
 

1 

Problem ‘structure’ and policy ‘design’ as verbs: Implications for 

the governance of wicked problems 
Vanessa Schweizer, Christina Comeau, Natalya Siddhantakar, Naresh Singh 

 

 

 

Table of Contents 

 

Abstract 2 

1. Introduction 3 

2. Background 4 

3. Design Thinking 6 

3.1 What design thinking is not 6 

3.2 Summary of design thinking 8 

4. Implications for Governance 11 

4.1 Wicked problems and governance in a complex system: Control vs. influence 12 

4.2 Implications for evaluating interventions on wicked problems 15 

4.3 Case study: Governing Birmingham, UK as a complex system 21 

5. Conclusion 26 

References 27 

 

 

  



 

2 

Problem ‘structure’ and policy ‘design’ as verbs: Implications for 

the governance of wicked problems 
Vanessa Schweizer1, Christina Comeau2, Natalya Siddhantakar3, Naresh Singh4 

 

1University of Waterloo, Dept. of Knowledge Integration, Canada 

2Royal Roads University, School of Leadership Studies, Canada 

3University of Waterloo; School of Environment, Enterprise and Development; Canada 

4Jindal School of Government and Public Policy; Centre for Complexity Economics, Applied 

Spirituality and Public Policy; India 

Abstract 

This paper addresses the structural characteristics of wicked problems and their 

attendant demands on leadership, policy design, and implementation for effective 

resolution and governance. We focus on the multi-faceted (i.e. complex) nature of 

wicked problems as well as the reality of decision making under uncertainty. For many 

complex policy problems (especially those that are long lived), multi-facetedness and 

uncertainty should be considered as structural characteristics rather than quirks or 

‘flaws’. The implication of such characteristics is that policymaking for wicked problems 

must be more than management; leaders and institutions must create and foster spaces 

for governance that are complex-adaptive and problem-based (CAPB). Further 

implications of CAPB governance are that policy design should be understood as a verb 

(i.e. creative process) rather than noun (i.e. product). The field of design thinking 

systematizes how designers solve problems (e.g. Ulrich 2011), and this paper 

discusses its implications for policy design and governance when applied to wicked 

problems. Design thinking can be contrasted to linear thinking, which relies heavily on 

expertise for top-down planning and execution (Chang 2019). Instead, design thinking 

employs an amalgamation of evidence and vision (Berger 2009) to explore-test-iterate 

multiple generations of possible implementations before adopting any particular 

implementation longer-term (Ulrich 2011, Chang 2019). In design thinking, problem 

structure is both noun and verb: An initial characterization of the problem is made to 

kick-start problem solving. However, first impressions are not presumed to be 

sufficiently accurate, and the design-thinking process -- which includes regular 

consultation with stakeholders on the desired outcomes of policy or governance -- feeds 

back into making sense of what the problem truly is. Such iterative feedback to 

understand problem structure is a necessity when one aims to do more good than harm 

with policy interventions on complex systems. Furthermore, human-centred design 
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(Brown 2009) calls on designers to ground their problem-solving in empathy for 

stakeholders (see also Chang 2019). We argue further that the empathic core of 

human-centred design has implications for the problem-solving process itself. To truly 

be human-centered, design thinking must engage a larger matrix of human capacity for 

problem solving (e.g. policy co-design with stakeholders). However, too often, policy is 

treated as a sequence of predetermined steps (Brown & Wyatt 2010). We conclude that 

problem structure matters for achieving desired policy outcomes. However, for wicked 

problems, problem structure may be multi-faceted or hidden. Under such conditions, 

what is equally important to problem structure is the problem-solving process of policy 

analysts, policymakers, and those who govern implementation. In the context of wicked 

and/or complex problems, linear thinking is likely to lead to sub-optimal policy or outright 

failure due to underdeveloped (or simply incorrect) problem structuring. Wicked 

problems should be approached with humility, and leaders must be committed to 

learning, which will be most effective when a diversity of human perspectives are 

leveraged. In order to address wicked problems effectively, leaders must become adept 

at convening and leveraging a diversity of human relationships within a system of 

interactions committed to sustained problem-based learning. 

Keywords: Wicked problems, complexity, Cynefin framework, design thinking, 

bureaucracy theory, Human Learning Systems 

 

1. Introduction  

This paper addresses the structural characteristics of wicked problems and their 

attendant demands on leadership, policy design, and implementation for effective 

resolution and governance. We focus on the multi-faceted (i.e. complex) nature of 

wicked problems as well as the reality of decision making under uncertainty. For many 

complex policy problems (especially those that are long lived), multi-facetedness and 

uncertainty should be considered structural characteristics rather than quirks or ‘flaws’. 

A major implication of wicked problems is that dominant approaches to problem-solving 

-- which are linear -- are too inflexible and update too slowly to achieve desired 

outcomes. This paper summarizes the tenets of design thinking as verbs, or processes, 

that would be appropriate to adopt in a governance context. The structure of the paper 

is as follows. Section 2, “Background”, clarifies the meaning of key terms including 

wicked problems, complexity, and uncertainty. Section 3, “Design Thinking”, clarifies 

that this paper focuses on design thinking as a process rather than artifacts that might 
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be associated with it (e.g. concept maps). Section 3 also provides a summary of phases 

of design thinking. Section 4, “Implications for Governance”, has three subsections. 

Section 4.1 contrasts two key approaches that policymakers and administrators might 

take to deal with wicked problems: controlling them versus influencing elements of the 

system (such as stakeholders or other policy actors) toward more desirable outcomes. 

Section 4.2 discusses implications for evaluation processes when governing for 

influence rather than control. Section 4.3 provides a case study of applying complexity 

principles and elements of design thinking: the 2010 “Modelling Birmingham” project in 

the UK. Section 5, “Conclusion”, summarizes the full paper.  

2. Background 

Wicked problems are the undesired emergent outcomes of complex social systems 

that cannot be understood or addressed in isolation (Head and Alford, 2015). Climate 

change, systemic racism, poverty, global security, and similar social justice and 

environment issues occur from the local to global levels and are examples of wicked 

problems. While much of society feels morally compelled to address wicked problems, 

discourse varies on designing and implementing systemic interventions that lead to 

meaningful resolution. Unlike other types of problems that if solved once, can be solved 

again, every wicked problem is unique. This makes sense given that wicked problems 

are rooted in the multiplicity of political, social, economic and environmental systems 

that describe our daily lives (Duffy, 2017). In short, wicked problems are subject to the 

ebb and flow of the complex systems from which they arise.  

