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Abstract

Despite the evident shortcomings of the Newtonian paradigm, it remains the intellectual,
scientific, and practical foundation for many disciplines. This paradigm adopts a
reductionist approach, where understanding the entire system hinges on understanding its
constituent parts. For managers and organizational leaders, differentiating between simple,
complicated, and complex systems, and recognizing their distinct characteristics, is vital
for enhancing both efficiency and effectiveness.

The complex healthcare delivery system is often managed as a simple or complicated
system. Managers mistakenly apply rigid guidelines and inflexible programs- principles
more suited to simpler systems- to the healthcare system. This results in certain essential
aspects being overlooked, such as the interaction between various components and their
interrelationships, which are key characteristics of complex systems. Focusing on these
interactions could lead to increased sustainability, efficiency, and effectiveness.

Complex systems require decentralized control rather than central command. They are
shaped by their historical context, thrive on the edge of order and chaos, and their
components may not always have a complete understanding of the larger system.
Moreover, complex systems are notably responsive to feedback.
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Introduction

It is evident that the Newtonian paradigm, also
known as the mechanistic paradigm, has profoundly
influenced all scientific fields and various aspects of
human life.! Despite its limitations becoming apparent in
the 20™ century, this paradigm remains an intellectual,
scientific, and practical foundation in many fields. A
defining feature of the Newtonian paradigm is its
emphasis on clear, direct linear relationships between
phenomena.”* In other words, it posits that cause and
effect are contiguous in time and space. Consequently, in
a mechanistic system, the outcomes of actions are readily
predictable.  Mechanical  systems are therefore
predictable: we can anticipate, in great detail, how each
component will respond to a given stimulus, allowing us
to forecast system behavior under various conditions
with a high degree of accuracy.’

The Newtonian paradigm has profoundly influenced
the management and leadership of service delivery
systems.*® Managerial thinking rooted in this paradigm
posits that work and organizations can be meticulously
planned, dissected into distinct units, and optimized.®
Traditionally, management is perceived as an external
controller guiding and directing the system.” Thus, the
core focus of traditional management lies in controlling
systems.” The Newtonian perspective maintains that a
system can be fully comprehended by scrutinizing its
individual  components.> In  essence, traditional
management theories emphasize the predictable and
controllable aspects of organizational management.®

According to the mechanistic paradigm, a service
delivery system, like a machine, necessitates a designer,
typically the senior management. Senior management is
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responsible for determining the system's components, the
tasks to be executed, and the interactions between these
components.® Conversely, service delivery systems
demand a senior management team to craft detailed
instructions for lower-level staff. In such organizations,
middle managers act as engineers, monitoring and
maintaining the system, identifying worn-out parts, and
repairing or replacing them.® The application of the
machine metaphor to organizations leads to the
expectation of linear and predictable changes. This
implies that organizational planning can be executed in a
manner that will inevitably lead to the desired outcome.®
Consequently, any issue within the organization is
attributed to unclear expectations, lack of competence, or
reluctance to accept responsibility. It is postulated that
these problems can be resolved through enhanced
communication with staff.’

The Newtonian view adopts a reductionist approach,
where understanding the entire system relies on
comprehending its individual components. In other
words, to comprehend a system, it must be broken down
into its constituent parts.” Traditional management, based
on the Newtonian paradigm, envisions a well-functioning
organization as akin to a well-oiled machine. This
assumption suggests that the performance of a service
delivery system is optimized when tasks are clearly
defined and allocated among operational units.’ The
Newtonian paradigm has had significant implications for
the management of service delivery systems, some of
which will be discussed in this article.

Implications of the Newtonian Paradigm for

Service Delivery System Management

One of the major consequences of the Newtonian
paradigm in the management of service delivery systems
is that we often manage complex service systems as if
they were simple or merely complicated systems,
inappropriately generalizing the principles of these
simpler systems. Below, several of these principles are
outlined.!

1. In simple systems, cause and effect are contiguous
in both time and space, which means that in a simple
system, if an effect is found, its cause can be found
quickly and easily. This temporal and spatial contiguity
implies that when a specific action is taken, it will lead to
a predictable outcome. This is referred to as a linear
relationship, meaning there is a direct and clear
connection between cause and effect. However, service
delivery is a complex system where relationships are
non-linear, and no decision, policy, program, or
intervention is guaranteed to have a direct or predictable
outcome. Unlike simple systems, there is no certainty in
complex systems. Similarly, while complicated systems
are governed by causal relationships, the sheer number of

components makes it difficult for non-experts to identify
these connections. In fact, managing complicated
systems requires experts, and the more complicated the
system, the greater the need for specialized knowledge.
Many assume that experts can always uncover hidden
causal relationships within complex systems. However, it
must be clearly stated that relationships in complex
systems are non-linear, and without a thorough analysis
of their structure, identifying these causal relationships is
impossible.

