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Abstract
This article explores the role of cognitive biases and innovative problem-solving 
tools within the knowledge economy, focusing on how organizations can improve 
strategic decision-making in volatile, uncertain, complex, and ambiguous (VUCA) 
environments. Through a systematic literature review, we identify key methods, 
such as reframing, crowdsourcing, and TRIZ, that organizations can use to overcome 
cognitive biases and enhance their ability to solve complex problems. These tools 
enable firms to leverage external knowledge, foster innovation, and respond more 
effectively to market disruptions. By examining empirical studies and theoretical 
frameworks, this research highlights the importance of integrating knowledge-based 
strategies and external innovation mechanisms to improve organizational agility and 
resilience. The findings have broad applications at the firm, industry, and national 
levels, making significant contributions to the fields of technology management, 
entrepreneurship, and sustainable development. Our study underscores the potential 
for knowledge-based problem-solving approaches to drive breakthroughs in busi-
ness strategy and enhance long-term competitiveness in an increasingly knowledge-
driven global economy.

Keywords  Problem-solving · Bias · Knowledge economy · Root-cause · 
Reframing · Brainstorming

Introduction

The increasing complexity of contemporary business environments has made 
problem-solving a central strategic capability. In volatile, uncertain, complex, and 
ambiguous contexts, firms are not only required to choose among alternative courses 
of action; they must first recognize, frame, and interpret problems whose causes, 
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boundaries, and consequences are often unclear. This distinction is important because 
research on management decision-making has traditionally emphasized choice 
among alternatives, whereas strategic problem-solving requires managers to define 
the problem, gather and interpret information, identify possible solution paths, and 
only then decide how to act (Bhardwaj et al., 2018).

This issue is especially relevant in the knowledge economy, where competitive 
advantage increasingly depends on the ability of organizations to transform informa-
tion, experience, and external inputs into actionable knowledge. From a knowledge-
management perspective, problem-solving is not merely an operational activity but a 
process through which organizations acquire, create, combine, and apply knowledge 
to sustain adaptation and competitiveness (Gray, 2001). Therefore, the quality of 
problem formulation directly affects the quality of knowledge created inside the firm 
and the strategic value that can be extracted from that knowledge.

In this context, problem-solving tools such as reframing, crowdsourcing, text-min-
ing, TRIZ, design thinking, and stakeholder-based approaches are relevant because 
they influence how knowledge is generated, selected, interpreted, and converted 
into innovation (Pinheiro et al., 2022). For example, crowdsourcing and text-mining 
allow organizations to access distributed external knowledge and convert unstruc-
tured information into a more structured understanding of unprecedented problems 
(Wahl et al., 2022). Similarly, open innovation perspectives show that organizations 
increasingly rely on knowledge flows that cross firm boundaries, requiring manage-
rial capabilities to identify the right partners, interpret external contributions, and 
integrate them into internal innovation processes (Livieratos et al., 2025).

Accordingly, this paper does not treat the knowledge economy merely as a con-
textual background. Instead, it argues that problem-solving tools are knowledge-
economy mechanisms: they help firms transform dispersed, uncertain, or ambiguous 
information into strategically useful knowledge. This is particularly important when 
firms face ill-defined problems, because such problems cannot be addressed only 
through routine decision-making or traditional strategic analysis. They require mech-
anisms that improve problem definition, reduce cognitive and organizational biases, 
integrate internal and external knowledge, and support the creation of new products, 
services, processes, and business models.

The aim of this study is therefore to systematize the literature on strategic prob-
lem-solving tools and to explain how these tools contribute to knowledge creation 
and innovation in the knowledge economy. More specifically, the paper addresses 
three research questions: (1) how do organizations define and understand complex or 
ill-defined problems?; (2) which problem-solving tools help organizations mitigate 
cognitive and organizational biases?; and (3) how do these tools support knowledge 
creation, external knowledge integration, and innovation in the knowledge economy?

Etymologically, the concept of problem has existed for thousands of years; origi-
nating from the Latin problēma, which means, among other meanings, to have before 
you, obstacle. In other words, people and organisations have always had problems to 
solve. Problem solving is, perhaps, a constant of everyday life for many people and 
companies.

However, the problems an organisation faces can have different degrees of com-
plexity. They may have a more or less clear origin. They may require more or less 
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time to solve. They may imply more or less transformation in the organisational con-
text. This list of characteristics, which is only an example, is intended to show that 
there are various types of problems with various types of scope and impact.

In addition to the variables presented, intrinsic to the concept of problem, today, 
probably more than ever, there are extrinsic factors of supreme relevance regarding 
the activity of organisations. The changes - some drastic - that have taken place in 
various aspects of society, namely technological, social and environmental, to which 
we can add a cycle of geopolitical instability. These changes have impacts on organ-
isations at various levels: they alter consumer consumption patterns and preferences 
- which are increasingly characterised by instant needs, reducing the time-to-mar-
ket period, or by being decided based on sustainability criteria -, they alter human 
resources and recruitment policies, impact on supply chains, require technological 
transformations in the means of production or work, influence the relationship with 
stakeholders or the way a company presents itself in the market.

Therefore, organisations today must be more prepared than ever for the constantly 
changing universe that surrounds them. To this end, the use of tools related to strat-
egy and foresight, which support anticipation and response to new challenges, are 
fundamental.

The present research thus aims to identify some of these tools, with a focus on 
problem-solving. Understanding, based on its etymology, that the concept of problem 
assumes the existence of an obstacle between a certain scenario or current situation 
and a scenario or situation that is intended to be reached, the concept of problem-
solving should be called upon to respond to the challenges that organisations face, as 
these can in fact be an obstacle to their success and sustainability (namely financial 
and operational).

As mentioned above, this research is based on a systematic literature review of 
published literature on problem-solving. The reason for choosing this research prob-
lem is that low levels of systematisation have been identified in the published sci-
entific literature on problem-solving, namely concerning management and business 
approaches, and its comparison with decision making.

Indeed, as stated for example by Bhardwaj et al. (2018) distinction between 
problem-solving and decision-making is also reflected in research. There is far more 
research on the latter than on the former are studies of choice, not problem-solving 
because subjects are not framing problems, gathering information to understand 
them, deciding how to attack the problem, and developing solution options.

On the other hand, see also Hurmelinna-Laukkanen and Heiman (2012), argue 
that further research is needed on when and why problem-identification processes are 
beneficial; how suitable processes can be selected efficiently; and whether various 
processes can coexist in an organisation.

In strategic problem-solving, the parallels between organizational challenges and 
individual cognitive barriers, such as mathematics anxiety, are notable. Zhu et al. 
(2024) found that external pressures, like parental expectations, negatively impact 
students’ problem-solving abilities, a concept that can be extended to organizational 
settings where market volatility and internal stress hinder effective decision-making. 
Just as students struggle with applying problem-solving strategies despite understand-
ing concepts, organizations often face similar difficulties in implementing solutions 
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due to biases and anxiety. Addressing these internal anxieties and fostering better 
metacognitive processes can enhance both educational outcomes and organizational 
agility in VUCA environments.

The importance of early skill development, particularly in mathematics, has clear 
implications for problem-solving capabilities later in life. Chen (2025) highlights a 
significant correlation between early mathematical competencies and later academic 
achievement, emphasizing the foundational role of early math education in cognitive 
development. This parallels organizational problem-solving, where early adoption of 
structured approaches and strategic tools can lead to long-term success. Just as early 
exposure to mathematical concepts fosters future success, organizations that cultivate 
problem-solving frameworks early are better equipped to tackle complex challenges 
effectively. This underscores the need for targeted interventions, both in educational 
and organizational contexts, to nurture problem-solving skills from the outset.