Complex systems are a class of systems that are more than the sum of their 

parts. They are characterized by internal interdependencies that give rise to nonlinear 

(i.e. unexpected) behaviour. This dynamic, and the insufficient results of conventional 

problem-solving techniques, suggest that linear (cause-and-effect) models of policy 

planning are evidently obsolete (Mainzer, 2004). 

Cause-and-effect models play a significant role in ordering information that helps 

humans make sense of the world. When such models are insufficient, certitude falls by 

the wayside. Uncertainty is generally recognized as having at least three key 

dimensions. First, there is aleatory uncertainty, which refers to the characteristic of 
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outcomes being indeterminate. Aleatory uncertainty is often expressed through 

measures such as probabilities. Second, there is epistemic uncertainty, which refers to 

limits to what is known. Limits in knowledge could be due to limitations in data, 

experience, or cognitive biases that produce blindspots. Third, there is ambiguity, which 

may be due to linguistic imprecision (e.g. the incomplete representation of reality 

afforded by language).  

Those seeking to catalyze solutions in the midst of such uncertainty can be 

confused and frustrated by short periods of perceived stability followed by unexpected 

sudden changes (Frelin, 2016, p. 232). Consequently, when it comes to wicked 

problems, there is little or no ability to test the effectiveness of a potential solution in a 

system that is not only changing but also changed by the very intervention intended to 

stabilize it. To compound the dilemma further for policymakers, Rittel and Webber 

(1973) argued that social planners facing wicked problems are held liable for the 

consequences of their actions (p. 166). They have no right to be wrong. Churchman 

(1967) agreed, saying that "whoever attempts to tame a part of a wicked problem, but 

not the whole, is morally wrong".  

Importantly, we recognize that governance itself is a complex task. As Dietz et al. 

(2003) noted, “Governance conveys the difficulty of control, the need to proceed in the 

face of substantial uncertainty, and the importance of dealing with diversity and 

reconciling conflict among people and groups who differ in values, interests, 

perspectives, power, and the kinds of information they bring to situations” (p.1911). 

Herein lie two key roles for governance: control vs. influence. Control speaks to the 

public need for governments to act authoritatively, while influence involves soft skills 

such as facilitation and negotiation. In Section 4, we explore the balance of these roles 

when policymakers work to understand the structure of wicked problems and engage in 

policy design. 

Due to the complexity underlying wicked problems and the uncertainty in how 

well we understand the problem and its most-promising solutions, policymaking (i.e. 

policy design) for wicked problems must be more than simply tactical management 

(whether of resources, crises, etc.). Interventions in complex systems may be in the 

form of policy, programs, or unique innovations. Given the unpredictable dynamic of 
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complex systems, policy-based interventions must be adaptive if they are to remain 

relevant. The change-cycle of governance instruments such as rules, regulations, and 

laws are each progressively longer and more difficult. Such realities mean that policy 

interventions to solve wicked problems, at least initially, should not be anchored in rigid 

frameworks. Prototyping small-scale trial interventions with the intent to learn before 

moving to ‘pilot’ solutions can be a hands-on way to improve outcomes and mitigate risk 

(Clark, 2002).  Propitiously, design thinking provides principles for exercising adaptive 

policy leadership in a complex world.   

3. Design Thinking 

The field of design thinking systematizes how designers solve problems (e.g. Ulrich, 

2011), and this paper discusses its implications for policy design and governance when 

applied to wicked problems. Section 3.1 begins with clarifying design thinking as a 

process, which should not be confused with artifacts that might be employed while 

performing design thinking. The section then contrasts design thinking with problem-

solving approaches in governance that are dominant, namely linear problem-solving. 

Section 3.2 summarizes the process of design thinking and points out some implications 

for the governance of wicked problems, which are discussed further in Section 4.  

3.1 What design thinking is not 

In the influential book Change by Design, Tim Brown introduced the label “human-

centred design” for problem-solving processes that centre the needs of users while 

developing a designed product/service. In some contexts, human-centred design is 

considered an example of a systems thinking method alongside other techniques such 

as social network analysis, scenario analysis, cognitive mapping, participatory systems 

mapping, and so forth. However, that is not the position of this paper. Instead, such 

systems thinking methods would be considered techniques that may be applied while 

doing, or enacting, design thinking (see e.g. Martin and Hanington, 2012). In other 

words, methods such as social network analysis produce particular outputs (such as a 

network map) that might be an artifact generated while engaging in problem solving. 

Instead, this paper focuses on the larger arc of the process of design thinking as an 
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approach to solving policy problems rather than some distinctive artifacts often 

employed in human-centred design (e.g. user/stakeholder personas, empathy maps). 

To elucidate further the focus of this paper, it may be helpful to contrast what design 

thinking is not. As summarized by Brown & Wyatt (2010): 

 

Time and again, [social intervention] initiatives falter because they are not based on the 

client’s or customer’s needs and have never been prototyped to solicit feedback. Even 

when people do go into the field, they may enter with preconceived notions of what the 

needs and solutions are. This flawed approach remains the norm in both the business and 

social sectors (p. 32, emphasis added). 

 

Other authors have given names to the dominant problem-solving method, which 

proceeds in a largely linear fashion after a problem has been defined (or structured) and 

a plan has been set. Names include plan-execute (Chang, 2019) or the waterfall model 

(Ulrich 2011). Weisert (2003) explains that the latter gets its name from “the inability of 

water to flow uphill. Once you've passed a given point [in the project cycle or decision 

sequence], there's no going back”. The reason why the plan-execute approach for 

problem solving is pervasive is that it is effective for many problems, but not wicked 

problems.  

