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ADAPTIVE ORGANIZATIONS IN THE DIGITAL AGE: 

COMPLEXITY, CREATIVITY AND INNOVATION 

Renata Petrevska Nechkoska1, Olivera Kostoska2 

Abstract: 

Adaptive organizations are the contemporary kind of socio-technical systems derived from the need to 

respond effectively to changes in the dynamic and unpredictable landscape of the digital economy. 

These organizations are both internetworked and knowledge-driven, and thus responsive to 

challenges and opportunitiesof the digital age. The networking capability (e.g. ICT-enabled 

virtuality,organizational teaming, and knowledge hyperlinking) provides for the adaptive 

organizations to cope with one of the biggest challenges they face today – complexity. For a small 

number of businesses, embracing complexity yields a competitive edge in terms of creativity, 

innovation, information management, and human resources. If we consider our countries, unions, 

departments, projects as complex adaptive systems, then we need to take into account their 

specificities to address and guide them properly. This paper looks through the lens of system design, 

complex adaptive systems, and the tactical management adaptability and effectiveness to provide an 

analysis of the European (1) strengths in strategy and operations (2) problems in ‘silos’, matrix-

organizations, insufficient information and communication flows, current project management and 

slow risk management (3) example of the freedom of movement for workers (4) ‘business model’, and 

(5) growth paradigm that need to be fundamentally redefined through the value co-creation and co-

evolution. The solutions we provide here are both conceptual (e.g. greater effectiveness delivered 

through the existing governance structures by drawing attention to the missing link between tactics 

and empowered project management), and tangible (e.g. methods providing adaptability in dynamic 

and unpredictable environment that is preserved by continuous Sense-Interpret-Decide-Act (SIDA) 

Loop and Role-and-Accountability system design, with proper information sensors, emitters and risk 

management for strategy and tactics).  

Key words: adaptive organizations, digital age, complexity, Denica method, sense-and-respond 

framework 
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1. Introduction

Planet, state, union, department – they all represent complex adaptive systems. The latter (planet 

excluded) stand for the lower level sub-systems which, as autonomous agents, are networked together 

and interact towards achieving their own and collective purposes (Gell-Mann, 1992; Garcia, 1999; 

Holland, 2010; Lichtenstein et al., 2006; Chan, 2001; Gintis, 2006; Eidelson, 1997; McGrath, Arrow 

and Berdahl, 2000; Higgs, 1999). By definition, a complex adaptive system (CAS) is a dynamic 

network of agents acting in parallel and always reacting to the actions of other agents, which in turn 

affects both the behavior and the network as a whole (Holland, 1975). Until we acknowledge that our 

societies, planet and many of its sub-systems are complex adaptive systems needed to be addressed 

properly, we will never punctuate the equilibrium (Gersick, 2009) that requires change to move to the 

next level. Complex adaptive systems are open, dynamic, self-organizing and non-deterministic 

systems having highly interactive elements and non-linear interactions, with small changes producing 

large effects. What’s more, every single element of the system is affected by and also affects the other 

systems (Holland, 2010) which cause an emergent effect (Edson, 2010). The question that naturally 

arises is whether we take into account these scientific and practical findings when doing something 

that might affect them? How do we manage a particular complex adaptive system to accomplish a 

certain goal? What is clear is that we have to: 1) address it with both simple rules and human rules on 

how to detect and interpret information, as well as how to respond appropriately 2) create moderately 

dense connections (Waldrop, 2013).  

It appears that we (as global citizens, as national governments, as Europe, as EU, and as a World) are 

rather good in making strategies and, to a certain extent, we are doing a good job in realizing those 

strategies. If they were all to be implemented in perfect conditions and non-dynamic, non-interrelated 

world, we would have been almost perfect. There are numerous examples of proper strategy setting, 

e.g. Millennium Development Goals (United Nations, 2000), post-2015 ambitious Sustainable 

Development Goals (United Nations, 2015a), Paris climate agreement (United Nations, 2015b), EU 

global strategy (European Union – Institute for Security Studies, 2015), Strategy for smart, 

sustainable and inclusive growth (European Commission, 2010), etc. Their strategic altitude (Strategy 

Management Group, 2016) follow-up occurs in the form of reports, findings or recommendations 

(United Nations, 2015c; European Commission, 2015a; European Commission, 2015b). There are 

also numerous EU institutions and bodies (European Commission, 2016a), as well as many acts, 

regulations, directives, and processes (European Commission, 2016b) in place. A number of 

guidelines and governing principles exist in the form of founding principles (European Union, 2019) 

or freedoms (European Policy Centre, 2019) prescribed in various strategic documents and actions. 