The role of collaboration and structured role-playing in knowledge construction is 
critical in both educational and organizational settings. Lin et al. (2025) demonstrate 
how distinct roles in a computer-supported collaborative learning (CSCL) environ-
ment foster deeper learning, paralleling how clearly defined roles in organizational 
problem-solving processes enhance group efficacy. Just as Elucidators and Rebutters 
contribute to connecting problems with relevant concepts in educational contexts, 
key team members in organizations link strategic challenges to effective solutions. 
The emphasis on collaboration and cognitive processes within CSCL echoes the 
importance of fostering a collaborative problem-solving culture in organizations to 
drive innovation and adapt to complex challenges, reinforcing the value of well-
designed, role-based activities.

The strategic use of Open Innovation (OI) in organizations, particularly SMEs, 
highlights important parallels with broader problem-solving frameworks. As Liviera-
tos et al. (2025) emphasize, success in OI requires not only managerial skills but also 
an open social attitude, framing innovation as a learning journey. This aligns with our 
research on strategic problem-solving, where the ability to reframe and redefine prob-
lems is critical. Just as SMEs must identify and collaborate with the right partners to 
succeed in OI, organizations need to deploy the right strategic tools and collaborative 
efforts to address complex challenges effectively. Starting with the goal of “solving a 
problem” and transitioning to “finding a problem worth solving” mirrors the iterative 
approach needed in complex problem-solving contexts.

Finally, we would highlight the recommendation of Mohaghegh and Furlan (2020) 
when they argue that despite the vast literature to encourage [systematic problem-
solving] as a competitively superior behaviour mode little attention is placed to artic-
ulate its main supporting factors and an overview of the conditions that support its 
adoption is missing in the literature.

Following the systematic literature review carried out, this research will respond 
to two main challenges: (1) how to define, concretise or understand a problem; and 
(2) how to address and solve a problem. In other words, this research is divided into 
two phases, which obviously complement each other, but which do not overlap.

This division is adopted by several authors and has a reason for being: any prob-
lem-solving process that begins with the decision before understanding the problem 
runs a serious risk of being unsuccessful. For this reason, when possible, we will also 
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follow this division in presenting the conclusions of the systematic literature review 
performed: we will first present the conclusions regarding the definition and under-
standing of the problem and only afterwards the conclusions regarding its resolution.

We will also try to specify what type of problems are the main target of the prob-
lem-solving processes; there are problems that are more or less complex and more 
or less difficult to solve, so the present research will essentially focus on complex or 
poorly structured problems, as opposed to simple or well structured ones.

The main conclusions of the systematic literature review will be addressed, which 
include suggestions to address and understand the problem through mechanisms of 
analysis and re-analysis (e.g. reframing) and organisational processes, either collec-
tive or individual; in the latter, the advantages or disadvantages of collective (e.g. 
brainstorming) and individual processes will be addressed, as well as their results 
according to experiments carried out. This research also alludes to solutions based on 
resources external to organisations (open creativity and crowdsourcing).

In the problem-solving section, innovative tools such as text-mining for infor-
mation and data processing will be addressed. The tools and theories identified in 
the systematic literature review, including some used in other contexts, such as the 
Teoriya Resheniya Izobretatelskikh Zadatch (TRIZ), will be discussed. As part of 
the literature review, we will also address suggestions regarding the involvement of 
stakeholders in problem solving.

Methodology

The present research was based on the realisation of a SLR, and the methodology 
adopted is described below. For the purpose of defining the sample of the present 
SLR, certain criteria were selected based on the question to be answered: what is the 
relevance of strategy in problem-solving processes?

An initial sample of 78 articles was selected, which met the general criterion of 
addressing the issue of problem-solving. In order to select this initial sample, a search 
was made in the Science Direct database, using the following terms: search for the 
expression problem-solving, filtering so that the results were only related to scientific 
papers (therefore excluding books and conferences), written in English and related to 
the areas of business and management.

Subsequently, in order to reduce the universe of 78 articles to the desired 20, addi-
tional criteria were defined. These criteria were established in a positive and negative 
way, i.e. inclusion and exclusion criteria were set. The criteria corresponded to the 
following: (1) that the article should directly address problem-solving, even if from a 
problem-interpretation perspective; (2) that the article should be of a business nature; 
(3) that the article should not address only the strategy perspective without reference 
to problem-solving; (4) the article should have a broad business and organisational 
vision and not only focus on the top management of the organisations or on a psycho-
logical, relational or mindset perspective; (5) the article should have been published 
after the year 2000; (6) the article should be related to business and not to other areas.

In addition, other articles were excluded which, despite fulfilling the above crite-
ria, were not really useful for this SLR, namely because they focused on a specific 
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perspective of a business area (e.g. biotech), because they dealt with too specific 
social considerations (e.g. behavioural analysis due to the lack of diversity in com-
panies) or because they dealt with horizontal matters such as the effects on the eco-
nomic development of society. On the other hand, two articles were included due to 
their relevance related to the subject under analysis: one concerns the TRIZ and the 
other the relationship with stakeholders.

Some challenges should be highlighted. The terms problem, problem-solving and 
strategy have such breadth that they are used by various authors to classify diverse 
realities. Some of these realities, dealt with in articles on problem-solving, do not 
have a direct relationship with tools associated with decision or management mecha-
nisms, nor with the definition or interpretation of problems. Instead, they are often 
used to title articles that aim to respond to a problem (and not a problem-solving 
process). On the other hand, many articles focus on the topic of decision-making and 
not so much on the problem of identifying, concretising and framing the problem. 
These factors hampered the process of defining the final sample, to the extent that 
many of the articles in the initial sample were not related to the specific question that 
was intended to be answered within the scope of this research.

After the screening process, the final sample of 20 publications was analyzed 
through a structured qualitative coding procedure. The purpose of the coding was 
not only to summarize each article, but also to identify patterns across the literature 
regarding problem definition, problem classification, cognitive and organizational 
biases, knowledge sources, problem-solving tools, and strategic implications. Each 
article was read in full and coded according to five analytical dimensions: (1) the 
stage of the problem-solving process emphasized by the article, namely problem 
identification, problem framing, problem structuring, solution generation, implemen-
tation, or evaluation; (2) the type of problem addressed, such as ill-defined, wicked, 
unfamiliar, complex, or service-related problems; (3) the main knowledge mecha-
nism involved, such as internal knowledge creation, external knowledge acquisition, 
stakeholder knowledge, crowdsourcing, text-mining, or codified inventive knowl-
edge; (4) the organizational level of analysis, namely individual, team, firm, stake-
holder network, or market level; and (5) the main strategic implication, such as bias 
mitigation, innovation generation, dynamic capability development, open innova-
tion, or value creation.

The coding process followed an iterative logic. First, descriptive codes were 
assigned to each publication based on the concepts, tools, and problem-solving pro-
cesses explicitly discussed in the article. Second, these codes were compared across 
the 20 publications to identify recurring themes and conceptual overlaps. Third, the 
themes were consolidated into broader analytical clusters that organize the results 
section. When an article addressed more than one theme, it was assigned to the clus-
ter corresponding to its primary analytical contribution, while secondary themes were 
noted in the interpretation. This procedure was adopted to avoid double counting and 
to make the clustering more transparent.