How might one know when they are facing a problem that is unlikely to be solved 

through linear problem-solving? Kurtz, Snowden, and Boone (Kurtz and Snowden, 

2003; Snowden and Boone, 2007) developed the influential Cynefin sensemaking 

framework, which categorizes decision contexts into four major types. The authors 

pointed out that simple contexts (e.g. completing items on a checklist) as well as 

complicated contexts (e.g. managing a well-defined project with a fixed deadline 

employing the efforts of multiple departments) can be addressed effectively through 

linear problem-solving. What the simple and complicated contexts have in common is 

that cause-effect relationships in the decision context are noncontroversial.1 Snowden 

and Boone (2007) label the simple and complicated contexts as “ordered” decision 

contexts. The authors also noted that leaders often mistake complex contexts for being 

 
1 In the complicated context, relevant cause-effect relationships may simply need further 
expertise in order to be interpreted. Example: Enlisting the help of a mechanic to diagnose a 
problem in a malfunctioning car. 
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more manageable than they are (i.e. mistaking complex contexts for complicated 

contexts). During times of crisis (i.e. chaotic contexts), authority figures, which often 

include policymakers, will be the first ones called upon to respond. What complex and 

chaotic contexts have in common is that cause-effect relationships are not 

straightforward and may even be in flux. Such contexts are characteristic of wicked 

problems and are considered by Snowden and Boone (2007) to be “unordered”. The 

authors noted that problem-solving in both complex and chaotic contexts will fall short if 

it is too linear. Snowden and Boone (2007) explained: 

 

Of primary concern [in the complex context] is the temptation to fall back into traditional 

command-and-control management styles—to demand fail-safe business plans with 

defined outcomes. Leaders who don’t recognize that a complex domain requires a more 

experimental mode of management may become impatient when they don’t seem to be 

achieving the results they were aiming for. They may also find it difficult to tolerate failure, 

which is an essential aspect of experimental understanding. If they try to overcontrol the 

organization, they will preempt the opportunity for informative patterns to emerge. Leaders 

who try to impose order in a complex context will fail, but those who set the stage, step 

back a bit, allow patterns to emerge, and determine which ones are desirable will 

succeed. ... They will discern many opportunities for innovation, creativity, and new 

business models (emphasis added).    

 

Design thinking is the experimental mode of management needed for addressing 

wicked problems in complex contexts characterized by uncertainty. Design thinking is 

also an antidote to the temptation for leaders to “impose order” prematurely on 

unordered contexts. 

3.2 Summary of design thinking 

Brown (2009) warns that those unfamiliar with design thinking who see it up-close for 

the first time could mistake it for being “no process” at all. This perception may be due 

to the unflinching commitment of design thinking to learning rather than following a plan. 

In fact, if there are indications that the existing plan may have limitations, such 

limitations aim to be fixed immediately rather than letting the plan run its course, 

documenting all limitations, and recommending possible amendments to address them. 

The regular doubling-back of efforts (which is seen as a feature of design thinking rather 

than flaw) leads Brown to characterize it as moving through “overlapping spaces” of 



 

9 

activity. Importantly, proponents of human-centred design advocate that stakeholders or 

target users also be engaged in the activities of each of the spaces; effective design 

thinking is done with stakeholders rather than applied to them. Different authors have 

given these spaces different names, but they generally include:  

 

Space (1): Observing, detecting, or acknowledging that there is a problem. 

Relevant activities are rooted in the objective of fact-finding and include ethnography, 

shadowing, or recording a diary, all undertaken within the problem context. Dominant 

questions in this space are what, when, where, and who. 

 

Space (2): Defining what the problem is as well as what some indications might 

be that an implemented solution is ameliorating said problem. Activities in this 

space include, first, articulating problem structure, and the dominant question 

addressed at this stage is why. A second activity in this space is envisioning desirable 

goals for change. When articulating criteria for success, relevant questions include how 

and what, e.g., “How will we know that we are solving the problem?” and “What does 

success look like?” Relevant activities might include visioning (Berger, 2009).  

 

Space (3): Exploring alternative ideas for how the problem might be solved. Space 

(3) is an ideation space, where the dominant question is, “How might we …?” When 

there is a wicked problem to solve, it means that at least one new idea needs to be 

found.2 It has been well established in studies of creative thinking and machine learning 

that the odds of finding a useful, new idea increase when it is selected from a large 

number of alternative ideas (see e.g. Chan, 2017), and a way to generate more ideas is 

to involve more people in the process. Relevant activities are brainstorming and play 

(e.g. doodling, roleplay). A key mindset in Space (3) is detachment from the ideas 

generated, e.g., “There are no judgments here, we are just playing around with ideas”. 

 

 
2 Problems that arise due to negligence -- i.e., where a known, accepted solution exists but 
simply was not executed -- might be ‘solved’ through activity in Space (2). Wicked problems, 
however, need new interventions not currently on offer in the status quo, so continued problem-
solving activity beyond Space (2) into Space (3) would be called for. 
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Space (4): Experimenting with a proposed solution in order to learn rather than to 

demonstrate. Space (4) is a low-stakes testing space outside of the system using low- 

and lower-fidelity prototypes. The objective is to learn whether a candidate idea from 

Space (3) is feasible, not to demonstrate that it is the best idea. The distinction between 

an idea being feasible vs. the ‘best’ is important for characterizing what activities should 

be happening in Space (3). In design thinking, an important measure of progress is time 

to first prototype (Brown 2009), where prototyping should be rapid in order to learn as 

quickly as possible as much as possible. Low- and lower-fidelity prototypes that fail are 

often more informative, and therefore more valuable, than prototypes that succeed. 

Failed prototypes signal to the problem-solver that something fundamental was 

misunderstood about the candidate solution, the nature of the problem, and/or the 

system itself, and they redirect the problem-solver to a previous Space to revisit 

conclusions or assumptions and to try again. In contrast, fixation on demonstrating that 

an idea is the ‘best’ is likely to misdirect activities toward prematurely enhancing the 

fidelity and investment in a prototype. Investment in an idea before its feasibility has 

been shown can activate a sunk-cost fallacy, where problem-solvers waste resources 

continuing to prop up a proposed solution that will ultimately fail.  

 

Space (5): Evaluating the effectiveness of the solution. Once a candidate solution 

has shown its feasibility in Space (4), the problem-solver can evaluate its effectiveness. 

Such evaluation may lead to refinements of the proposed solution that make it more 

elegant or economical to implement or are anticipated to enhance its effectiveness. 

