problem of maximising 

the social welfare function , which is qualitative, defined by the integration and 

interaction of individual utilities Ui, i from 1 to the n members of society: 

 subject to restrictions 

minimum individual utility, feasibility of allocations, and availability of resources. 

In 2015 the UN established the Sustainable Development Goals (SDGs) within 2030 

Agenda. Since then, sustainability has become an important aspect of management [22], 

which requires that the public and private sectors implicitly carry out the critical 

evaluation of their activities in economic, social and environmental terms [23], including 

responsibility and the ethics of social behaviour as well as the new requirements of 
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citizens in the welfare economy. The SDGs, as a plan for global development, demand 

the interconnection of all social sectors as key development actors, and an unprecedented 

level of cooperation and collaboration between civil society, business, government, 

NGOs, foundations, and others for their achievement. Partnership and collaboration 

between the social sectors have become an essential paradigm of sustainable 

development [24], perhaps in response to the limitations of traditional methods of 

development led by States. 

On the other hand, scenario planning is a tool that involves generating a series of 

scenarios described in depth, each of which talks about a possible different future for 

society, and considers how each different future could influence decision-making of 

global crisis management [25]. The focus of the strategy is on decision making and 

assumes that the future that will follow will be the result of decisions made in the present. 

It is therefore a sequential linear approach, but it assumes that in complex situations the 

future is unpredictable, changes rapidly, and that decision-making is strengthened by 

taking a more open and flexible approach to the future. 

Integration into a strategic intelligence management joint model that uses maximised 

social utility functions and sustainable development goals, variables, and indicators, is 

considered an excellent basis for assuming prospective planning of response scenarios to 

potential shocking global crisis. 

4 Results and Discussions  

Before proposing such a model, it is necessary to assume a systemic conception of 

sustainability and sustainable development [26], and the deployment of the 17 SDGs and 

169 objectives associated with them in measurable and integral composite indicators [27]. 

Then, the strategic intelligence management model would be based on the maximisation 

of the utility index functions that would use the quantitative (and not qualitative) 

variables of the deployment of the SDGs: 

 

where  is a qualitative social welfare function,  is its quantitative function, 

 

 is a function of the composite indications of the deployment of each objective. 
 

This optimisation is subject to the following restrictions: 
 

 

 

The joint strategic intelligence management model must permanently track the 

indicators that comprehensively explain the behaviour of possible triggers that generate 

vulnerability. As you can see in Fig. 1, the potential impact of the state and the evolution 

of the different crisis triggers and the potential impact on the established strategic 

objectives (SDG) must be analysed and determined ex ante, evaluating direct preferences 

and behaviour people (CBA). In all cases in which there is a possible shocking crisis, 

nuanced by the estimated level of probability of occurrence, the exhaustive generation 

of all possible prospective scenarios would proceed, with the help of big data, business 
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analysis, artificial intelligence and simulation systems. Each scenario will involve the 

determination of a specific strategic response plan that will identify the public-private 

capacities that are necessary to guarantee an effective response, depending on the 

maximised function of social utility index, and generating the maximum difference 

between benefits and social costs, with minimal risk of error. So, action strategies and 

capacity building for strategic anticipation will depend on the dynamic balance between 

the comprehensive social benefits of the consequences of each possible shocking global 

crisis, and the comprehensive social cost of generating these capabilities. At the same 

time, direct action plans and the deployment of such capabilities must be developed, 

making it possible to turn the most desirable scenarios into those most likely to become 

reality. It is considered that the proposed model improves the models that are currently 

being used which do not guarantee the maximisation of social utility, considering as a 

line for future research its application to a real case, as well as its adjustment and 

validation. 

 
Fig. 1. Scenario planning: Generating alternative response plans [5] 

5 Conclusions 

The management of shocking global crises produced as a consequence of the current 

highly disruptive environment, requires new strategies of strategic anticipation, 

prospective planning and strategic intelligence that guide the application of digital 

technologies and can develop proactive, effective and efficient response plans, facing the 

currently used traditional management models which do not allow obtaining an adequate 

performance from digital technologies. International cooperation and public-private 

collaboration are essential and require a global standardization of actions, for which 

management models based on maximising social welfare functions on the SDGs and the 

use of CBA are useful. 
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