Because the final sample is relatively focused, the review should be understood 
as a concept-driven SLR rather than a broad bibliometric mapping of the problem-
solving field. The objective was to examine publications that directly contribute to 
understanding strategic problem-solving in business and management contexts, par-
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ticularly when the literature connects problem definition, cognitive or organizational 
bias, knowledge management, open innovation, and strategic decision-making. This 
focus makes the sample suitable for conceptual integration, although it also limits the 
generalizability of the findings. This limitation is acknowledged in the Discussion 
and in the future research agenda.

Artificial intelligence tools were not used to select the articles, code the sample, 
extract data, or generate the findings of the systematic literature review. During the 
revision stage, AI-assisted tools were used only as editorial support to improve clar-
ity, language, organization, and the preparation of the response to reviewers. All ana-
lytical decisions, interpretations, and final textual revisions were reviewed, validated, 
and approved by the authors, who remain fully responsible for the content of the 
manuscript.

Systematic Literature Review

The SLR carried out led to the conclusion that the literature is essentially divided 
into the analysis of two strands when addressing problem-solving: how to define and 
understand a problem, on the one hand, and problem-solving itself, on the other.

In other words, many of the authors whose work was covered by the present analy-
sis discuss the issue of problem-solving through an upstream perspective, focusing 
on the definition of the problem.

All things considered, this division makes perfect sense: just as a house is not built 
from the roof, so the discussion about how to solve a problem cannot begin (meta-
phorically) there. Instead, it must start at its foundations, which in this case are the 
root of the problem.

In these terms, the synthesis of the SLR carried out was presented according to this 
division. However, this division is not evident insofar as there are several articles that 
address both perspectives. For this reason, the synthesis below tends to be divided 
between those articles that essentially address the problem perspective (presented 
first) and those that essentially address how to solve them (presented at the end).

The detailed extraction matrix is presented in Appendix A. In the main body of the 
paper, the findings are synthesized analytically rather than article by article, in order 
to emphasize the conceptual patterns that emerged from the review. The following 
section therefore presents the main clusters identified through the coding procedure 
and explains how they contribute to understanding strategic problem-solving in the 
knowledge economy.

Presentation and Analysis of Information

Analytical Clustering of the Reviewed Literature

The reviewed publications were clustered according to their primary analytical 
contribution to the study of strategic problem-solving. The clustering was derived 
from the coding procedure described in the Methodology section. Four criteria 
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guided the classification: the stage of the problem-solving process emphasized by 
the article; the type of problem addressed; the dominant knowledge mechanism 
involved; and the strategic implication identified by the authors. Because several 
articles are conceptually multidimensional, the classification below should not be 
interpreted as implying that each article deals only with one theme. Rather, each 
article was assigned to the cluster that best represents its main contribution to the 
argument developed in this paper.

This approach avoids the overlap generated by multiple categorization and allows 
the 20 articles to be counted once. At the same time, the analysis acknowledges that 
themes such as bias mitigation, open innovation, stakeholder knowledge, and prob-
lem structuring frequently intersect. This is consistent with the nature of strategic 
problem-solving in the knowledge economy, where problem definition, knowledge 
creation, and innovation are mutually dependent processes.

The clustering shows that the reviewed literature is not limited to a technical dis-
cussion of problem-solving tools. Instead, it reveals three broader insights. First, 
strategic problem-solving depends on the capacity to define the right problem before 
searching for solutions. Second, this capacity is strongly affected by cognitive and 
organizational biases, particularly when problems are ill-defined or unfamiliar. Third, 
in the knowledge economy, problem-solving tools matter because they help organiza-
tions transform internal and external knowledge into strategic action. Therefore, the 
reviewed tools can be interpreted as knowledge conversion mechanisms that support 
innovation, value creation, and organizational adaptation.

Systematic Literature Review: General Considerations

According to the literature reviewed, and in terms of the division and subdivision 
presented in the previous subchapter, it seemed consensual that the main obstacle 
to successful problem solving is the way in which the problem is defined and (not) 
understood.

Indeed, those involved in problem-solving processes are often too close to the 
problem to have any perspective on it.

The concepts of identifying and framing problems are not synonymous: while in 
the first action no method is needed, as the problem is already understood, in the sec-
ond action the problem requires the collection of information, and its understanding. 
In this case, that action is enabled by strategic knowledge. In another view, problem 
identification can be classified as passive; formulation as active (Bhardwaj et al., 
2018).

Nutt (1999) states that half of the decisions taken fail. The author suggests that 
this is often due to an impulse to jump to conclusions, through the use of shortcuts, 
the imposition of solutions at the outset, giving in to time pressure and also to limited 
information search. This is especially noticeable in the management of companies, to 
the extent that managers often assume they know what the problem is and immedi-
ately set out to solve it, in an eagerness to solve the problem (Bhardwaj et al., 2018). 
This phenomenon seems to us to be well characterised by what Thomke and Rein-
ertsen (2012) call the fallacy that the sooner the research is started, the sooner it will 
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be finished, which the Authors accompany with a note on the fear that (not rarely) 
workers have of being reprimanded for taking too long to solve the problem.

Paradoxically, however, this reality is anything but efficient, because efficient 
solutions only work if subjects and organizations know which problem they should 
address, which, when it doesn’t happen, may generate waste of resources - human 
and financial - important for the company. In fact, when companies do not define 
their problems rigorously, they may only be fostering waste of resources, increasing 
opportunity cost and fostering work on solutions that are misaligned with their own 
strategy (Spradlin, 2016). In short, Abdulla and Cramond (2018) show that problem 
finding is distinct from problem solving and constitutes the first step in any problem-
solving process.

Problem Classification and Characteristics

According to the SLR carried out, problems can be classified in various ways and 
have various characteristics, whereby complex problem-solving processes are essen-
tially called upon to answer more difficult problems; in the case of simpler prob-
lems, although they also call upon problem-solving processes, they are less complex. 
Below we will identify the main classifications and the characteristics that can make 
a problem more difficult to solve.

McMillan and Overall (2016) use the definition of wicked problems, which is pre-
sented as a typology of problems in which complexity prevails and is caused by sev-
eral reasons, among which we highlight, namely, the existence of antagonistic views 
among stakeholders, the presence of social and behavioral variables, the occurrence 
of sequential and simultaneous pressures and timelines, the presence of ideological 
biases and also the lack of clarity about the means to achieve the end. Additionally, 
a particularity of wicked problems is that they correspond to a class of problems in 
which the respective causes and consequences are highly uncertain (McMillan & 
Overall, 2016).

Churchman (1967) introduced this classification, describing wicked problems as 
a class of problems that are poorly formulated, in which information is confusing, 
there are decision makers with conflicting values and the ramifications of the system 
are confusing.

A second relevant denomination detected within our SLR concerns the concept of 
unstructured problems. Mingers and Rosenhead (2004) understand them as a type of 
problem characterised by the existence of multiple actors, by the verification of mul-
tiple perspectives and conflicting interests, as well as by the presence of important 
intangibles and key uncertainties. Ritala et al. (2016) introduce the concept of unfa-
miliar problems, defining them as complications, opportunities and urgent and unpre-
dictable problems whose resolution goes beyond the company’s capacity and routine.

