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Abstract: Lifeline infrastructure systems are planned and implemented to provide urban dwellers 
with critical resource units. These resource units include food (kCals), communication (mHz), 
energy (kWh), and water (MGDs), while also discharging units of waste (tons). Decision-makers 
historically responsible for shaping these lifeline systems (including members of the Planning, Civil 
Engineering, and Architecture disciplines) have demonstrated a collective systems-centric mindset 
for infrastructure implementation. This paper reviews the Systems Approach as the prevailing 
decision-making method responsible for shaping the majority of infrastructure used in the United 
States today. However, a legacy effect of past systems-centric infrastructural action is one that 
entrains the majority of infrastructural planning, design, engineering and construction within a 
decision-making process now challenged by complexifying urban contexts of the 21st century. 
Through problem-oriented inquiry, this paper: 1) identifies a bias for the system as a solution type 
for the design of urban infrastructure; 2) explains the systems approach as a thought model and 
process for decision-making; 3) advances people-centered mindsets will be essential for designing 
next-generation infrastructure solutions appropriate for 21st century urban futures. 
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1. Cities and their infrastructural resource systems
The city, as a specific form of human settlement, has proven to be a preferable option for human 
dwelling. Despite humanity’s ~250,000  year history, current archaeological evidence suggests cities 
first emerged in Mesopotamia only 5000 years ago. Cities are the largest form of technology that 
humans make, and they now house greater than 50% of the world’s population. The number of 
persons either born into or choosing to live as urban dwellers is expected to rise, and the United 
Nations (2018) forecasts 68% of the world population will live in cities by the year 2050. 
Remarkably, cities comprise a very small portion of the Earth’s surface, and cities in the United 
States today form a combined urban footprint equivalent to only 3.5% of its land area (Cohen 2015). 
The full extent to which COVID-19-induced deurbanization affects this trend remains to be seen. 
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The city remains the strongest material evidence of our human desire to dwell collectively. Yet 
the development of each city as a place-specific environment for urban dwelling necessitates the 
co- development of its respective infrastructure systems. Similar to submarines, cruiseships, and 
space stations, cities also require life support systems to enable sustained human inhabitation. 
While the boundaries of lifeline systems are evident within a contained vessel, the extents of 
urban systems are either beneath or beyond visible range as they often exceed municipal 
boundaries. 

1.1. Vulnerabilities and hazards to lifeline infrastructure systems 

In this modern era, the implementation of urban infrastructure is the responsibility of a range of 
stakeholders and decision-makers. First generation modern infrastructure systems were brought 
online around the year 1890 and were built according to then-good engineering practice with a 
service life expectancy of 50 – 75 years (Rainer 1990). At their moment of implementation 
however, there was no corresponding plan for system repair or replacement. Fortunately, some 
infrastructure was deliberately over-engineered with generous safety factors, and this in part 
explains how some infrastructure continues to perform beyond its originally planned service life. 

Designed for robustness and reliability, first-generation infrastructure also considered its own 
scalability. However, these same systems operate in contexts different from those present when 
conceived. Today’s contexts introduce increasing load on existing system capacities, changing 
fiscal models, and are vulnerable to a greater range of hazard types exhibiting increased strength 
and ferocity, some regionally unprecedented. When categorized, these external and internal 
hazards include natural catastrophes, mechanical faults, human interventions, and stock 
compromises. As urban dwellers require on-demand availability of resource units, these hazards 
pose the greatest threat to infrastructure integrity. To be an urban dweller today involves a special 
vulnerability to the very environment in which one chooses to reside. 