All of the above-mentioned entails the need to differentiate between strategy and operations. Adding 

onto the side of operations, there is extensive portion of accomplishments resulting in high quality and 

incredible intellectual real-life practical efforts and creations. However, these strategic guidelines, 

principles, goals and KPIs need to be implemented, monitored and sustained towards effectiveness, 

whilst at the same time the operations are doing their part of the work – quality and efficiency. The 

goal of this paper is actually to examine how we could steer a complex adaptive system towards a 

purpose, or a goal?! We will therefore throw light on tactical management (especially to adaptability, 

continuous context-scanning, responsiveness and dynamics) and, by looking at the freedom of 

movement for workers, provide a genuine, real-world example on the need for a system design, roles 

and accountabilities, ‘silos’ collaboration and process-flow design.  

The rest of the paper is organized as follows. The second section refers to tactics and projects in terms 

of: helicopter authority and adaptability; information sensors; and risk management. The third section 

speaks of the system design and addressing. The fourth section provides an analysis of the freedom of 

movement for workers. The last section concludes and makes recommendations.   
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2. Tactics and Projects: helicopter authority, adaptability, information sensors and risk

management 

Tactical management (in the form of continuous institutional and organizational tactics) and the 

redefined project management (as one of tactic’s most representative handlers) are of special 

importance. The tactical management we are referring to here is not what we call a ‘mid-term 

planning’ or regular follow-up that is exclusively too late for any corrective or timely action. On the 

contrary, the tactical management we are shedding light to refers to adaptability, continuous context-

scanning, responsiveness and dynamics. Tactical management is a managerial function concerned 

with ‘how to achieve what is expected by utilizing what is given and following certain governing 

principles in the current context of the organization and environment’ (PetrevskaNechkoska, Poels 

and Manceski, 2015) (Petrevska Nechkoska, 2019). These are the residual choices open to a firm by 

virtue of the business model that it employs (Casadesus-Masanell and Ricart, 2010). Adaptability and 

context-capture are two essential components of this definition. Utilizing the givens and aiming for 

achieving expectations are another set. Employment of appropriate business model is an issue. And 

last but not least – ‘how to achieve’ the goals is the most important one. Regular planning and 

periodical evaluations are too late, simply concluding the discrepancies between planned (and actual) 

developments and KPIs. What every significant goal needs is a dynamic adaptability framework for a 

socio-technical system that is responsive to leader’s guidance and actions. Tactics of this type 

introduces the concepts of customer-back system design, level of ‘roles’ and ‘accountabilities’, Sense-

Interpret-Decide-Act (SIDA) Loop as adaptability engine connected with Plan-Do-Check-Act 

(PDCA) Loop as improvement engine (Haeckel, 1999; Crim, 2014; Nalchigar and Yu, 2013; Kapoor 

et al., 2005; Haeckel, 2004; Forno, 2012), each completed with information sensing, emitting and 

revisions, and continuous risk management (Petrevska Nechkoska, Poels, and Manceski, 2016). It’s 

obvious that we need to change the paradigm of thinking and acting so we could solve the problems 

we’ve created with the same thinking. Moreover, we need to motivate ourselves to make sure that our 

efforts and deeds will not fail. Tactics ‘are inexhaustible as Heaven and Earth, unending as the flow of 

rivers and streams; like the sun and the moon, they end but to begin a new; like the four seasons, they 

pass away to return once more’ (Sun Tzu, Chinese philosopher, general and strategist). The 

intertwining of strategy, tactics, operations is still inseparable and necessary – yet, these ‘islands’ are 

drifting away from each other along with the expansion of universe. Project management (that steers 

while maneuvering these three managerial functions) is a managerial activity that should promise 

effectiveness. Instead, project management, especially in terms of non-purely business domains, 

where the profit is not the primary motivation, is ‘stuck’ in the matrix-organizational structures and 

silos, complex procedures, duplicated and redundant administrative steps, with both inappropriate 

authority level and information, as well as risk awareness and responsiveness. Likewise, even when 

chasing profits, most of the projects are over budget, over time, with compromised functionalities, 

over and over again (Flyvbjerg, 2011). 