2. In simple systems, specific actions can lead to a
goal, and once that goal is reached, the task is complete.
These actions typically do not have long-term negative
consequences. However, in a complex system like
healthcare, due to non-linear relationships, each action
can have both positive short-term effects and negative
long-term impacts that are often ignored. Thus, many
contemporary problems in healthcare systems have been
treated by what were considered correct and logical
solutions in the past.

3. In simple systems, the path to achieve a goal is
clear. However, in complex systems (e.g., the healthcare
system), neither the problem nor the solution is clearly
defined, and the way to achieve the goal is often
ambiguous. This means that even if the right policy is
chosen, an incorrect approach might be selected to
achieve the goal. Therefore, in complex systems, doing
the right thing the right way is particularly challenging.
In complicated systems, unlike simple ones, problems
and solutions are not immediately evident, but experts
can eventually "discover" both. For example, when a
problem arises in an airplane, experts might spend
months or even years investigating the causes, eventually
identifying the issue and proposing an appropriate
solution. However, applying this principle to complex
systems is flawed, since problems and solutions are
inherently uncertain, and ambiguity is a constant.
Moreover, in complex systems, problems are rarely
isolated; they are interconnected with other issues that
are often not visible at first glance.

4. In simple systems, the cause of failure is typically
clear. In complex systems, like healthcare, failure causes
are often obscure. More importantly, it is often not
recognized that managers may have caused the problems,
leading to a tendency to blame staff. Blaming staff
diverts attention from the underlying thought processes
and performance issues that led to the problems. Thus,
blaming staff for the reasons mentioned above is
fundamentally incorrect and will not have any effect on
rectifying the situation. In complicated systems, solutions
must be executed with precision and according to
detailed instructions. Every action must be carried out
step by step, adhering to a detailed set of guidelines. In
such systems, nothing can be done haphazardly or
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according to personal preference, and any deviation from
standard procedures results in failure. Typically, the
solutions are successfully implemented if instructions are
followed. In contrast, the execution method in complex
systems is often unclear which can lead to correctly
intended interventions being implemented incorrectly.

5. In simple systems, goals and paths are well-
defined. However in complex systems, due to multi-
layered and multi-level non-linear relationships,
extensive interactions between factors, the unknowable
nature of these systems, and the ambiguity of conditions
and actions, achieving goals is challenging. Over time,
ideals or goals degrade, and the objectives of policies and
actions often diminish during execution.

6. In simple systems, actions and their outcomes are
temporally and spatially congruent, making it easy to
recognize successes. Similarly, in complicated systems,
clear success criteria can be established, enabling the
evaluation of intervention outcomes. Although
complicated systems have numerous components, their
lack of organic interaction means they are governed by
mechanical  relationships.  This  facilitates  the
identification of causal relationships, problems, and
successful solutions based on defined criteria. In contrast,
complex systems, such as healthcare, present significant
challenges in establishing clear success criteria due to
inherent ambiguity. Non-linear relationships and ill-
defined problems and solutions render traditional success
criteria ineffective.

7. Simple systems can be managed through direct
commands, while complicated systems demand precise
control and order. The mechanical relationships
in complicated systems necessitate meticulous control,
with order being crucial for success. Complex systems
are not only difficult to manage through traditional
methods, but they also thrive at the edge of order and
chaos. Attempts to impose rigid control on these systems
are often counterproductive, as such structures are
incompatible with their inherent dynamism. Instead,
managers should allow self-organization to emerge
naturally, enabling these systems to achieve optimal
growth and advancement.

8. In simple systems, clear information is readily
accessible to everyone, and programs are straightforward,
transparent, and flexible. Complicated systems
necessitate comprehensive information, programs, rules,
regulations, and instructions. For instance, while some
rules and guidelines in a complicated system like surgery
might be unwritten, every small task in a system like an
airplane must adhere to established rules, regulations,
and instructions. Furthermore, in a complicated system
such as an airplane, all information must be recorded, as
any detail could be essential for decision-making and
action. In contrast, with complex systems like healthcare

service delivery, having more or less information does
not necessarily enhance understanding of the system.
Complex systems function based on simple rules and
local information; therefore, comprehensive programs,
regulations, or instructions are often ineffective. Indeed,
a minimalist approach is often best, as overcomplicating
the system with excessive rules or information can lead
to stagnation, thereby diminishing the potential benefits
of the system's inherent complexity.