Considering the longer gestational arc for infrastructural design decisions, the future security 
and vitality of urban settlements require forward-looking designs today that anticipate use in 
predicted but wholly unforeseeable contexts (Ford, 2019). Infrastructural development over 
recent decades in the United States has reinforced a strain of engineering action that emphasizes 
the design of robust, centralized systems as a preferred means for on-demand delivery of critical 
resource units. Such a position is reasonable from the perspectives of scaling new service and 
optimizing urban system operations. In this Anthropocenic epoch characterized by strengthening 
hazards however, an imperative for persistent operation prompts greater consideration of 
resilient, decentralized solutions for delivering critical resource units to urban dwellers. Must 
decisions regarding next-generation urban solutions be resolved by members of other disciplines, 
or is it reasonable for urban planners and architects to practice disciplinary promiscuity and lead 
the development of superior urban solutions using the best of their own disciplinary skill sets? 

It seems pertinent to first understand the historic primacy placed on the system as a form for 
infrastructural implementation. In the interest of questioning the system as a design strategy and 
investigating its associative tactics for infrastructure implementation, the following questions are 
posed: What explains the historical prevalence of systems-centric thinking utilized by 
infrastructural decision- makers across multiple disciplines? What are the key features of this 
thinking and what are its implications? How might the nurturing of an alternative mindset improve 
decision-making on the delivery of viable, feasible, and desirable solutions for resource unit delivery 
in future urban yet unforeseen contexts? 
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2. Defining systems
A system has been defined by others as: 

• “…a collection of entities interrelated in a specific way to accomplish a particular
objective.” (Lapatra 1973) 

• “…any whole as composed of interrelated parts.” (Ferguson 1975, p14)
• “…a time-varying configuration of [persons], hardware, and operating procedures

grouped together for the purpose of accomplishing a useful function or functions.” 
(Dickerson 1975, p16) 

• “…a set of elements or parts that is coherently organized and interconnected in a
pattern or structure that produces a characteristic set of behaviors, often classified as 
its function or purpose.” (Meadows 2008, p188) 

Effective definitions of a system share certain elements. The first three were published between the 
span of 1973 to 1975 within larger discussions about the Systems Approach. The last one, by Donella 
Meadows in her title Thinking in Systems, includes similar elements but with more qualification 
and nuance for improved application to a greater number of system types. Meadows’ definition 
lends itself well for recognizing systems that are either physical such as a grocery store chain, or 
non-physical such as the legislative system. 

Each of these definitions acknowledges the compositional relationship between parts-to-
whole. Whereas each component of a system can be read as a singular entity, its properties and 
features also signal a contributory role in the making of a larger entity. Orchestrating a system 
requires planning action that is deliberate, intentional, and specific. From a system’s interior, 
complexity is easily found in “the multiplicity of interactions within the system and the multiplicity 
of outputs of the system for each input” (Dickerson, 1975, p4). From their exterior, small systems 
can possibly be perceived in their fullness, but larger systems such as urban infrastructure are 
dependent upon either numeric or graphic conventions for holistic representation. Depending 
upon the scale at which a system is examined, it is likely multiple systems will be found working 
simultaneously, and sometimes with interdependent relationships to one another. This is certainly 
true for both the human body and the urban corpus. When perception oscillates in scale, it is then 
easier to recognize “any system is a subsystem of a broader system, in that its function is a part of a 
larger function” (Dickerson, 1975, p17). In some cases, two or more systems may share a system 
component. If deliberately designed in this way, and the achieved relationship is not detrimental to 
its own fidelity, then “the principle of combining functions is very useful in reducing effective 
costs” (Dickerson, 1975, p18). However from a risk assessment perspective, components shared 
between two or more systems present increased risk and require heightened fidelity for serving 
multiple roles. 

The basic behavior of a system is demonstrated through the bi-directional translation of a type of 
flow into a system stock, or vice versa. A stock is “a store, a quantity, an accumulation of material 
or information that has built up over time” (Meadows, 2008, p15). For lifeline infrastructural systems, 
critical resource units such as kWhs of electricity and GBs of data are system stocks for the 
duration the units reside within its respective system. A flow is stock within a system and is 
measured as inflows into the beginning of a system, or as outflows at system end. 

