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Abstract: Climate changes challenges people’s life and sustainability. Environmental problems
seem to derive from human behavior. Dentistry has a high environmental footprint that needs to be
controlled worldwide. Thus, the change of behavior of dentists is a necessary condition to improve
the environmental situation. In this study we use a system dynamics approach to analyze pro-
environmental behavior in dentists. Systemic modelling in this case, allow us to make a clear
prediction of how the population of non-eco dentists will change in the future if certain factors will
be affected and how much time will be needed by the system of a group of dental professionals to
become eco- dentists. The ECODENT model was designed with Vensim software. It was based on
the influence of WOM (word of mouth) spread of information among colleagues and stakeholders
(e.g. patients, auxiliary staff and community) and other factors such as dental income, state support,
CaPex and OpEx, education hours, level of urbanization and time to react. By changing each one of
them we can observe the changes in the groups of non-eco and eco dentists as well as the flow of
the phenomenon. It is tested that by augmenting WOM parameter, state economic support or
education hours, while diminishing CaPex and OpEXx, changes in pro-environmental behaviors of
dentist will be reported in a shorter time. The ECODENT model can be used to further study pro-
environmentalism in different dental groups and associations and design relevant eco-friendly
educational programs.

Keywords: eco-friendly behavior; sustainability; systems dynamic; systemic model; dental
environmentalism; green dentistry; sustainable dentistry; holistic approach; pro-environmental
behavior

1. Introduction

Climate changes challenges people’s life and sustainability [1]. With the prominence of various
intense environmental problems worldwide, ways to deal with these problems and improve
anthropocentric and environmental sustainability has attracted recently ex-tensive attention [2,3].
Environmental problems seem to stem from human behavior or caused by it [4]. Thus, the change of
behavior is a necessary condition to improve the environmental situation [5]. Scholars have
conducted important work on the pro-environmental behavior of individuals, which include its
conceptual connotation, formation mechanism, effect pathway, and educational needs for
stakeholders [5,6]. Basically, there are reports on the influencing factors or results of pro-
environmental behavior [3,7,8]. Further, the relationship between pro-environmental behavior and
other research topics are discussed, such as subjective well-being [9] and social norms [10]. Finally,
the theoretical model of pro-environmental behavior has been constructed, named as the conceptual
model for voluntary pro-environmental behavior of employees [11].

Pro-environmental behavior, also known as green-, sustainable-, or environmentally friendly
(eco-friendly) behavior, is defined as behaviors in which individuals take protective actions toward
the environment [12]. In the field of dentistry there are reports on sustainable behavior that face the
issue of reducing the carbon footprint [13]. According to the World Health Organization (WHO) [14],
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there is an ethical obligation to protect public health in every state by developing an environmentally
conscious behavior [15]. In Europe, the European Green Deal is planning to transform the EU into a
modern, re-source-efficient, and competitive economy, ensuring that there are no net emissions of
greenhouse gases by 2050 [16]. The World Federation of Dentists (FDI) also stated that dentists should
incorporate sustainable objectives into everyday clinical practice and support the transition to green
economy [17]. By now, legislation all over the world makes it obvious that all oral health care
providers have an ethical obligation to perform clinical activities in a sustainable manner [18] and
cultivate pro-environmental behavior [6].

A dentist is said to have a pro-environmental behavior when he takes actions and in-itiatives to
minimize the negative impact of his own behavior on the environment, reduce harm to the nature
and the world [5,19] and even benefit it [20]. This can be done with ac-tions that diminish greenhouse
gas emissions and the waste of natural resources, forward disposal of wastes according to legislation,
apply the philosophy of 4Rs (Rethink, Reuse, Reduce and Recycle) in the dental office and home [6],
volunteer in environmental social actions and improve overall environmental sustainability [21].
Positive public's attitudes towards sustainability in dentistry has also been reported as well as their
willingness to make compromises to reduce the impact of their dental treatments on the environment
[22]. On the other hand, dentists in different countries seem also to start being more sensitive on
environmental issues and are somehow willing to incorporate green dentistry philosophy in their
practices [13]. Elsewhere is mentioned a poor response of dentists to environmentally friendly actions
in the dental practice, refusal to participate in eco-friendly initiatives in dentistry, lack of knowledge
of legislation, reduced participation in environmental initiatives and reduced willingness to
participate in relevant continuing education seminars [6].

So far studying the pro-environmental behavior of dentists is done by research studies based in
the form of questionnaires selecting opinions and observing current attitudes. Although necessary,
this approach does not further explain how certain factors affect pro-environmental behavior and
how the phenomenon can be evolved in the future in different environments and settings.