Naturally, such refinements should be considered new experiments to study in Space 

(4). Depending on the nature of the refinements, the prototype might also begin to 

assume traits that are of higher fidelity and be subjected to user testing that is more 

realistic. In short, proposed solutions that have succeeded more than one round in 

Space (4) may graduate from low-stakes testing outside the system (e.g. in a ‘lab’ 

setting) to higher-stakes testing within the system (i.e. in ‘the field’) in the form of a pilot 

program before being formally adopted as new policy. Further discussion of a design-

thinking perspective on policy evaluation is taken up in Section 4. 
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Importantly, because of the commitment in design thinking to learning rather than 

following a plan, it is expected that while occupying any of the aforementioned five 

spaces, one might need to fall back to a previous space (including back to Space (1)) 

and try again. Indeed, some lessons about the feasibility of a proposed solution or some 

other facet of a wicked problem may not become apparent until the latter stages of 

problem-solving or prototyping. Because of the dynamic relationship between the 

Spaces of design thinking, problem structure is both noun and verb: An initial 

characterization of the problem structure is made to kick-start problem solving. 

However, first impressions are not presumed to be sufficiently accurate, and 

refinements to problem structure (i.e. the verb of “structuring the problem”) emerge from 

the design-thinking process. Regular consultation with (or better yet, the active 

participation of) stakeholders on the desired outcomes of policy or governance feeds 

back on the policy design process to better make sense of what the wicked problem 

truly is. As will be discussed further in Section 4, part of why integrative consultation (i.e. 

policy co-design with stakeholders) is effective for solving wicked problems is that it 

engages a larger and more diverse matrix of human capacity for problem solving. Such 

iterative feedback to understand problem structure is a necessity when one aims to do 

more good than harm with policy interventions on complex systems.  

Design thinking is becoming fashionable in the private sector but is not yet as 

common in public policy. This paper makes the argument that design thinking should be 

utilized in policy contexts, especially for wicked problems. To shed light on the 

challenges for taking up design thinking in the policy sector, Section 4 examines 

fundamental tensions in governance between the objectives of control vs. influence. 

From these alternative objectives, alternative meanings and approaches also become 

established for policy ‘interventions’ and how they should be evaluated (i.e. linear vs. 

non-linear approaches).  

4. Implications for Governance 

As introduced in Section 2, complex systems have internal interdependencies that give 

rise to unexpected system behaviour. Such internal interdependencies might be 

complicated causal chains or internal feedbacks. Some complex systems seem to be 
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‘alive’ because the system itself adapts as conditions (external or internal) change. 

Such systems are called complex-adaptive systems (CAS). Socio-political systems are 

CAS, as connections and interactions among socio-political agents, social networks, 

bridging organizations, and institutions lead to the emergence of macroscopic patterns 

that then loop back on the agents in a dynamic, never-ending process. Given that social 

systems are ever-changing (as are other systems that social systems interface with 

such as natural systems, technological systems), learning about changes in system 

states and dynamics becomes essential for effective governance -- especially during 

times of crisis to transform crisis into opportunity (Preiser and Woermann, 2019). The 

need for learning when governing in a complex system means that governance requires 

feedback mechanisms to evaluate to what degree intended interventions in system 

behaviour are: a) occurring, b) effective, and c) sustainable. However, as also 

discussed in Section 2, wicked problems provide little or no ability to test the 

effectiveness of a potential solution in a system that is not only changing but also 

changed by the very intervention intended to stabilize it (i.e. the socio-political CAS). In 

addition, decision makers facing wicked problems will be held liable for the 

consequences of their actions with little forgiveness if they make the wrong decisions. 

What is a decision maker to do? 

 This section has three subsections. Section 4.1 first examines two key principles 

that may compel how a governing body reacts to wicked problems: controlling them vs. 

influencing elements of the system (such as stakeholders or other policy actors) toward 

more desirable outcomes. Section 4.2 then discusses implications for evaluation 

processes when governing for influence rather than control. Section 4.3 then provides 

an example of how complexity principles and elements of design thinking were applied 

in a real case: the 2010 “Modelling Birmingham” project in the UK.  

4.1 Wicked problems and governance in a complex system: Control vs. influence   

When undertaking change work, a widely held view asserts that policy or program 

initiatives act as ‘controls’ on the social system intended to drive desired outcomes. The 

‘control’ paradigm in public administration can be traced to Max Weber (1864-1920), 

who was among the first to describe and analyze traditional administrative and 
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organizational structures. His bureaucracy theory founded the classic control-based 

paradigm in public administration, which dominated the field for most of the 20th century. 

In Weber’s theory, the existence and effectiveness of the state and any ruling 

organization are continuously safeguarded by the application and threat of physical, 

economic, or legal coercion. In the implementation of its order, the state claims 

monopoly over coercion accepted by the public as legitimate (Weber, 1978). 

Administrative processes are one of the ways coercion is exercised. 

Weberian bureaucracy theory is founded on the belief that in order to be efficient, 

any organization supporting the rule of the state must be highly formalized, solve 

problems in an orderly (i.e. linear) manner, be impersonal, and be authoritative. The 

‘ideal’ well-functioning civil service must have a formal set of laws, rules and 

regulations, well-defined specialization (i.e. division) of labour, definitive hierarchy in its 

organizational structure, and remain impersonal when applying rules and exercising the 

power of coercion. Writing in the early 20th century, Weber attributed the emergence of 

bureaucracy to the increased complexity of problems faced by public institutions, 

increased population, and the rise in complexity and interconnectedness of the global 

community. Weber saw bureaucracy as the most efficient and rational way of managing 

public affairs at the time. 

In linear systems, such formal structures may be helpful for maintaining order 

and solving problems; however, in the non-linear systems from which wicked problems 

emerge, such approaches fall short. Bureaucracies deal with the complexities of wicked 

problems by artificially reducing uncertainty through two fundamental strategies: first, a 

wicked problem might be re-classified as a familiar, simpler problem and dealt with 

accordingly. Second, a wicked problem might simply be ignored because it is 

considered beyond the scope of bureaucratic responsibility. Neither of these strategies 

actually solves the problem, and policy responses that are inappropriately applied risk 

making the wicked problem worse. In fact, Weber was also a critic of the rigid 

organizational form of bureaucracy. He saw it as a threat to individual freedoms 

because of its depersonalized model incapable of dealing with the nuance of individual 

cases (Tomo, 2018). The inability of bureaucracies to make novel decisions quickly, 

lack of flexibility, and lack of stakeholder representation make the bureaucratic model 
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incapable of addressing the complexity of the real world. Weber also admitted that 

bureaucratic institutional structures could alter the underlying rationality of public policy 

actors to produce misguided and inappropriate outcomes, the so-called “iron cage” of 

rule-based rational control (Geyer and Rihani, 2010). Now, the traditional administrative 

and bureaucratic tools of large-scale institutions are recognized as key contributors to 

most public policy failures (Scott, 2020). 