Whereas a system can be conceived independently from a specific context or environment, all 
implemented systems negotiate with and operate in specific environments. The water systems 
serving Ras Al Khair, Saudi Arabia; Flint, Michigan; and San Francisco, California feature some 
similarities while also expressing peculiarities. Importantly, a system bounds and demarcates 
itself from the larger 



1039 

 Chris Ford and Jan Auernhammer 

environment within which the system is positioned. This environment presents extrinsic elements 
not part of the designed system, but can affect the function of the system in some way (Dickerson, 
1975, p19). Environments present context-specific hazards and vulnerabilities thereby generating 
an informative feedback loop for resilient design requirements prior to system implementation. 
Some foresight is required. Systems can also introduce impacts to their environments and 
infrastructure planning has historically been challenged to anticipate their full range once 
operational. Each decision maker “is eager to provide optimal conditions within [their respective] 
system. [However, each] tends to neglect the overall effects of [their] decisions upon other systems 
within the urban environment” (Ferguson, 1975, p7). For instance, the environmental and social 
costs associated with elevated freeways in Boston and San Francisco are well documented, as well 
as the rediscovery of benefits when these same freeways were demolished. Also, a stronger 
appreciation for environments as realms of use may raise emphasis on the usability of system 
outflows rather than on system expression and self-embodiment. For urban systems, one 
explanation for short-sightedness is disciplinary bias and the emotional reward of form making at 
urban scale. The pursuit of this “fix” is repeatable and is demonstrated across multiple disciplines 
responsible for our amalgamated urban assemblage. Urban planners, architects, and civil engineers 
have been accused of perceiving the city as “a container of social, economic, and political 
phenomena, and they appreciate the significance of these activities in giving physical form to the 
city” (Ferguson, 1975, p4). Such outlooks gave rise to egocentric form-giving in the urban realm, 
most notably at the height of Modernism. In such circumstances, the designer no longer made 
decisions with the good of the urban dweller in mind, but rather made highly individualistic creative 
statements to themselves (Papanek 2000). Cities and their urban dwellers meanwhile continue to 
demonstrate non-form-based needs deserving of designers’ best engagement. To this end, Keller 
Easterling’s distinction between active forms and object forms is a helpful clarification for informing 
some portion of future infrastructural action (Easterling 2014). However, the continued pairing of an 
architect’s value with the giving of urban form drastically underrepresents their full agency for 
addressing the overall quality of urban dwelling, including the design of lifeline infrastructure 
systems. 

3. Intuition as a prevailing paradigm
When personal, internalized expectations guide the generation of design options, then an 
egocentric mindset is responsible for decision making. For experienced designers, the ease with 
which one implicitly evaluates significant facets and navigates complex problem spaces to achieve 
an intuitive feeling for a solution, is both helpful and welcome (Handler, 1970, p3). Prior to the 
emergence of the systems approach, decision-making about complex urban systems tended to rely 
on introspective mental models and methods that were also egocentric, and identified as intuition in 
systems approach literature. Intuition was allegedly activated when “analysis must rely on 
imprecise models, data is sparse, or computations get difficult” (Dickerson, 1975, pxiii). The use of 
intuition, while an acceptable practice for small, private, and isolated architectural solutions, was 
proving ineffective for large, public, urban design problems characterized by complexity and 
distributed across the urban field. For designers to rely on intuition as a means for overcoming 
complexity is often incompatible with reality. “The situation is analogous to flying an airplane in zero 
visibility. The pilot who relies on [their] senses will make decisions which, on the average, are 
worse than if [they] relied on [their] instruments” (Dickerson, 1975, pxiii). The challenges of 
operating by intuition arise from available mental capacity oversaturated with all available 
information, and lacking ability to objectively process it without inherent bias. One’s ability to “take 
into account all of the factors on an intuitive basis is quite poor. But [their] intuition gets better as 
[systems] analysis shows us why our first impressions were wrong” (Dickerson, 1975, p10). 
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Methods utilized to pursue one’s personal expectations for design solutions were deemed 
inadequate for engaging the complexity of urban design problems, and critics called for a greater 
systemization of relevant planning and design processes (Ferguson, 1975, p1). The prevalence of 
intuition was then superseded by the emergence of the systems approach as a preferable method 
for decision making. Such a shift requires loosening personal expectations for form-giving and 
developing a comprehensive aptitude for navigating a greater number of external constraints and 
internal design requirements. 