In turn, Steiner (2009) classifies problems as simple, complicated or complex. 
Simple problems are composed of few variables, which are not interrelated, and show 
a tendency to stability over time, being also simpler to implement. Complicated prob-
lems, on the other hand, already require more sophisticated methods to solve them. 
Both can generally be solved by standardised methods and on the basis of routine 
procedures, without the need for particular creativity (Steiner, 2009).
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In turn, complex problems cannot be solved through routine procedures, requiring 
solutions that have not yet been devised; sometimes they are as yet unknown problems. 
Solving them requires divergent thinking and creative approaches (Steiner, 2009).

Abdulla and Cramond (2018) consider that the simplest way to classify problems 
is to distinguish them between well-defined and ill-defined problems. This is the most 
common denomination in the reviewed literature.

According to Pretz et al. (2003)well-defined problems are those whose objectives, 
as well as the path and obstacles to their solution, are clear according to the existing 
information. This means, therefore, that in well-defined problems the nature of the 
problem circumscribes the possible solutions to solve it. In contrast, poorly defined 
problems are characterised by the lack of a simple path to their solution, in addition 
to the fact that there is a lack of clarity regarding the objectives, information and 
resources required to solve them.

From the analysis carried out, it is possible to interpret that, although the classi-
fications are formally different, their essential elements are identical and call for the 
same types of challenges. For this reason, from now on we will use the definition that 
was most often detected in the literature review: ill-defined problems.

Problem-Solving: Defining, Understanding and Solving the Problem

When a problem arises, the human tendency is to roll up our sleeves and set out 
immediately to solve that problem; this impulse can also be motivated by day-to-day 
practice, time pressure or other subjective factors.

This common phenomenon is highlighted by Bhardwaj et al. (2018) in what these 
Authors call plunging-in bias and which consists of not understanding the problem 
and not thinking about the best way to solve it before starting to solve it. In a related 
way, also Pereira et al. also address this issue, although using the terminology of 
cognitive bias. These authors highlight the consequences that may arise from the 
immediate departure to the problem-solving phase.

Ritala et al. (2016) exemplify individual and group/organisational biases, 
classifying them as phenomena that affect the search for the solution and prevent 
one from seeing beyond one’s own cognition, such as perception bias, information 
distortion or legal biases), some useful mechanisms are identified to overcome or 
combat these biases.

However, instead of this attitude, before solving the problem we should pay atten-
tion to its characteristics, try to identify and understand it. To this end, the tools 
suggested by Bhardwaj et al. (2018) are an important process to mitigate the risks 
identified above.

The tripartite process suggested by these authors is described in Table 1, synthesis 
of the Systematic Literature Review (problem faceting process, the Who-What Matrix 
and the question tree) appears to be an essential element in the avoidance of bias.

Also the analytical mechanisms - which correspond to the implementation of 
deduction steps that imply, namely, increasing the available knowledge and can be 
useful to respond to problems such as anchoring, conflicts of interest between objec-
tives and problems related to dominance - and the synthetic mechanisms - as is the 
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case of design thinking or brainstorming - listed by Ritala et al. (2016)aim to respond 
to this phenomenon.

According to the SLR carried out, it was possible to identify various frameworks 
to assist the process of understanding and realising a problem.

Abdulla and Cramond (2018) suggest a process consisting of five steps: (1) prob-
lem discovery; (2) problem formulation; (3) problem construction; (4) problem iden-
tification; and (5) problem definition.

Wahl et al. (2022), in turn, articulating with crowdsourcing and text-mining 
tools, suggest the following five steps: (1) information gathering; (2) information 
pre-structuring; (3) problem mapping; (4) problem exploration; and (5) problem 
understanding.

The position of Spradlin (2016) is that the best way to understand a problem 
involves first highlighting the importance of establishing the need to have a solution, 

Analytical cluster Main focus Articles
Bias, prob-
lem framing, 
and problem 
definition

Explains why organizations 
misdiagnose problems and 
how reframing, problem 
finding, and challenge defi-
nition can improve strategic 
problem-solving.

 Bhardwaj et al. 
(2018); Wedell-
Wedellsborg 
(2017); Wedell-
Wedellsborg 
(2020); Beck-
man (2020); 
Abdulla and 
Cramond 
(2018); Spradlin 
(2016); Pereira 
et al. (2021)

Problem struc-
turing under 
complexity and 
uncertainty

Examines ill-defined, 
wicked, unfamiliar, or com-
plex problems and identifies 
approaches for structur-
ing them before solution 
generation.

 McMillan and 
Overall (2016); 
Mingers and 
Rosenhead 
(2004); Szarucki 
(2013); Ritala et 
al. (2016)

External 
knowledge, col-
laboration, and 
stakeholder-based 
problem-solving

Shows how organizations 
use external knowledge, 
crowdsourcing, collective 
creativity, brainstorming, 
customers, and stakehold-
ers to improve problem 
understanding and solution 
generation.

 Wahl et al. 
(2022); Steiner 
(2009); Kavadi-
as and Sommer 
(2009); Bridoux 
and Stoelhorst 
(2022); Ritala et 
al. (2011)

TRIZ, resource-
based tools, and 
systematic solu-
tion generation

Focuses on structured tools 
for transforming specific 
problems into abstract prob-
lems, identifying contra-
dictions, and generating 
inventive solutions.

 Mueller (2005); 
Su et al. (2008); 
Moehrle (2005)

Knowledge 
management and 
organizational 
learning

Connects problem-solving 
practices with knowledge 
acquisition, knowledge 
creation, and organizational 
learning.

 Gray (2001)

Table 1  Analytical clustering of 
the reviewed publications
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focusing on what the basic need is, what the desired outcome is and who will benefit 
and why. Subsequently, he highlights the importance of justifying the need, analysing 
whether the effort is aligned with the strategy, what the desired benefits are for the 
company, including how they will be measured, and how to ensure that the solution 
is implemented.

Additionally, it is useful to contextualise the problem, which implies understand-
ing what approaches have been tried in the past, what approaches others have tried 
to implement, and what the internal and external constraints to implementing the 
solution are.

Finally, the problem statement should be written, trying to understand if the prob-
lem is, in fact, several problems, which requirements the solution has to fulfil and 
which problem solvers we should commit to. Furthermore, at this point, it is impor-
tant to assess what information and what language the problem statement should 
contain, as well as to define what the solvers should submit (deliverables) and what 
incentives they need. Finally, we should try to determine how the solutions will be 
evaluated and how success will be measured.

As for Su et al. (2008) call the collection the TRIZ, in the following terms:

1)	 Define the scope of the problem and identify the service it concerns;
2)	 Extract the determinants that affect customer satisfaction in this service;
3)	 Develop parameters to create a matching table (based on the TRIZ table) for this 

specific service;
4)	 To create feasible solutions through the TRIZ contradiction matrix: to this end, 

seven elements are listed as useful to correctly define the ideal outcome, namely to 
assess what the ultimate goal of the system is, what the ideal outcome is and what 
may prevent the achievement of the final outcome. According to the authors, it is 
also important to understand why the factors mentioned in the previous point may 
hinder the achievement of the final result and how these factors can be removed 
or eliminated. Finally, what type of resources can be used to achieve the ideal 
solution and whether anyone has already been able to solve identical problems 
in the past.

5)	 Implement the ideal solutions;
6)	 Were the results achieved?

	● If not: return to Step 4;
	● If yes: go to the next step.

7)	 Identify the next problem that needs to be solved;
8)	 Does the new problem belong to the same sector as the previous one?

	● If not: return to Step 1;
	● If yes: return to Step 4.