Common Mistake in Interpreting Service

Delivery Systems as Machines

While service delivery systems have been
conceptualized as machines,” and this metaphor has
facilitated significant progress in various domains, its
limitations are increasingly evident. In many instances,
the machine metaphor appears unhelpful.® Although
likening an organization to a machine might have been
effective in the industrial era, this analogy is inadequate
for today’s complex service delivery systems (e.g.,
hospitals) that exhibit nonlinear, dynamic, and
unpredictable behavior."* The more the machine-centric
view of service delivery systems is examined, the clearer
it becomes that their inherent characteristics do not align
with the expectations of a machine.” For example,
continuous quality improvement efforts rooted in a
Newtonian perspective have often failed to achieve
tangible success because they treated the service delivery
system as a machine focused on "deficiencies".
Similarly, reforms in service delivery systems have
frequently faltered due to an emphasis on individual
components rather than the system as a whole.”? As
previously mentioned, traditional management theories
prioritize the predictable and controllable aspects of
organizations. While critical, these aspects offer only a
partial understanding of organizational reality. The
machine metaphor can be limiting when no element of
the system is fixed, independent, or predictable.®
Applying Newtonian logic to understand organizations
has proven unsuccessful.” Newtonian thinking, or
reductionism, is ill-suited for addressing the complexities
of social systems, such as service delivery systems,
which comprise numerous, diverse, and independent
components that interact dynamically. Complex systems
cannot be effectively understood by dissecting them into
their constituent parts; in fact, such decomposition can
lead to the system's functional demise. Interventions
based on reductionist thinking in a complex system can
inadvertently steer the system away from its intended
goals by focusing on isolated elements rather than the
holistic system and the intricate relationships between its
parts."®  Complexity science suggests that the
unpredictable, chaotic, and unstable aspects of the
organization should be taken into consideration and it
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complements the traditional understanding of organizations
and provides a more complete picture of them.®

Service Delivery as a Complex System

Systems science introduces complex adaptive
systems as a more appropriate metaphor for service
delivery systems.® Simply put, service delivery

systems are complex adaptive systems. Such systems
comprise  numerous, diverse, and independent
components or agents whose interactions give rise to
unpredictable behaviors. The actions of these agents are
interconnected, such that the actions of one alter the
context for others. Biological and social systems,
including service delivery systems, are inherently
complex.** Therefore, the relationships and interactions
between components hold significant importance in
complex adaptive systems.” While reductionist thinking
often leads to the assumption that systems are either
simple or complicated,® complexity science offers a
distinct perspective, neither an extension nor a subset of
other worldviews.” It provides a framework for studying
systems that exhibit behaviors that appear confusing
when viewed through a traditional lens. In complex
systems, stability, order, and predictability can be
indicators of stagnation.'® A system is a social entity, and
its behavior emerges from the interactions among its
components. The quality of these interactions is
paramount, often exceeding the importance of the
individual components themselves.

Systems  science aims to study complex
systems exhibiting nonlinear dynamics and emergent
properties, with service delivery organizations serving as
a prime example.” The foundation of this field lies in the
examination of patterns and relationships, particularly
within systems operating far from equilibrium.*® Rather

than focusing on individual components, systems science
views the system as a “whole” to gain a deeper and
qualitatively different understanding of phenomena. In
complex systems, complexity arises from the interactions
between components, manifesting at a level beyond the
local dynamics of individual parts.” These relationships
are nonlinear, meaning inputs are not proportional to
outputs; small changes can yield large effects, and vice
versa.’

Insights from systems science indicate that
equilibrium is not the natural state of systems; instead,
these systems are constantly generating new possibilities.
Indeed, a system reaching equilibrium is not stable but
inert.® With this understanding, service delivery
organizations do not strive for equilibrium; they are
continuously evolving and adopting new models and
behaviors. They are perpetually reshaping and in
transition, and this inherent uncontrollability is their
strength.®

Conclusion

This discussion has emphasized that the health
service delivery system is currently understood through a
Newtonian paradigm, and traditional management
practices are also rooted in this viewpoint. However,
conceptualizing the service delivery system as a complex
system requires moving beyond this paradigm, as it
provides an incomplete understanding. Consequently,
management approaches based solely on this Newtonian
perspective are likely insufficient within the complex
dynamics of service delivery. Given the inherent nature
of these systems, their continuous evolution, and the
emergence of novel patterns, guidance for their
management should be sought from the principles of
complex systems theory.
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