4. The systems approach
As a method for engaging urban design problems that were increasingly complex and dynamic, 
the systems approach emerged as a preferred tactic. Origins of the systems approach have been 
traced to Operations Research during World War II (Churchman 1979) and its application to the 
built environment through the Functionalist Movement (Handler, 1970, 5). It is understandable 
how urban decision- makers have over time cultivated systems-centered mindsets and how a 
preference for more systemic thinking has ensued. In other fields, various amounts of system-
centrism are responsible for yielding formidable technological advancements, including the space 
race to the moon. When cities grow, urban complexity scales through juxtaposed material practices, 
as urban dwellers increase the cumulative load exerted on lifeline infrastructure systems. 

Figure 1: Representations of the systems approach differ across disciplines. Left: from Dickerson, S.L. and 
Robertshaw, J.E. (1975) Planning and Design: The Systems Approach. DC Heath and Company, Lexington, p18. 
Right: from Marakas, G.M. (2006) Systems Analysis & Design: An Active Approach. McGraw Hill, New York, p23. 

4.1. Description of the systems approach 

The systems approach is a procedure-based thought model for problem solving. Dickerson and Robertshaw 
have characterized the systems approach as “a plan for making plans,” (1975, p23) while Ferguson describes it 
as “a guide to attacking a problem” (1975, p4). Whereas the systems approach semantically suggests a 
methodology for designing systems, it is instead a method for systemic thinking through the articulation of 
deliberate action items moving from the general to the specific. In broad terms, it can be understood as four basic 
steps: Problem Formulation, Modeling, Analysis and Optimization, and Implementation (Lapatra, 1973, p7). As a 
method for decision making, it can be applied to different types of problems, whether a product or a service, yet 
presents comparative advantage when engaging larger, complicated problems. The systems approach has been 
embraced as a conceptual framework for facing complexity, as “it reflects a search for the interrelatedness of 
things in any problematic situation. As a planning tool, it means approaching the city as a very complex whole 
within which many elements act interdependently” (Ferguson, 1975, p5). 
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Methods for action-taking are often representationally abstracted to share with others and 
enable generalizable application to different types of problems. Specifically, the systems approach 
requires highly rational outcomes through the making of actionable plans such as general 
workflow diagrams and problem-specific critical paths (Fig.1). Both convey procedural steps for 
action, however the realities of their respective action-taking will be quite different on a per 
problem basis. 

Across the review of multiple authors however, there are two pervasive features that are 
central to all helpful descriptions: holism in the identification of a problem, and rationality in 
engaging the problem. 

4.1.1. Key characteristic: Holism 

Disciplinary bias and intuition are often characterized as two phenomena inhibiting the identification 
and recognition of problems. Interestingly, R. Buckminster Fuller observes the emphasis placed on 
specialization is also detrimental to holistic problem identification. Fuller asserts failures in our world 
are a consequence of many factors, but “possibly one of the most important is the fact that society 
operates on the theory that specialization is the key to success, not realizing that specialization 
precludes comprehensive thinking” (Fuller, 1970, p13). To effectively engage problems of the 
world, Fuller argues society needs to develop comprehensive propensities. For planners and 
designers, this requires the sustained interrogation of a problem space for a longer period of time 
by a greater number of people to acknowledge how a problem’s extents transgress disciplinary 
boundaries. The wicked nature of planning urban systems “is not concentrated in any single head,” 
as there are no specialists for wicked problems and the expertise required is usually distributed 
over many people (Rittel, 1982, 45). 