Pereira et al. (2021) provide another suggestion, which we would put forward in the 
following terms:



1 3

Journal of the Knowledge Economy

1)	 Define the problem (which must be concrete, specific and isolated);
2)	 Search for causes (based on facts, so as to allow connecting the dots and finding 

different perspectives);
3)	 Define the big picture (succinctly and in such a way that it is possible to answer 

the question: why does the problem occur?)
4)	 Search for a solution; this step is subdivided into:

	● Break the problem down into sub-problems or look at it from different 
perspectives;

	● Present the solution(s);
	● Assess the solution(s);
	● Select the solution(s).

5)	 Implement the solution(s) and define a plan for its implementation: what, who 
and when);

6)	 Evaluate the solution (after some time).

To assist the solution formulation step, Pereira et al.(2021)  refer to several tech-
niques, including the Ishikawa Technique (search for the cause-effect), the Five Why 
technique (identify the root of the problem), the Pareto principle (focus on what is 
essential and dispense with what is accessory) and the Problem-Breakdown Tech-
nique (isolate the problem and make it more objective).

In the context of our SLR it was also possible to identify a process that we consider 
to be of note. This is the work of Pólya (1975)1 Pólya (1975) suggests a four-step cog-
nitive process: (1) understand the problem to identify the requirements to solve it; (2) 
plan a plan to understand how the various components of the problem are connected 
and develop an idea for its solution; (3) execute the plan; (4) analyse and evaluate the 
implemented solution to review and discuss it.

Although in a somewhat distinct but still relevant segment, Ritala et al. (2011) 
bring into the discussion the perspective of the type of services2 the organisation 
provides. The categorisation defined (specialised offers, add-on offers, specific offers 
and standard offers) may be an important contribution to understand the relevance 
that certain stakeholders (mainly customers or consumers) may have in the problem-
solving processes.

Another useful theme for discussion is that introduced by Gray (2001) which 
focuses on the importance of knowledge management in problem-solving mecha-
nisms (and vice versa). Calling upon the resources of the firm, according to the RBV, 
the author presents a method for categorising and integrating knowledge manage-

1  Subsequently, Hayes (1989) added a step at the beginning (finding the problem) and a step at the end 
(consolidating the problem) to Pólya (1975); Newell and Simon (1972) divided the initial phase between 
understanding the problem and searching for solutions; Mayer, 1992 distinguished between problem rep-
resentation and problem solution. (Wahl et al., 2022).
2  Ritala et al. (2011) understand services as problems to be solved. The Authors present a categorization (in 
four modalities) of types of service provision according to degrees of specificity, in a categorization with 
influence from the standpoint of solving these problems.
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ment practices in the face of the emergence of innovative problems, which constitute 
a major source of learning (Gray, 2001).

Recognising, however, that it is difficult for one person or organisation to have 
knowledge of and access to all the information available to understand a problem, 
especially when the problem is complex, Wahl et al. (2022) try to demonstrate the 
added value of using crowdsourcing tools to collect knowledge for problem-solving 
purposes, which they complement with a call for the use of text-mining tools for 
information analysis purposes. Defending and demonstrating the advantages of com-
bining these two tools (crowdsourcing and text-mining) as useful tools for organ-
isations, together with human interpretation and cognition, the Authors present a 
five-step process to frame the suggestions made that, despite having already been 
presented above3, we reproduce here again mentioning those tools:

1)	 Information gathering (method: crowdsourcing);
2)	 Information pre-structuring (method: text-mining);
3)	 Problem mapping (method: text-mining);
4)	 Problem exploration (methods: text-mining and human interpretation);
5)	 Understanding the problem (methods: interpretation and human cognition).

Wedell-Wedellsborg (2020)based on the concept of problem reframing, which he 
calls the ability to approach old problems from a new perspective, calls for the impor-
tance of taking one step back and then two steps forward. This approach, he believes, 
can lead to the discovery of new solutions to solve an existing problem.

WedellWedell-Wedellsborg (2017) concludes that reformulating a problem can be 
a powerful tool for finding new solutions. He suggests, to this end, the following 
steps:

1)	 Establishing legitimacy;
2)	 Bringing outsiders into the discussion;
3)	 Getting people's views in writing;
4)	 Ask what's missing;
5)	 Consider several categories;
6)	 Analyse the positive exceptions;
7)	 Question the objective.

Beckman (2020) also highlights, through design thinking, the importance of framing 
and reframing for achieving a deeper understanding of the problem to be solved. It is 
also worth highlighting the work of Steiner (2009) on the importance of the collec-
tive and collaborative perspective of creativity in the conception of new ideas. The 
author highlights creativity and open collaboration as essential elements to respond 
to complex problems.

Steiner (2009) presents a tool, which he calls the Planetary Model, with a view 
to aiding the understanding and organisation of complex processes of idea creation 

3  Cf. Table 1 - Summary of the Systematic Literature Review.
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and taking into account the dynamics caused by the interaction of the various partici-
pants. The model consists of four planets:

1)	 A first one, which corresponds to the management of stakeholders and represents 
their identification and commitment in the creative process;

2)	 A second one, which corresponds to problem-finding and represents the process 
of identifying and defining the problem that needs a solution;

3)	 A third planet, which concerns the search for the goal and represents the process 
of identifying and defining the objectives to be achieved by the creative process;

4)	 A fourth and final planet, which focuses on the creation of alternatives and rep-
resents the process of creating and evaluating potential solutions or ideas to the 
problem.

On the other hand, the model also envisages a cosmic cloud surrounding these planets 
that represents the ways of thinking and skills of the participants, as well as the work-
ing environment (e.g. the encouragement of innovation).

Finally, it is also useful to highlight the work of Kavadias and Sommer (2009)
who seek to assess whether collective activities such as brainstorming are indeed 
more productive. Based on experiments, the Authors compare the results obtained 
between groups (brainstorming groups) on the one hand and individual people (nom-
inal groups) on the other. Within the framework of their tests, the Authors distinguish 
between problems requiring specific skills and problems which are cross-functional, 
i.e. requiring several types of skills.

The risks of inefficient brainstorming are highlighted from the outset: blocked 
productivity, apprehension caused by peer review and free riding.

With regard to problems requiring specific skills, the results show that nominal 
groups have an advantage over brainstorming groups; this advantage increases, more-
over, as the productivity block effect mentioned above also increases. With regard to 
the other type of problems (cross-functional, i.e. requiring several types of skills) 
brainstorming groups are able to exploit their diversity more efficiently. However, 
even then, this advantage fades as the effects of productivity lock-in and free-riding 
take place. Interestingly enough, on the contrary, peer review does not seem to cause 
an apprehension, but rather enhances the results obtained, resulting in higher quality 
solutions and ideas.

Discussion: Problem-Solving Tools as Knowledge-Economy 
Capabilities

The findings of this review suggest that problem-solving tools should be understood 
not only as managerial techniques but also as knowledge-economy capabilities. In 
traditional decision-making models, the problem is often treated as already given, 
and managerial attention is directed toward selecting the best solution. However, the 
literature reviewed in this paper shows that, in complex and uncertain contexts, the 
problem itself is frequently ambiguous, contested, or insufficiently understood. This 
means that the first strategic task is not to choose among alternatives but to create 
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a reliable knowledge base about what the organization is actually trying to solve. 
From this perspective, problem-solving is a knowledge-creation process because it 
involves collecting information, interpreting signals, challenging assumptions, and 
transforming dispersed insights into actionable understanding (Gray, 2001).