As discussed in Section 2, wicked problems are the result of emergent outcomes 

from complex systems, so their resolution is unlikely through control-oriented directives. 

Instead, tapping into the organic actions and interactions of the elements of the socio-

political CAS -- individual agents, organizations, and institutional networks, -- may be 

more effective for arriving at emergent or ‘self-organized’ outcomes (Arnaboldi et al., 

2015; Lawrence and Phillips, 2019). To avoid misconception of what drives effective 

change in a CAS, a governance mindset of ‘influence’ rather than ‘control’ broadens 

considerations of what policy actions are possible and guards against missing the 

relevance of system details and dynamics that might otherwise be overlooked. Exerting 

influence as an enabler of complex change is the multi-dimensional work of social 

learning across individuals, organizations, and institutions to shape beneficial system 

conditions as catalysts for change (Lawrence & Philips, 2019). The dimensions of 

enabling work include: 

 

· The creation and distribution of information and experiences as narratives or text; 

· Sustaining, expanding, and diversifying a fabric of relationships; and 

· Providing the material objects that support work. 

 

The aforementioned dimensions facilitate social learning by leader and actor groups by  

lift[ing] the focus from simplistic beliefs in stakeholder participation or blueprint solutions 

such as policy instruments or economic incentives towards a deeper understanding of 

social responses and the significance of realizing that the social dimension of the 

problem of fit and the governance challenges of systems is a complex entity (Boyd and 

Folke, 2012, p. 268, emphasis added). 
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Similarly, the mechanisms of complex change can inform a shift of intentionality 

from policy decisions for optimization, or adopting the ‘best available’ policy design as a 

permanent solution, to policy design for systemic improvements that make things ‘better 

than before’ (Holland, 2012). In the case of the latter, however, the effort and the 

outcome may be more subtle than what one might hope. 

The paradigm shift from control to influence is enacted in the design of 

‘interventions’ as purposeful actions by agents who create change rather than guidance 

or rules that constrain work (Midgley, 2015). If the intent of interventions is to motivate 

the actions of agents and networks, then the principle that change is best done ‘with’ 

people rather than ‘to’ them makes sense (Senge, 2006). Therefore, the design of 

systemic interventions, whether policy or program, benefits from wide-spread 

stakeholder participation (Midgley, 2000). Participation of a diversity of stakeholders 

introduces human-centered principles into multiple stages of policy management 

including the design, implementation, and enforcement stages of policy management. 

As will be shown in the case study in Section 4.3, diverse stakeholder participation also 

mitigates risk by increasing the breadth of reflexivity and contingency in the policy 

process (Bushe and Marshak, 2015).  

4.2 Implications for evaluating interventions on wicked problems 

Two key implications for how interventions might be evaluated is (1) whether the aim of 

the intervention is to influence agents who create change vs. to control what agents do 

and (2) whether the intervention was tested outside the system (e.g. in a ‘lab’ setting) 

vs. inside the system (i.e. in ‘the field’). This section will discuss ex ante vs. in situ 

interventions first and then provide a summary of useful approaches for evaluating 

possible or real policy interventions according to the aforementioned implications. 

The first issue is whether the intervention being evaluated was tested outside vs. 

inside the real system. Since intervention design and implementation is no more 

predictable than any other aspect of complex systems, the design principle of rapid 

prototyping discussed in Section 3 describes a quick and economical means of ‘learning 

before doing’. Early prototypes should be tested outside the system in settings that 

might be characterized as a ‘lab’ or ‘off stage’. Importantly, prototyping describes the 
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first arena for safe-to-fail conditions for policy design: a commitment to learning about 

the wicked problem and the socio-political CAS from, and with, stakeholders. When the 

process of structuring the wicked problem, as well as prototyping and developing its 

solutions, is recognized by all as a process of learning, unintended outcomes can be 

recast as building knowledge and experience rather than exercising poor judgement or 

mismanagement. In this sense, we distinguish ‘prototypes' from ‘pilots’. Prototypes are 

novel candidates for intervention tested outside the complex system that add 

expeditious informational value to intervention design whether they fail or succeed. In 

contrast, pilots are more resource intensive tests within the complex system of what is 

hoped, after refinement, will be operationalized.  

Before a prototype might be further developed to advance to a pilot phase, it 

must be evaluated. In design thinking as summarized in Section 3, prototype evaluation 

is the process of revisiting conclusions drawn from Space (2): What did the 

policymakers (i.e. designers) conclude might be some indications that an implemented 

solution is ameliorating the problem? What were the envisioned desirable goals for 

change? Progress towards goals might be assessed through qualitative or quantitative 

benchmarks, and assessing the prototype’s performance against said benchmarks is 

the process of evaluation. Conclusions from the evaluation determine what policy 

design activities should happen next: If policy designers are satisfied with the evaluation 

outcomes, the prototype may be refined to develop a pilot; if not, the candidate idea 

may be overhauled or scrapped, with corresponding revisits to early Spaces of design 

thinking.  

For evaluating interventions that are in situ, one must also then consider the 

second issue, i.e., whether the aim of the intervention is to influence agents who create 

change vs. to control what agents do. As discussed in Section 4.1, the prevailing 

approach to governance is to manage uncertainty by attempting to control it. The tenets 

of Weberian bureaucracy theory suggest that the most reliable indicators to evaluate 

policy interventions will be SMART, i.e. specific, measurable, achievable, relevant, and 

time-bound. However, as discussed in previous sections of the paper, SMART 

indicators presume that the relationships between policy interventions and system 

responses are straightforward (i.e. ordered). The Cynefin framework calls such policy 
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contexts “complicated”; however, under a “complex” policy context, relationships 

between policy interventions and system responses lack such order.3 SMART indicators 

might provide a familiar framework for evaluating policy interventions; however, for a 

policymaking context that is complex, such indicators will provide partial information 

about the effectiveness of the policy intervention at best and useless information at 

worst. Thankfully, alternative SPICED indicators have been developed that better suit 

complex policy contexts, as they prioritize participatory engagement of stakeholders and 

provide guidance on the practices for indicator use, or application. 