Users of the systems approach aspire to consider problems holistically and in their fullness. The 
problem is identified and developed “by taking a general, broad look at the situation, that is, by 
considering the total system, including its environment” (Dickerson, 1975, p30). A holistic 
perspective is extremely difficult to achieve in practice whether executed as an individual, or by an 
experienced team of interdisciplinary design professionals. Subconscious behaviors, habits, and 
mindsets work at different moments, strengths, and scales to oppose stated goals and aspirations 
for altruistic decision-making. 

Whether knowingly or unknowingly, the direction of one’s concern and attention to a portion 
of a problem comes at the expense of a more holistic problem definition. This dynamic is 
characteristic of most 20th century urban solutions, and is especially true in infrastructure design. 
Infrastructural history contains examples of solutions that have inadvertently introduced 
detrimental and undesirable effects creating new social, political and economic problems to be 
managed by others at some future moment. Examples in the United States include the removal of 
the Key System streetcars from the East Bay bridge, Robert Moses’ bridge designs on the periphery 
of New York City, and PG&E electrical equipment failures responsible for igniting multiple wildfires 
in 2018, 2019, and 2020 across California (Penn and Eavis, 2020). 

The explicitly stated pursuit of holism implies an unlikeliness it will be achieved. 

4.1.2. Key characteristic: Rationality 

The systems approach also requires rationality in both thought and action. When reviewing 
project materials produced with the systems approach, the expression of this rationality is the most 
identifiable characteristic of its presence (Ferguson, 1975, p7-8). Evidence of rationality also 
includes the systematizing of a design process, far exceeding any expectation for rational decision-
making, and often takes the form of procedural block diagrams (Fig 2).
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A key feature of the systems approach is the analysis of inflows and outflows that differentiates this 
process from others (Jones, 1970, p121). Increased rationality also prompts a consistent 
evaluation of possible solutions through the calculation and itemization of applicable benefits and 
penalties for each. From a rational perspective, the measure of a benefit is called effectiveness, and 
the measure of penalty is called cost (Dickerson, 1975, p21). 

Rational decision making however poses challenges of its own, including three aspects “which 
are often overlooked or badly handled. First, the entire lifetime of the consequences of the decision 
must be considered… Second, certain types of benefits and penalties are often badly 
underestimated or overestimated… Third, secondary benefits and penalties are often badly 
mishandled by a type of double bookkeeping” (Dickerson, 1975, p14). Anticipating consequences 
is valuable for the design of urban systems, however a paradox of rationality emerges. The 
anticipation of consequences of decisions “is consequential by itself because it takes time, labor 
and money to trace consequences” (Rittel, 1982, 38). These expenditures underscore the 
importance of not only calculating impacts at the moment of project completion, but to anticipate 
use in future operational contexts. Life cycle assessment and design foresight are among several 
tools available for identifying future benefits and penalties. In infrastructure design, they are tools 
for anticipating and incorporating consideration of use over a solution’s useful life. 

Figure 2: Block diagrams for specific problems representing specific procedure-based actions. 

Within decision making for urban systems, rationality is found applied to different ends. For 
instance, technical rationality is pursued during acts of optimization. Given the demands for 
persistent performance at scale, decision makers responsible for the operations of urban systems 
are motivated to optimize wherever possible. However, an inherent “underlying variation in 
conceptions of the urban system that roughly correlates with variation in the discipline or field – the 
perspective – with which a decision-maker views the system” offers one explanation for overall 
sub-optimality (Ferguson, 1975, p18). Economic rationality is a different end, and is one motivated 
by cost effectiveness. Economic optimization is an evaluation and selection of a design feature, 
when two or more potential features compete with one another (Diesing, 1962, p17). Technical 
and economic rationality are the prevailing forms of rationality found in the shaping of urban 
systems, and at times to the near exclusion of others (Ferguson, 1975, p15). 