This interpretation clarifies the contribution of the paper to the study of the knowl-
edge economy. The knowledge economy is not only characterized by the possession 
of information or technological resources; it is also characterized by the ability to 
convert information into useful knowledge. The reviewed tools contribute to this 
conversion in different ways. Reframing tools help organizations reinterpret existing 
knowledge and challenge dominant assumptions. Crowdsourcing and text-mining 
help organizations access and process external knowledge when internal knowledge 
is insufficient. TRIZ helps transform specific managerial or technical problems into 
more abstract problem structures, allowing organizations to search for inventive solu-
tions across contexts. Stakeholder-based approaches help firms integrate knowledge 
from actors who are affected by, or can contribute to, the problem-solving process.

The link between these tools and innovation is therefore direct. New products, 
services, and business models do not emerge only from the generation of ideas; they 
also depend on the capacity to identify problems worth solving and to connect those 
problems with relevant knowledge. For example, crowdsourcing and text-mining can 
support innovation by transforming dispersed external contributions into structured 
problem maps (Wahl et al., 2022). TRIZ-based approaches can support innovation by 
identifying contradictions and translating them into inventive principles that guide 
solution generation (Moehrle, 2005). Stakeholder governance approaches can sup-
port innovation by aligning different interests and reducing collective action prob-
lems in joint value creation (Bridoux & Stoelhorst, 2022).

The analysis also suggests that knowledge-economy problem-solving changes 
the relationship between the firm, its employees, and the wider market. Employees 
are not only implementers of managerial decisions; they are participants in problem 
framing, interpretation, and knowledge creation. Likewise, customers, users, experts, 
and stakeholders are not only external recipients of firm decisions; they can become 
sources of knowledge that help define and solve strategic problems. This shift is 
particularly relevant in open innovation contexts, where organizations must combine 
internal capabilities with external knowledge flows to generate value (Livieratos et 
al., 2024).

At the same time, the findings show that not all problem-solving tools are equally 
appropriate for all problems. Routine and well-defined problems may not require 
extensive reframing, crowdsourcing, or stakeholder involvement. These tools 
become strategically valuable when problems are ill-defined, unfamiliar, complex, or 
knowledge-intensive. This distinction is important because the overuse of complex 
problem-solving processes may waste organizational resources, while their underuse 
may lead firms to misdiagnose strategic challenges. The review therefore highlights 
the need for future research on the criteria that managers use to determine when a 
problem requires routine resolution and when it requires more advanced knowledge-
based problem-solving tools.

Finally, the review shows that the literature remains fragmented. Some contri-
butions focus on cognitive biases, others on problem structuring, others on crowd-
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sourcing, TRIZ, open innovation, or stakeholder governance. The contribution of 
this paper is to integrate these perspectives into a knowledge-economy interpretation 
of strategic problem-solving. However, the sample is limited and contains a sub-
stantial number of conceptual contributions. Future research should therefore test 
the proposed relationships empirically, particularly by examining how firms use 
problem-solving tools to convert raw data, employee experience, stakeholder input, 
and market signals into innovations such as new services, products, processes, and 
business models.

Conclusions

This study reviewed the literature on strategic problem-solving tools and interpreted 
them through the lens of the knowledge economy. The central conclusion is that 
problem-solving tools are not merely operational instruments for finding solutions. 
They are knowledge-economy mechanisms that help organizations define ambiguous 
problems, reduce cognitive and organizational biases, integrate internal and external 
knowledge, and convert information into innovation-oriented action.

The review shows that a major obstacle to effective strategic problem-solving is 
the tendency to move directly to solution generation before adequately understanding 
the problem. This tendency is visible in the literature on plunging-in bias, problem 
framing, and ill-defined problems. In knowledge-economy contexts, this problem is 
particularly important because strategic value depends on the quality of the knowl-
edge that organizations create and apply. If the problem is poorly framed, the knowl-
edge created around it will also be misdirected, leading to weak decisions, wasted 
resources, and missed innovation opportunities.

A second conclusion is that problem-solving tools differ in the knowledge function 
they perform. Reframing and design thinking help reinterpret existing assumptions. 
Crowdsourcing, text-mining, and open innovation help organizations access knowl-
edge beyond firm boundaries. TRIZ and related systematic tools help transform 
specific problems into abstract structures that can support inventive solutions. Stake-
holder-based approaches help integrate multiple interests and forms of knowledge 
in value creation. Taken together, these tools explain how firms can become more 
knowledge-based: they expand the sources of knowledge used in problem-solving, 
improve the interpretation of that knowledge, and connect it to innovation outcomes.

A third conclusion concerns the boundary conditions of these tools. The reviewed 
literature suggests that knowledge-based problem-solving tools are most valuable 
when organizations face ill-defined, complex, unfamiliar, or strategically relevant 
problems. They are less necessary for routine or well-structured problems. Future 
research should therefore examine how managers distinguish between routine prob-
lems and problems that require more advanced knowledge-based problem-solving 
processes.

From the research carried out, it was possible to conclude that these tools are 
essentially aimed at complex and ill-defined problems. However, it does not seem 
feasible for organisations to apply problem-solving processes such as those sug-
gested, with several steps, to all the problems they face.
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Without prejudice to the conceptual distinction between simple and complex or 
well or ill-defined problems, which help organisations to assess when those tools 
might be useful, the literature reviewed, according to our interpretation, appears to 
start from the assumption that it is possible to classify problems between well or 
ill-defined before applying problem-solving processes. In other words, in the litera-
ture reviewed the question of how, and on the basis of which criteria, organisations 
can perceive that they are facing complex or ill-defined problems remained unan-
swered. What is the barrier between a well-defined and an ill-defined problem? If 
the problem-solving tools are essential to the good definition and understanding of a 
problem, from a day-to-day point of view, how can organisations decide when to allo-
cate resources to the application of the suggested tools or, on the contrary, consider a 
problem as simple or well defined and, therefore, dispense with the use of those tools 
and start solving it?

In fact, problems have different types of impact. Some can be solved mathemati-
cally almost immediately, without much consideration from a problem-solving per-
spective. Others, on the other hand, manifest themselves in such a complex way that 
it is immediately obvious to the organisation that they can only be addressed through 
the careful use of problem-solving tools. However, there is a whole universe between 
these two extremes for which the answer does not seem evident.

It is not efficient for an organisation to have to apply the tools mentioned in this 
research when faced with any problem it may encounter. In this way, the search for 
mechanisms and processes that help organisations to define, from the outset, whether 
or not they are facing a complex or ill-defined problem, starting from their conceptual 
classification, seems to us to be an interesting point of view for future research.

On the other hand, we conclude by the importance of using sources external to the 
discussion and also to the organisation itself to solve ill-defined problems. It should 
be noted that this theme is transversally addressed throughout the literature reviewed. 
Teams and organisations seem to close in on themselves when looking for solutions 
to their problems; phenomena such as micromanagement or lack of trust in third par-
ties seem to have a negative effect on the search for good solutions. Naturally, these 
tools should, however, be combined with organisations’ own resources and with the 
resource-based strategy tools, and open creativity, open innovation or crowdsourcing 
should be seen as complementary to the company’s resources (Gemelgo et al., 2025).

Within this scope, we highlight the findings related to brainstorming (Kavadias 
& Sommer, 2009) which we do not consider to be insignificant. The three factors 
that these authors identify (productivity blockage, apprehension caused by peer 
evaluation and free riding) as an obstacle to the greater added value of this activity 
should be addressed and mitigated by organisations in order to avoid the risk of their 
occurrence. Organisations are usually divided into teams and the collective activity 
implies, with greater or lesser intensity, brainstorming activities, so these suggestions 
seem to be of extreme importance. This point also seems to us to be an interesting 
point of view for future research.