SPICED stands for subjective, participatory, interpreted and communicable, 

cross-checked, empowering, diverse and disaggregated. The objective of SPICED 

indicators is to engage stakeholder and policymaker communities to increase 

awareness, information exchange, and learning. From the perspective of the Cynefin 

framework, such indicators provide qualitative guidance for evaluation activities that 

help policymakers develop order -- in the forms of shared information and cohesive 

effort -- when the policy context is unordered. Importantly, SPICED indicators work 

through a governance paradigm of influence rather than control.  

 
3 Unordered relationships are not necessarily disordered. In the Cynefin framework, “complex” contexts 

have an order that may be evolving, or expert consensus might be low about how relationships are 
ordered. In contrast, “chaotic” contexts might share some of the aforementioned traits of complex 
contexts but are changing so disruptively, rapidly, or both that the context also gives rise to disorientation 
(i.e. disorder, or the perception of disorder).   
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A concrete example of SPICED indicators for effective activities that design 

system interventions (yet are also simultaneously system intervention itself) comes from 

design thinking: The Agile Manifesto (Beck et al., 2001). Agile was born in the context of 

software development, but it was a response to problems in the field that can also be 

found in public policy: products (i.e. intended system interventions) would be less 

effective or impactful than desired, great effort would be expended in the process to 

develop them, and morale was often sacrificed during research and development. In 

writing about the history of The Agile Manifesto, Jim Highsmith explicitly criticized 

bureaucratic institutional norms in corporations, which altered the underlying rationality 

of management. Onerous and meaningless outputs from software developers were 

typically required: 

The Agile movement is not anti-methodology, in fact, many of us want to restore 

credibility to the word methodology. We want to restore a balance. We embrace 

modeling, but not in order to file some diagram in a dusty corporate repository. We 

embrace documentation, but not hundreds of pages of never-maintained and rarely-used 

tomes. We plan, but recognize the limits of planning in a turbulent [business] 

environment.   
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In short, the aforementioned corporate requirements reflect Weber’s “iron cage” of rule-

based rational control within bureaucracy, and it hampered (or worse, derailed) effective 

problem-solving among developers. Instead, Agile succinctly declares: 

We are uncovering better ways of developing software by doing it and helping others do it. 

Through this work we have come to value: 

● Individuals and interactions over processes and tools 

● Working software over comprehensive documentation 

● Customer collaboration over contract negotiation 

● Responding to change over following a plan 

That is, while there is value in the items on the right, we value the items on the left more. 

Let us now consider the transferable lessons from Agile, a style of design 

thinking, to policy design. There are multiple methods for policy evaluation that bear 

similarities to Agile by shifting foci away from documentation and plans toward 

individuals, interactions, and collaborations. Advocates of the Human Learning Systems 

(HLS) approach contend that governance and decision making through performance 

reward and punishment mechanisms is demoralizing, slow, and wasteful (Lowe, 2021). 

HLS was developed through action research involving public service workers. It relies 

on mutually supportive management practices wherein effective and desirable 

outcomes for intervention designs emerge from learning and collaboration rather than 

through hierarchical directives. HLS focuses on the human element that roots public 

service in the everyday reality and complexity of people's lives. Such recognition of the 

inherent complexity of living systems that are also capable of reflection (Janzwood, 

2021) leads to public management that recognizes the scarcity of well-defined problems 

that the public sector can swoop in and solve (Lowe and Eichsteller, 2021). Instead of 

solving problems through policy or program interventions intended to provoke a 

prescribed response, HLS invokes the principles within its name: human beings as 

complex systems (and elements of complex systems) who respond well to empathy and 

humility, learning as a managerial response to complex environments, and systems as 

the substrate from which outcomes emerge. 

HLS aims to provide moral purpose to public service (Brogan et al., 2021). It 

envisions a public service that understands people through meaningful relationships 
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sustained through open dialogues that reveal the unique real-life context of their lives. 

Such relationships become the key resource for catalyzing outcomes. According to the 

48 case studies used to develop its principles, HLS reveals people's needs from 

multiple dimensions, allows resources to be connected, and budgets to be pooled. This 

holistic approach to public management is said to avoid unintended consequences and 

contrary results, and results in better outcomes for less money. 

There are also participatory methods of monitoring and evaluation that invite 

feedback from stakeholders who are impacted by policy designs, and they can 

complement the efforts of external evaluation. Such participatory methods strive to be 

just as useful at sustaining helpful emergent outcomes as they are at offering hindsight 

for insight. For example, the “Most Significant Change” approach is a 10-step process 

where stories of change are collected, interpreted, and filtered until the stories that 

represent the most important change are shared as representative pathways to 

success. (Lennie, 2011). Similarly, “Utilization-focused Evaluation” examines the 

interdependencies among those impacted by policy through feedback loops, recursive 

iterations, and other complex dynamics (Patton, 2012). “Outcome Mapping”, which was 

first developed by the International Development Resource Centre (IDRC), seeks to 

provide a commonsense approach to learning as a primary outcome of evaluation (Earl 

et al., 2001). It captures qualitative impact in terms of changed behavior and practice. 

All of the aforementioned methods aim to understand and nurture change by identifying 

beneficial actions by system actors and how such actions might be sustained. SPICED 

indicators direct policy designers to evaluate their approaches for engaging system 

actors in order to uncover crucial information. By expanding who has access to the 

policy evaluation process, additional desirable outcomes beyond specifying indicators 

themselves are introduced including distributed ownership of the evaluation process, 

process flexibility, evaluation of higher quality, resilient evaluation capacity, and 

improved impact (Lennie et al., 2011).  

These and other non-linear methods for evaluating policy interventions seek to 

inform ongoing governance actions that extend and diversify the interdependent 

behaviors needed across policymakers and stakeholders to sustain better outcomes in 

complex adaptive systems. Non-linear evaluation approaches address the need for 
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dynamic response to ongoing change, distribution of work, and optimal awareness 

across the stakeholder and policymaker communities. Overall, more work can be done 

by more informed people. However, Weber’s bureaucracy theory – with its emphasis on 

linear and rigid processes within the organization and for policy evaluation -- casts a 

long shadow on the uptake of non-linear approaches for structuring wicked problems 

and designing policy interventions.   