4.2. Benefits and penalties of the systems approach 

When making decisions about new urban systems, net benefits and penalties can be calculated 
and assessed systemically. By acknowledging some urban communities as under-represented and 
having been negatively impacted by past decision making, then separation is created between 
efficiency and equity. If efficiency refers to the result of summing benefits and penalties, then equity 
refers to the consideration that benefits and penalties need to be distributed to communities across 
the socio-economic spectrum (Dickerson, 1975, p6). The history of unevenly distributed impacts 
have prompted requirements for public information sessions as part of jurisdictional approval 
processes for new infrastructure proposals. While this phenomena elevates the role of social equity 
in co-identifying a project’s benefits, it also introduces additional costs for public engagement, 
including the preparation of design materials suitable for public review and their post-processing. 
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When taken to an extreme, there are certainly penalties for hyper-rationalization. Despite 
methodological gains when evaluating the problem, so far as team bias allows, the systems 
approach requires rational decision making through the reduction of all effectiveness and cost 
measures to a single measure (Dickerson, 1975, p22). This seems unhelpful and likely problematic. In 
so doing, valuable details and nuances of potential solutions are immediately discounted or 
eradicated, thereby precluding any continued consideration or influence. This singular outcome for 
decision making is unfortunate because it artificially reduces and compromises the very holism the 
systems approach seeks to ascertain. Heightened emphasis on economy and the preservation of 
resources during the design process can also be detrimental to longterm operations of 
infrastructural asset classes. In particular, planning processes are considered efficient when “labor, 
materials, and services as input to the process” are reduced to minimums (Dickerson, 1975, p22). 
As administrators of infrastructure are already challenged to accomodate increasing demand with 
less financial resources, recent infrastructural failures prompt a timely reconsideration of fiscal 
priorities for persistent infrastructural maintenance. The recent collapses of the I-35 West bridge in 
Minneapolis MN (2007), the Ponte Morandi in Genoa Italy (2018), and the Nanfang'ao bridge in 
Taiwan (2019) tragically foreground human costs when both the design of infrastructural assets is 
economized and responsibilities for asset maintenance is deferred. 

As a design tactic however, the systems approach presents a key benefit compared to other 
methods. Intuition-led design may enable longer uninterrupted periods of design generation, 
however the systems approach requires design generation coupled by periodic vetting and 
approvals by non-design decision makers. By periodically testing the appropriateness of one’s 
design activity against the analytical scrutiny of others, such action positively informs forthcoming 
solutions with higher levels of fitness and improved end use. 

4.3. Limits of system-centrism 

A literature review of the systems approach suggests its effectiveness for decision making is 
proportional to the degree to which a design problem can be clearly defined. However multiple 
design methodologists including Horst Rittel (1982) and Peter Rowe (1987) observe all design 
problems to be either ill-defined or wicked. “Assuming that the problem was defined,” as Dickerson 
and Robertshaw observe, “only one alternative needs to be synthesized – the best one. If we truly 
have a planning problem, we do not know the best alternative and can only hope to approach it by 
comparing potentially best alternative systems” (Dickerson, 1975, p27). The systems-centric 
mindset often confuses solution spaces with the problem spaces from which they originate, and 
any implied correlation between more tightly defined problems and more ideal solutions implies 
a dynamic that experienced designers will find false and inconsistent with experience. 

To its credit, the systems approach is well-intentioned for making decisions in a way that 
emphasizes objective and holistic thought. Furthermore, any condemnation of the systems approach 
must be coupled with the recognition of its legacy as the preferred method for many city planners. 
Although users of the systems approach seek to base decisions on a shared framework larger than 
those used by single decision-makers, a planning paradox arises from foreshortened problem 
analysis.
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A lack of foresight into those future contexts in which infrastructure systems will operate signals a 
key vulnerability to the fidelity of this decision making method. There is no fault in being unable to 
predict the future. For the systems analyst however, the direction in which one analyzes is, 
ironically, behind them. Orienting oneself to the past allows for reflection and analysis. Design 
however is projective and therefore is not the result of analysis alone. The better one succeeds in 
being rational, “the less one can derive from that what one should do now” (Rittel, 1982, 39). For a 
thought model characterized as both holistic and rational to bring value to the shaping of the urban 
environment, then it must allow for the purview of future contexts for use. With effort, these 
contexts are broadly forecastable. Widening the cone of vision to include both past and future will 
improve the fitness of future solutions compared against those generated with the reflective and 
analytical functions for which the systems approach is best known. 