Finally, we consider that this research provides interesting points of view that you 
can explore. Not only from the perspective of the problem-solving tools identified, 
but also from the point of view of the challenges highlighted: the creation of services 
that mitigate them can be of high added value for your customers.



1 3

Journal of the Knowledge Economy

Appendix

Table 2  Extraction matrix of the reviewed publications
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Fig. 2  Forms of interaction between stakeholders (adapted from Bridoux & Stoelhorst (2022)

 

Fig. 1  Resources in TRIZ management (adapted from Mueller, 2005)
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Table 3  Problem-solving processes and knowledge requirements in services adapted fom Ritala et al., 
(2011)

Standard 
offers

Offers
add-on

Specific offers Specialised 
offers

Nature of the 
problem-solving 
process

Routine, 
rigid

Mostly routine, although 
with some customisation

Mostly unstructured No structure

Knowledge 
requirements and 
co-creation

No need to 
know the 
customer

Basic knowledge 
(preferences)

Low customer knowl-
edge but high service 
knowledge

High knowl-
edge of the 
client and the 
service

Examples (B2C) 
Banking services

Open an 
account

Bank loan Heritage management Renegotiation 
of credit

Examples (B2B)
Marketing 
consultancy

Market 
report

Market research Research on future trends Market-
ing strategy 
consultancy

 

Fig. 3  Framework for knowledge management (adapted from Gray (2001)

 



1 3

Journal of the Knowledge Economy

Data Availability  The data that support the findings of this research are available on request from the cor-
responding author.

Declarations

Conflict of interest  There is no conflict of interest in this research.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons 
licence, and indicate if changes were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly 
from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​:​/​/​c​r​e​a​t​i​v​e​c​o​m​m​o​n​s​.​o​r​g​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/​​​​​.​​

References

Abdulla, A. M., & Cramond, B. (2018). The creative problem finding hierarchy: A suggested model for 
understanding problem finding. Creativity. Theories-Research-Applications, 5(2), 197–229. ​h​t​t​p​s​:​/​/​d​
o​i​.​o​r​g​/​1​0​.​1​5​1​5​/​c​t​r​a​-​2​0​1​8​-​0​0​1​9​​​​​​​

Beckman, S. L. (2020). To Frame or Reframe: Where Might Design Thinking Research Go Next? Califor-
nia Management Review, 62(2), 144–162. https://doi.org/10.1177/0008125620906620

Bhardwaj, G., Crocker, A., Sims, J., & Wang, R. D. (2018). Alleviating the Plunging-In Bias, Elevat-
ing Strategic Problem-Solving. Academy of Management Learning & Education, 17(3), 279–301. 
https://doi.org/10.5465/amle.2017.0168

Bridoux, F., & Stoelhorst, J. W. (2022). Stakeholder Governance: Solving the Collective Action Problems 
in Joint Value Creation. Academy of Management Review, 47(2), 214–236. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​5​4​6​5​/​
a​m​r​.​2​0​1​9​.​0​4​4​1​​​​​​​

Chen, W. (2025). Problem-solving skills, memory power, and early childhood mathematics: Understand-
ing the significance of the early childhood mathematics in an individual’s life. Journal of the Knowl-
edge Economy, 16(1), 1–25. https://doi.org/10.1007/s13132-023-01557-6

Churchman, C. W. (1967). Guest Editorial: Wicked Problems. Management Science, 14(4,), B141–B142.
Gemelgo, B., Pereira, L. F., Dias, Á. L., & Carvalho, J. C. (2025). Unpacking disruptive innovation: Key 

insights and strategies for competitive advantage. Journal of Open Innovation: Technology, Market, 
and Complexity. https://doi.org/10.1016/j.joitmc.2025.100641

Gray, P. H. (2001). A problem-solving perspective on knowledge management practices. Decision Support 
Systems, 31(1), 87–102. https://doi.org/10.1016/S0167-9236(00)00121-4

Hayes, J. R. (1989). The complete problem solver (2. ed). Erlbaum.
Hurmelinna-Laukkanen, P., & Heiman, B. (2012). Finding the right problems to solve: Value creation 

unpacked. Baltic Journal of Management, 7(3), 238–250. https://doi.org/10.1108/17465261211245436
Kavadias, S., & Sommer, S. C. (2009). The Effects of Problem Structure and Team Diversity on Brainstorm-

ing Effectiveness. Management Science, 55(12), 1899–1913. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​2​8​7​/​m​n​s​c​.​1​0​9​0​.​1​0​7​9​​​​​​​
Lin, Y., Hsu, Y. C., & Wu, X. (2025). From Theory to Practice: Role-Playing and Knowledge Building in 

Digital Learning Environments. Journal of the Knowledge Economy, 16(1), 4726–4746. ​h​t​t​p​s​:​/​/​d​o​i​.​
o​r​g​/​1​0​.​1​0​0​7​/​s​1​3​1​3​2​-​0​2​4​-​0​2​1​5​6​-​9​​​​​​​

Livieratos, A. D., Vanhaverbeke, W., Tsekouras, G., & Angelakis, A. (2025). Unveiling the black box of 
open innovation in SMEs: Evidence-based key success factors and challenges. Journal of the Knowl-
edge Economy, 16(1), 3639–3662. https://doi.org/10.1007/s13132-024-02067-9

Mann, D. L. (2002). Hands-on systematic innovation: For technical systems (2nd ed). IFR Press.
McMillan, C., & Overall, J. (2016). Wicked problems: Turning strategic management upside down. Jour-

nal of Business Strategy, 37(1), 34–43. https://doi.org/10.1108/JBS-11-2014-0129
Mingers, J., & Rosenhead, J. (2004). Problem structuring methods in action. European Journal of Opera-

tional Research, 152(3), 530–554. https://doi.org/10.1016/S0377-2217(03)00056-0

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1515/ctra-2018-0019
https://doi.org/10.1515/ctra-2018-0019
https://doi.org/10.1177/0008125620906620
https://doi.org/10.5465/amle.2017.0168
https://doi.org/10.5465/amr.2019.0441
https://doi.org/10.5465/amr.2019.0441
https://doi.org/10.1007/s13132-023-01557-6
https://doi.org/10.1016/j.joitmc.2025.100641
https://doi.org/10.1016/S0167-9236(00)00121-4
https://doi.org/10.1108/17465261211245436
https://doi.org/10.1287/mnsc.1090.1079
https://doi.org/10.1007/s13132-024-02156-9
https://doi.org/10.1007/s13132-024-02156-9
https://doi.org/10.1007/s13132-024-02067-9
https://doi.org/10.1108/JBS-11-2014-0129
https://doi.org/10.1016/S0377-2217(03)00056-0


1 3

Journal of the Knowledge Economy

Moehrle, M. G. (2005). What is TRIZ? From Conceptual Basics to a Framework for Research. Creativity 
and Innovation Management, 14(1), 3–13. https://doi​.org/10.111​1/j.1476-86​91.2005.​00320.x

Mohaghegh, M., & Furlan, A. (2020). Systematic problem-solving and its antecedents: A synthesis of the lit-
erature. Management Research Review, 43(9), 1033–1062. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​1​0​8​/​M​R​R​-​0​6​-​2​0​1​9​-​0​2​8​4​​​​​​​