4.3 Case study: Governing Birmingham, UK as a complex system  

The case study of the “Modelling Birmingham” project from 2010-11 demonstrates how 

a policy evaluation project can shift to incorporating complexity principles when 

stakeholders are part of the process. “Modelling Birmingham” was a partnership 

between the City Council, the University of Birmingham, and the University of Warwick. 

The ‘design team’ behind the project was a combination of research designers (i.e. 

academics) and policy designers (i.e. policymakers). Birmingham is a city in the West 

Midlands region of the UK with a population of 1.1 million people and the second largest 

City Council in Europe. As of 2015, its City Council budget was £3.1 billion annually with 

annual public spending of approximately £4 billion. Due to the financial crisis of 2008, 

the City Council had to achieve a 28% reduction in its revenue budget over four years, 

starting in 2010. Such severe constraints made the City Council receptive to a modeling 

project with potential to improve public policy outcomes. 

At the time, the City recognized that its decision-making approach for the 

strategic planning of its major spending programs was not evidence-based. Such lack of 

evidence was a major concern affecting policy evaluations that aimed to quantify the 

value of outcomes with respect to money invested in order to support the development 

of public policy and programs. The goal of “Modelling Birmingham” was to introduce 

rigour through cause-and-effect mapping that would identify pathways to outcomes in 

key service areas and to explore alternative pathways to outcomes that would be more 

cost-effective. However, stakeholder consultation as part of the project revealed that in 

some policy contexts, cause-and-effect mapping alone would be insufficient for 

representing complex system dynamics (Bovaird and Kenny, 2015).   
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Key objectives of the Birmingham model were to better inform the City Council 

and its partners about the effects of their policy interventions; to highlight the areas 

where understanding of these effects is contested or poorly evidenced; to determine 

possible alternative interventions that would provide better return on outcomes; and to 

expand the stakeholder engagement by factoring in not-for-profit and private sector 

inputs. As part of the project, strategy maps were developed for a wide range of 

economic programs in Birmingham City Council. Such maps aimed to help city decision 

makers better understand the City's current resource allocation, explore future options, 

highlight problem areas, and structure debate about the impacts of budget reductions. 

Strategy maps included the City’s “Succeed economically” program (Birmingham City 

Council, 2010), which complemented the “Health and wellbeing” and “Cleaner, greener, 

safer travel” programs (Birmingham City Council, 2020). These initiatives were part of 

the quality-of-life City program developed for Birmingham by the City Council and its 

partners.  

Next, key relationships within specific cause-and-effect chains were quantified 

with evidence based on a review of research evaluations and business case reports. 

Such research activities were fairly straightforward and reflected a traditional, linear 

approach to problem definition and analysis. Specific value-for-money ratios could be 

identified for public-sector interventions considered during the mapping process. The 

project vision was to apply a whole-system approach to develop full cause-and-effect 

chains. From outcomes that the strategy maps identified, cause-and-effect chains would 

be used to backcast the current pathways to outcomes and alternative pathways that 

might be more cost-effective. A key focus was on finding pathways to better outcomes 

by reducing social and administrative costs through earlier intervention and prevention, 

shifting systematically towards investing in productive activities. For example, building 

social capital or creating jobs will require balancing supply and demand within labour 

and housing markets. The model was then vetted by seeking views from a wide range 

of stakeholders and a panel of academic experts.  

The stakeholder and panel review, however, revealed that cause-and-effect 

pathways could not be constructed for all aspects of the outcomes identified by the 

city’s agencies. For some outcomes, the interdependencies between the contributing 
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variables were so rich that the result of their interaction could not be predicted in the 

model. These interactions were the result of CAS (as discussed in the opening of 

Section 4) whose outcomes and respective time horizons for expected payoffs defy 

prediction. Nevertheless, some policy levers could influence the overall shape of 

potential outcomes, and it was possible to model them to a limited extent. The 

stakeholder and panel review inspired the design team to revisit its problem structuring 

steps (from Section 3.2, Spaces 1-3). The team considered other methods for the 

modeling approach that would provide more useful decision support for reconfiguring 

citywide mid- and long-term programs and budgets. The design team decided to apply 

the Cynefin framework (Snowden & Boone, 2007) for continued model development.  

The Cynefin framework was useful for categorizing the evidence base for policy 

modeling. As discussed previously in Section 3.1, the simple and complicated domains 

of the framework are “ordered”, where the relationships between cause and effect are 

well understood. A simple example from the project would be the relationships between 

advertising, marketing, and attracting investment, where best practices can guide policy 

decisions. A complicated example -- where cause-and-effect relationships are 

understood but require analysis and application of expert knowledge -- is the effect of 

infrastructural investments for business visitors on outcomes for business tourism. In 

complicated contexts, sufficient data and the application of good practice (i.e. 

appropriate analytical approaches) can project likely outcomes. 

In contrast, the complex domain is “unordered”, meaning that relationships 

between cause and effect are not well understood. There could be many reasons for 

unorder such as a high concentration of interconnections among system factors. Such 

interdependency can be a good thing for public policy, as it means that policy initiatives 

may affect several outcomes. At the same time, it presents a problem for predicting 

cause-and-effect relationships because it is hard to distinguish what is leading to what. 

Because of the non-linear relationships between system factors, alternative system 

trajectories can potentially lead to radical changes. For the Modeling Birmingham 

project, CAS relationships were modelled qualitatively to sense emergent system 

properties. Such exploratory ‘soft modeling’, which is often based on expert judgements, 

informs decision makers at a high level and does not offer explicit projections. Such 
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methods were not intended for giving definitive answers but rather for improving the 

quality of debate around the outcomes from public interventions (Bovaird & Kenny, 

2015).  