5. Conclusion
Expectations for heightening rationality during infrastructural problem-solving further complicates 
the already complicated problem of wicked problem solving. There are helpful conceptual and 
methodological advantages to first acknowledge the wicked nature of infrastructural design 
problems and to also proceed without expectations for authoring concise problem statements. Such 
acknowledgement circumvents premature convergence to either incompletely identified design 
problems, or misidentified ones. Whereas experienced designers are typically comfortable 
“dancing with ambiguity” inherently found within problem spaces, legislators are not. Planners using 
the systems approach for decision making fall somewhere in the middle. 

5.2. Fixation on the urban system 

There remains an obligation to conclude with notes regarding the systems approach for the design 
of future lifeline infrastructure solutions. Through systems approach literature, there is an 
interesting emphasis on a system as a telegraphed solution type. Ferguson observes, “In practice, 
we cannot expect different actors to assert compatible definitions of what is to be done with the 
urban system, nor even to agree on what its problems might be” (Ferguson, 1975, p18). It is possible 
planners and designers assert the systems approach for those instances in which decision making 
about an urban project is required by non-designers. It is also possible those who have historically 
championed the systems approach become convinced systems are an appropriate solution type 
for any complex design problem. Might there however be some spectrum of creative possibility 
made visible as soon as one ceases any expectation for future infrastructure solutions to manifest as 
either a system or as an extension of existing systems? 

Urban dwellers have so far tolerated the systems-centric mindset in the municipal arena, as 
they continue to benefit from persistent urban infrastructure operations during normal conditions. 
However, when the environments enveloping these urban systems assert acute and chronic loads, 
we now witness and experience an increased number of urban system failure incidents. For the 
design of resilient urban infrastructure, a change in the paradigm historically used for infrastructural 
decision-making is necessary. 

5.3. Opportunity for people-centrism 

A people-centric paradigm has been utilized in other fields such as industrial design and interaction 
design, and may introduce similar gains when applied to the design of future urban systems. In this 
application, people-centered decision making requires a strategic methodological convergence to 
the demonstrated needs of urban dwellers and developing an ability to anticipate the active contexts 
responsible for people’s physical, intellectual and emotional needs (McKim 1959; Fuller 1970).
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People-centrism explicitly elevates the demonstrated needs of urban dwellers as paramount to other 
constraints, requirements, and considerations found in the problem space, thereby overcoming 
some of the key limitations of the systems approach identified by Horst Rittel (1982). As a method 
for designing infrastructure solutions, people-centric design links the implicit (people’s needs and 
cultural diversity) with the explicit (systems or the physical environment). Collaborative and dialectic 
reasoning allows one to gain a wider perspective from multiple point of views and enables design for 
a pluralistic society. If applied to problems of urban systems, then the people-centric process of 
Design Thinking would empower decision making beyond the mere observation of system functions, 
and include observations of how, when, and why urban dwellers utilize infrastructure. Design 
Thinking also prompts a massive opportunity to prototype potential next- generation urban 
solutions and test their use within specific urban contexts. Feedback generated by such design action 
would be of value exceeding “unhuman” computation-based simulations and public polling. 

Until superior lifeline design solutions authored by people-centric mindsets can be tested against 
the infrastructural status quo, urban dwellers remain dependent upon persistent resource unit 
flows conceived by system-centric mindsets for sustaining both an urban lifestyle and human life 
itself. The systems approach, as a decision-making method, has so far been instrumental in shaping 
these lifeline systems. 
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