3. Systems Design and Addressing

After the important realms – complex adaptive systems, tactical and project management (reflected on 

strategy and operations) have been introduced, the next few paragraphs will provide a guideline on 

how we can assist and overcome them. It takes time to digest and reason, and then implement 

adaptable tactical management mindset from the highest level down and across. Primarily, we ought 

to address a CAS with simple rules. If a person makes just one step from the strategic guidelines, 

he/she will face mastered complicatedness and ambiguity of written recommendations, rules, 

guidelines, expectations, documentation, process flows and sequences. However, the things get even 
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worse if we try to address a complex adaptive system with complicated rules and unoptimised 

processes. In order to achieve big-picture overview and synergic effect, the governing bodies need to 

think in terms of system design, referring to socio-technical system that complies with the 

specificities of a complex adaptive system. A system is a collection of elements interacting to produce 

an effect that cannot be produced by any subset of those elements (Banathy, 1996, 2009). A properly 

designed system generates an effect, but also has a reason-for-being, no duplicated or redundant roles, 

sub-optimisation, and control mechanism. Most systems have waste management, information 

sensors, networks of channels, and elements for proper reactions. A car does not have ten engines; a 

body does not have two eyes for aesthetics, but to achieve three-dimensional vision; the planet does 

not have another planet to put the garbage on, but needs to establish/re-establish itself for properly 

containing it; an organism has immediate controls for temperature regulation, etc. We are spiralling 

into sub-optimisation and developing sub-systems looking from the middle-down or even lower level 

down. It is recommended that the tactical management systems should be designed from a higher 

level as possible. Indeed, our strategic thinkers provide appropriate guidelines, goals, 

recommendations, and follow-ups, but looking below the surface, we find that everything is blurry, 

segmented, duplicated, and ambiguous, with slow inter-communication and action channels in the 

network. Europe has the prevalence of ‘silos’ and matrix-organisational structures – the ‘nemesis’ of 

effectiveness, adaptability and empowered project management. However, for many situations, we 

have no proper controls in place. This goes along with the risk management that, in our opinion, 

should not be a separate function, but rather integrated in every single manager’s sense-making. It 

appears that governing bodies of developed countries are having the impression that any 

physical/legal person is decent and honest. Sometimes because of ignorance and un-familiarity, but 

many times as a result of ill-intentions, the world is populated with criminal entities and harmful 

actions, irrespective of whether the motivation is coming from the mind, body or soul. So, a good 

systems design has controls in place, and when it comes to socio-technical or natural systems, it also 

provides a ‘knows earlier’ (Haeckel, 2004) in order to take corrective or proactive action. Another 

important element to position the risk management reasoning from the very beginning is the necessity 

of continuous scanning throughout the lifecycle and beyond (Petrevska Nechkoska, Poels and 

Manceski, 2016). Information sensors, emitters, risks, roles, and accountabilities do not represent 

components to set-and-forget. On the contrary, they are dynamic and alive. The findings of a tactical 

management adaptability and information systems research with managers have shown that 87% of 

all information sensors and emitters contain qualitative information; 61% of incoming information is 

on-demand unstructured information, and only 39% of the information is provided through event-

driven reports and regular ‘too late’ follow-ups; 48% change the frequency, while 13% change the 

manner of obtaining (Petrevska Nechkoska, Poels and Manceski, 2016). The important information is 

rather dynamic (not rigid and prescribed) and is coming in various forms, frequencies and modes of 

acquisition.  

1. Freedom of movement for workers: a critical appraisal

If freedom of movement for workers is considered a developmental and altruistic principle that 

reflects to pro-growth immigration, labor-market flexibility, effective education, and that also 

contributes to innovation, competitiveness, digitalization and public sector productivity, the question 

that arises is what are the obstacles still in place preventing this principle from being alive to its full? 