Qualitative policy models can provide suggestive results for decision support, but 

any decisions taken are really in-system experiments as discussed in Section 4.2. In 

complex decision contexts, policy makers must observe the effects of their interventions 

in order to learn more about the system. It also means that the pathways to desirable 

system states are uncertain. When knowledge about cause-and-effect relationships are 

unordered, observers may only be able to glean ‘strange attractors’ in the system that 

structure system behaviour. In the complex policy context, actual policy practice (in 

contrast to ‘best’ or ‘good’ practice) is used to uncover system rules that determine the 

shape of these attractors. According to Bovaird and Kenny (2015), the only form of 

predictability available for CAS is the knowledge of what those ‘strange attractors’ are. 

However, the semi-qualitative, semi-quantitative modelling approach of cross-impact 

balances, or CIB (Weimer-Jehle, 2006) can also help order knowledge of relevant 

cause-effect relationships in complex contexts. Furthermore, Kearney (2021) 

demonstrated that CIB could be applied to suggest opportunities for systemic 

interventions. 

The move to incorporate qualitative modelling in the project also pushed the 

design team into more participatory activities akin to the Human Learning Systems 

approach discussed in Section 4.2. Stakeholder engagement from multiple parts of the 

public, private and not-for-profit sectors enabled the development of bottom-up strategy 

maps (and not only city agency strategy maps) that provided a deeper sense of reality. 

Inputs to the strategy planning process from the not-for-profit and private sectors shed 

light on how the whole system may evolve and improved the understanding of likely 

policy implications by decision makers and practitioners. The value of such an outcome-

based strategy mapping approach is that it brings greater awareness of potential trade-

offs and synergies amongst outcomes. 

A specific example of a CAS identified in the Modeling Birmingham project is the 

innovation sector. Initially, the innovation program was modeled through a cause-and-

effect approach similar to other elements of the economic program, where maps of 
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cause-and-effect relationships between different variables were identified as relevant by 

the different stakeholders involved. Discussion with stakeholders distinguished four 

separate strategies for promoting research- and invention-driven innovation in the city: 

enabling infrastructure, marketing Birmingham as an innovative place, business 

networking, and demand stimulation. At the time of the study, each of these strategies 

were pursued by the City independently; however, the project found that when the 

innovation sector was conceptualized as a CAS, the programs were more likely to be 

cost effective if combined in appropriate mixes and possibly varying sequences. The 

proposed way forward was to engage in the strategy of experimentation, using different 

combinations of the four existing strategies. To observe what effects policy programs 

might have on outputs and outcomes, it was recommended that in-system experiments 

be conducted in a variety of ways in different priority areas, in different priority sectors, 

and over time. It was recognized that the time horizon needed to assess the success or 

failure of an experiment might be substantial, as the effects of investments in innovation 

often take a considerable time to show up. Monitoring of experiments through total 

quality management was proposed so that the lessons from the ongoing experiments 

could be gleaned. 

The Modeling Birmingham project revealed that in some aspects of public policy, 

cause-and-effect mapping tools were ineffective, and insights from complexity science 

were required. Some outcome pathways were too complex because the constituent 

variables were so interrelated that they could not be modeled through best/good 

practice (i.e., linear analysis). Once the project adopted qualitative systems analysis as 

well, it employed participatory practices akin to Human Learning Systems that were 

effective for identifying multiple opportunities for policy changes. Moreover, the 

assessment revealed that prior to the project, most policy evaluations performed by the 

City were based on input-output ratios without any consideration of intervening causal 

links. There was also little evidence to draw from in order to understand the nature of 

such links. Such limitations are common in policy contexts, and often policymakers 

employ a ‘black-box’ approach to policy evaluation, where internal relationships 

between inputs and outcomes are simply assumed rather than calibrated and tested 

(Wellstead et al., 2015). In the end, the project identified city services where system 
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nonlinearities could be leveraged to bring improvements to outcomes with relatively 

small increases in inputs of funds, time, or other resources. In addition, significant 

budget cuts that were well-targeted were anticipated to result in relatively small-scale 

impacts on quality-of-life outcomes for citizens. A specific example of Birmingham’s 

economic strategy, however, that did not fit the linear, cause-and-effect approach was 

its innovation support program, which was better conceptualized as a CAS. At the time 

of the study, the findings and study approach represented a huge advance on what was 

available to policymakers. The project demonstrated a process that directly captured the 

perceptions of different stakeholders on how governance innovation could be achieved, 

and it ordered the different stakeholder perceptions according to the Cynefin framework. 

5. Conclusion  

Through our detailed discussion of the “Modelling Birmingham” case study, we conclude 

that problem structure matters for understanding and achieving desired policy 

outcomes. When cause-and-effect relationships are well understood, problem-

articulation approaches such as linear cause-and-effect modelling, and policy evaluation 

approaches such as value-to-money cost ratios, are sensible. However, for wicked 

problems, problem structure may be multi-faceted or hidden. Under such conditions, 

what is equally important to problem structure is the problem-solving process of policy 

analysts, policymakers, and those who govern implementation. In other words, are 

policymakers thinking of ‘problem structure’ and ‘policy design’ solely as nouns (i.e. 

products) or also as verbs (i.e. processes)? As discussed in Section 3.1, linear thinking 

applied to wicked problems is likely to lead to sub-optimal policy or outright failure due 

to underdeveloped (or simply incorrect) problem structuring. Since wicked problems are 

emergent properties of complex systems, such systems should be modelled in an 

exploratory manner to explore ideas for how the complex system works. Wicked 

problems should be approached with humility, and leaders must be committed to 

learning, which will be most effective when a diversity of human perspectives are 

leveraged. Design thinking, summarized as overlapping spaces of activity in Section 

3.2, provides guidelines for how policy designers can prioritize learning over making 

plans. In Section 4.2, the Agile framework for design and Human Learning Systems 
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(HLS) demonstrate how policymakers might become adept at convening and leveraging 

a diversity of human talent and relationships to sustain problem-based learning. Design 

thinking has become fashionable in the private sector but is less common in 

policymaking. Similarly, the HLS approach to public management is also less common. 

In Section 4, the anchoring influence of Weberian bureaucracy theory was discussed as 

a potential barrier to the effective resolution of wicked problems. As proposed by the 

founders of HLS (2021), future research should examine the relationship between 

nurturing healthy systems (including problem-solving and governance systems) and 

disrupting systems that create negative outcomes. How do we understand communities 

as complex adaptive systems, and what roles are needed to nurture a significant 

paradigm shift in public policy away from Weberian bureaucracy theory?  
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