Mueller, S. (2005). The TRIZ Resource Analysis Tool for Solving Management Tasks: Previous Classifi-
cations and their Modification. Creativity and Innovation Management, 14(1), 43–58. ​h​t​t​​​​p​​s​:​​/​​/​d​​​o​i​​.​o​​r​g​​
/​​1​0​​.​1​1​1​1​/​j​.​1​4​6​7​-​8​6​9​1​.​2​0​0​5​.​0​0​3​2​4​.​x​​​​​​​

Newell, A., & Simon, H. A. (1972). Human problem solving (8. print). Prentice-Hall.
Nutt, P. C. (1999). Surprising but true: Half the decisions in organizations fail. Academy of Management 

Perspectives, 13(4), 75–90. https://doi.org/10.5465/ame.1999.2570556
Orloff, M. A. (2002). Grundlagen der klassischen TRIZ: Ein praktisches Lehrbuch des erfinderischen 

Denkens für Ingenieure; mit 326 Beispielen [Fundamentals of classical TRIZ: A practical textbook 
of inventive thinking for engineers; with 326 examples]. Springer.

Pannenbäcker, T. (2001). Methodisches Erfinden in Unternehmen: Bedarf, Konzept, Perspektiven für 
TRIZ-basierte Erfolge [Methodical invention in companies: Needs, concept, perspectives for TRIZ-
based success] (1st ed.). Gabler.

Pereira, L., Santos, R., Sempiterno, M., da Costa, R. L., Dias, Á., & António, N. (2021). Pereira problem 
solving: Business research methodology to explore open innovation. Journal of Open Innovation: 
Technology, Market, and Complexity, 7(1), Article 84. https://doi.org/10.3390/joitmc7010084

Pinheiro, J., Lages, L. F., Silva, G. M., Dias, A. L., & Preto, M. T. (2022). Effects of absorptive capacity 
and innovation spillover on manufacturing flexibility. International Journal of Productivity and Per-
formance Management, 71(5), 1786–1809. https://doi.org/10.1108/IJPPM-04-2020-0156

Pólya, G. (1975). How to solve it: A new aspect of mathematical method (2nd ed). Princeton university 
press.

Pretz, J. E., Naples, A. J., & Sternberg, R. J. (2003). Recognizing, Defining, and Representing Problems. 
In J. E. Davidson & R. J. Sternberg (Eds.), The Psychology of Problem Solving (1.a ed., pp. 3–30). 
Cambridge University Press. https://doi.org/10.1017/CBO9780511615771.002

Ritala, P., Andreeva, T., Kosonen, M., & Blomqvist, K. (2011). A problem-solving typology of service 
business. Electronic Journal of Knowledge Management, 9(1), 37–45.

Ritala, P., Heiman, B., & Hurmelinna-Laukkanen, P. (2016). The need for speed—unfamiliar problems, 
capability rigidity, and ad hoc processes in organizations. Industrial and Corporate Change, 25(5), 
757–777. https://doi.org/10.1093/icc/dtw028

Spradlin, D. (2016). Are you solving the right problem? IEEE Engineering Management Review, 44(4), 
47–54. https://doi.org/10.1109/EMR.2016.7792409

Steiner, G. (2009). The concept of open creativity: Collaborative creative problem solving for innovation 
generation-a systems approach. Journal of Business and Management, 15(1), 5–33.

Su, C. T., Lin, C. S., & Chiang, T. L. (2008). Systematic improvement in service quality through TRIZ 
methodology: An exploratory study. Total Quality Management & Business Excellence, 19(3), 223–
243. https://doi.org/10.1080/14783360701600662

Szarucki, M. (2013). Model Of Method Selection For Managerial Problem Solving In An Organization. 
Business Management and Education, 11(1), 168–187. https://doi.org/10.3846/bme.2013.10

Terninko, J., Zusman, A., & Zlotin, B. (1998). Systematic innovation: An introduction to TRIZ (theory of 
inventive problem solving). St. Lucie Press.

Thomke, S., & Reinertsen, D. (2012). Six myths of product development. Harvard Business Review, 
90(5), 84–94.

Wahl, J., Füller, J., & Hutter, K. (2022). What’s the problem? How crowdsourcing and text-mining may 
contribute to the understanding of unprecedented problems such as COVID-19. R&D Management, 
52(2), 427–446. https://doi.org/10.1111/radm.12526

Wedell-Wedellsborg, T. (2017). Are you solving the right problems? Harvard Business Review, 95(1), 
76–83.

Wedell-Wedellsborg, T. (2020). Facing A Tough Problem? Try Reframing It. Leader to Leader, 2020(97), 
18–23. https://doi.org/10.1002/ltl.20506

Zhu, Y., Liu, X., Xiao, Y., & Sindakis, S. (2024). Mathematics anxiety and problem-solving proficiency 
among high school students: Unraveling the complex interplay in the knowledge economy. Journal 
of the Knowledge Economy, 15(4), 20516–20546. https://doi.org/10.1007/s13132-023-01688-w

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

https://doi.org/10.1111/j.1476-8691.2005.00320.x
https://doi.org/10.1108/MRR-06-2019-0284
https://doi.org/10.1111/j.1467-8691.2005.00324.x
https://doi.org/10.1111/j.1467-8691.2005.00324.x
https://doi.org/10.5465/ame.1999.2570556
https://doi.org/10.3390/joitmc7010084
https://doi.org/10.1108/IJPPM-04-2020-0156
https://doi.org/10.1017/CBO9780511615771.002
https://doi.org/10.1093/icc/dtw028
https://doi.org/10.1109/EMR.2016.7792409
https://doi.org/10.1080/14783360701600662
https://doi.org/10.3846/bme.2013.10
https://doi.org/10.1111/radm.12526
https://doi.org/10.1002/ltl.20506
https://doi.org/10.1007/s13132-023-01688-w


1 3

Journal of the Knowledge Economy

Authors and Affiliations

David Rodrigues2 · Leandro F. Pereira1  · Álvaro L. Dias1 ·  
José Crespo de  Carvalho2

	 Leandro F. Pereira
leandro.pereira@iscte-iul.pt

David Rodrigues
davidmorodrigues2@gmail.com

Álvaro L. Dias
Alvaro.Dias@iscte-iul.pt

José Crespo de Carvalho
Crespo.carvalho@iscte-iul.pt

1	 ISCTE Business School, BRU-IUL Business Research Unit, Lisbon 1649-026, Portugal
2	 ISCTE Business School, Lisbon, Portugal

http://orcid.org/0000-0002-4920-0498
mailto:leandro.pereira@iscte-iul.pt
mailto:davidmorodrigues2@gmail.com
mailto:Alvaro.Dias@iscte-iul.pt
mailto:Crespo.carvalho@iscte-iul.pt

	﻿Strategic Problem-Solving in the Knowledge Economy: Bias Mitigation, Knowledge Conversion, and Innovation
	﻿Abstract
	﻿Introduction
	﻿Methodology
	﻿Systematic Literature Review
	﻿Presentation and Analysis of Information
	﻿Analytical Clustering of the Reviewed Literature
	﻿Systematic Literature Review: General Considerations
	﻿Problem Classification and Characteristics
	﻿Problem-Solving: Defining, Understanding and Solving the Problem

	﻿Discussion: Problem-Solving Tools as Knowledge-Economy Capabilities
	﻿Conclusions
	﻿Appendix
	﻿﻿R﻿eferences