An example using more extreme cases will be provided here to make a point of the necessity for a 

system design, roles and accountabilities, ‘silos’ collaboration and process-flow design, as well as 

(tactical) problems in its realization (even though well designed in strategy and nicely fulfilled 
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through operations). To find a job in Europe and increase chances of success, a person needs to 

register a profile in recruiting platforms, e.g. EURES, ESRA, CORDIS, EURAXESS, ORCID, 

LinkedIn, Research Gate (if in research), Xing, Google Scholar, Biblio, e-Prints of all kinds, Elsevier 

etc. Each of these platforms require manual one-by-one record input of each experience, language, 

profile, education, skill, motivation, publication and continuous update. EURES draws categories of 

skills, competences, qualifications and occupations from ESCO (European Commission, 2013) – 

excellent idea, especially for the focus on skills that are the future of HR management (Petrevska 

Nechkoska and Manceski, 2012). Overarching and encompassing, with remarkable thought fulness 

and directions – New Skills Agenda for Europe (European Commission, 2016d) is in place and action 

points are designated. And then it all goes into silos and matrix sub-optimisation, with almost no 

overlap and very little visible collaboration among the verticals – blurry and not very effective. The 

results are visible in projects and platforms with immense quality of realisation, reports, science, 

conclusions, significant intellectual input and output. The problem is that many of them have been 

doing things ‘in isolation’, as if everything/everyone else does not exist or is static. The collaboration 

and mutual awareness of synergy and problems appear to be missing. Top EU management should set 

up a tactical system of roles and accountabilities that will be populated by various resources (e.g. 

departments, bodies, experts, countries, etc.) and will incorporate collaboration; making a mandatory 

requirement for ‘silos’ to work together towards its purpose. That tactical system should be designed 

from a high level, not as it is now. The same goes through funding for academy-business projects, 

multi-disciplinary projects, or business-ecology projects. Let us get back to the workforce mobility 

recruitment stage. ESCO is a nicely designed platform, but its intuitive use and part of the database 

content and connections are discussable. The attempt to find relatively straightforward occupations 

(e.g. researcher, manager, lecturer, teaching assistant, or consultant) at first seems impossible. At 

second attempt, there are either huge details making a person not in a position to situate 

himself/herself, or a several-step quest for a strange category producing confusion to classify a person 

not to be mistaken for deception in his/her CV. The main purpose – the skills passport – to recognise 

skills – is not functional up to this moment. There should have been information sensors in place, to 

catch very early signal for such an important function. The existence of several others similar-but-

slightly-different platforms confirm lack of system design and collaboration among members. This 

European Commission tactics seems like a model of disconnected and not-talking-to-each-other sub-

systems aiming to their own goals.  

Figure 1. Role-and-Accountability system for tactical management achieving a purpose (strategic 

goal), with roles positioned throughout the widest business ecosystem (Petrevska Nechkoska, Poels 

and G. Manceski, 2016) 
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A person needs days to maintain his/her profiles in different platforms just to be visible on the job 

market. The discrepancies per countries’ National Qualification Frameworks in the similarity of the 

European Qualifications Framework – EQF (European Commission, 2005, 2008) are still significant. 

Knowledge of local language, salary contributions recognition, local labor regulations and sometimes 

migration, housing or taxation rules and regulations are challenge on their own – and are mostly 

country-specific. The case of non-EU European countries is worth mentioning, with highly qualified 

workers moving to EU for positions of fast-food workers or drivers, up to level 4 in the EQF. In 

conclusion, the freedom of movement for workers is not facilitated yet. There are numerous efforts in 

this direction, e.g. EU Blue Card (European Commission, 2016c; 2016d); the aforementioned 

networks for connecting employers and job-seekers and other components. Some are duplicated and 

redundant, not designed from systems perspective, and thus not producing the expected effect. The 

knowledge triangle (European Institute of Innovation and Technology, 2012) should result into 

obligatory applicability of research and science in real-life (DG Education and Culture, 2010). If and 

when a job seeker finds a job, the family goes where? When? If not at home, everywhere else you are 

a stranger, it’s a universe’s spacetime fabric (Overduin, 2007) issue. The tenure jobs are rare as 

diamonds nowadays, increasing stress with 1+ year employment contracts migrating from one place 

to another living nomadic life with family in rented places and second-hand furniture. These proactive 

hardworking self-motivated workers are among the ones to engage and/or boost bolder action 

(Wessels, Maurer and Mittag, 1999) to the highly paid and more relaxed EU peers. The mobilization 

of the workforce is an underlying component for synergic effect. But it has to be directed from 

developed towards less developed European and EU countries for learning adaptability, challenges, 

real-life situations and boosting energy and competitiveness of the highly paid and highly skilled 

workers too (McKinsey Global Institute, 2015).    

Figure 2. The main components of Tactical Management adaptability and information systems 

method for managers (Petrevska Nechkoska, 2019) 
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Co-evolving together for Europe means both the co-creating and growing together. We are far from 

European synergy and emergent effect. We have numerous valuable segments, departments, organs 

that have done decent job for their lower-level goals, but we are not facilitating a system of systems. 

We are designing projects and processes in silos, following job-descriptions (not skills or roles), rigid 

non-adaptive processes, following-up on plans too late, being very little aware of actual 

implementation contexts, run-time adjustments (Giannoulis, Petit and Zdravkovic, 2011; Bērziša et 

al., 2015; Zdravkovic et al., 2013) and risks (Baskerville, Pries-Heje and Venable, 2008; Miller et al., 

2005). A project to accomplish the strategic goal of free movement for workers needs a tactical 

design, with: 1) facilitator (an empowered Project Manager) having proper authority level not just 

vertically, but also cross-sectoral and across-silos; 2) competent ‘team members’; 3) populating roles 

to achieve what they are accountable for, and 4) Sense-Interpret-Decide-Act (SIDA) Loop.  

Figure 1 visualizes a generic Role-and-Accountability system diagram based on Sense-and-Respond 

framework for adaptability (Haeckel, 1999) for tactical management designed around a purpose 

(strategic goal), with roles positioned throughout the widest business ecosystem (Petrevska 

Nechkoska, Poels and G. Manceski, 2016) and the use of Social Network Analysis directed graph. 

Figure 2 presents the main components of a method for the tactical manager (the person) that provides 

adaptability in unpredictable environment. It is consisted of System of Roles-and-Accountabilities, 

Risk Management, Information Sensors and Information Emitters. The adaptability engine is the 

SIDA Loop and the improvement engine is PDCA Loop. 

2. Conclusions

Europe has what it takes to move to the next level - and take everyone along. Co-evolution is the goal, 

diversity is one input. Leaders, strategy and high quality operations are already in place being 

amazing. Effective and adaptable tactics is missing but there are directions where to search, all along 

with empowered project management, system view, system design, proper information settings, open 

communication channels and incorporated risk management. And, above all, awareness of the 

complexity, interrelatedness and fragility of the adaptive systems we are all part of. The intertwining 

of strategy, tactics, operations is still inseparable and necessary – yet, these ‘islands’ are drifting away 

from each other along with the expansion of universe. Project management (that steers while 

maneuvering these three managerial functions) is a managerial activity meant to promise 

effectiveness. Nevertheless, it is ‘stuck’ in the matrix-organizational structures and silos, complex 

procedures, duplicated and redundant administrative steps, with both inappropriate authority level (to 

‘cut’ across them) and unsuitable information (or risk awareness and responsiveness). We are 

spiraling into sub-optimization and developing sub-systems looking from the middle-down or even 

lower level down. It is therefore recommended that the tactical management systems to be designed 

from a higher level as possible. It is also noteworthy to mention that a good systems design has 

controls in place, and when it comes to socio-technical or natural systems, ‘knows earlier’ in order to 

take corrective or proactive action. This goes in line with risk management that should not be a 

separate function, but integrated in the sense-making of every single manager. Finally, information 

sensors, emitters, risks, roles, and accountabilities are not components to set-and-forget. The 

important information is not rigid and prescribed; it rather comes in different forms, frequencies, and 

modes of acquisition.   
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