System dynamics is then a research approach for supporting the study of a process or
phenomenon with the use of clean questions and simulation procedures to better under-stand it and
develop capability to use it in different environments and cases by designing study models [23].
Systemic modelling further allows us to make a clear prediction with-out relying on someone else’s
opinion, but only on some ratings and factors we attribute to the case in question, to make a clear
prediction. Systemic models then offer a prediction of what will happen with the issue in the future
based on what is happening with it right now [24]. Addressing this challenge requires the use of
proper methods. System dynamics provides us with a powerful toolset for a holistic approach to the
theme in question revealing feedback loops, accumulation dynamics, system delays, and nonlinear
effects. In addition, through group model-building techniques [25,26], systemic modelers can engage
stakeholders in the modeling process, which is particularly effective in identifying key behaviors [27]
and enhancing modeling quality and implementation [25,28-31].

With the knowledge of this prediction, stakeholders can design educational interventions and
strategies for changing the status quo for serious issues such as the enhancement of pro-
environmental behavior of dentists. So far, even though systemic instruments have had a strong
impact on the management of public policy systems in fields such as health and innovation [24], pro-
environmental behavior of healthcare workers and especially dentists have not been widely
discussed by applying this type of instrument. Thus, the design of a systemic model that could
effectively help our effort studying the eco response of dentists is highly needed for further
evaluation.

This study makes three contributions to literature. First, it discusses factors influencing pro-
environmental behavior. Second, we present a systemic evaluation framework, the ECODENT model
for the study of dentists pro-environmental status quo. Third, we test the model in data receive from
a sample of Greek dentists to assess opportunities and challenges associated to the implementation
of such a systemic framework for policymaking in dentistry.

2. Materials and Methods
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2.1. Background of the Study

The systemic model described here is called "ECODENT". It aims to model and then simulate
how the green dental philosophy and practice can be spread within an active population of dentists.
Our hypothesis is that dentists who will potentially apply the green philosophy in their
entrepreneurship and clinical dental practice, are motivated by colleagues who are already convinced
of its benefits and are considering implementing it or are already applying it in their dental practices
(green dental practices). Some of the dentists will be informed about green dental practice but will
do nothing else, others will use simple principles of green dentistry (recycling paper and plastic,
proper disposal of infectious waste and mercury residues of dental amalgam, saving of energy
resources). Others, however, may implement a full program of green entrepreneurship and reduction
of the footprint of dental practice by making better time management in patient appointments,
selecting, designing, and implementing green design in the building where the practice is located but
also in the clinic itself and permanently changing the work structure to include ecological actions
inside and outside the clinic (volunteering in environmental actions, get involved to local
administration to enhance green strategies in the community etc.).

Conscious and experienced dentists in green dental practice will influence other colleagues in
the industry according to the Socio-Ecological Model of Communication [32]. According to this
model, designing and implementing effective communication programs for social and behavioral
change (SBCC) requires a solid understanding of the complex system with which the target audience
operates and the interactions between them [33-36]. The Socio-Ecological Communication Model for
Social and Behavioral Change outlines a theoretical framework that can help dental leaders adopt a
systemic approach to environmental problem analysis to design programs that enhance green dental
practice based in different types of communication as seen in Figure 1.
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THE SOCIO-ECOLOGICAL MODEL
OF COMMUNICATION AND BEHAVIOR CHANGE

Types of communication

NON-
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to health care facilities, access to water, sanitation, and household technologies

Figure 1. The Socio-Ecological Model of Communication for Social and Behavioral Change for

studying pro-environmental behavior in dentists.

The Socio-Ecological Model of Communication is based on the WOM (word of mouth) transfer
of information [37], that we believe will affect the dynamics of the systemic model we will design.

WOM can be explained by the theory of cognitive dissonance according to which every person
has specific cognitive elements, opinions, and past behavior that describe his psychological aspects
and affects his choices [38]. When one cognitive element does not follow logically from another, they
are dissonant to each other [38]. To reduce dissonance in pro-environmental behavior of dentists we
need attitude change, selective exposure to the issue, and WOM [37]. Recommending such a behavior
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to people and gaining their support helps to convince actual dentists to follow too [40]. Referring to
pro-environmental behavior, this means that if eco-friendly dentistry practices are ranked as the best
alternative, dentists may incorporate them in their offices and services to reduce or avoid cognitive
dissonances [41]. Another theory explaining the WOM'’s influence on spreading green dental
philosophy is the theory of the strength of weak ties in interpersonal networks [42]. Weak ties have a
higher reach of information and recommendations, whereas strong ties have a lower reach but trust
in information is higher [43]. Strong ties often exist between family members, close friends, or even
good colleagues, while weak ties describe the relationship between acquaintances and dentists that
are not friends [44]. Weak ties among dentists usually connect different clusters, enabling cross-group
information exchange [42] but it is WOM spread by strong ties that is more likely to influence pro-
environmental behavior [39,43]. Finally, there is the theory of perceived risk by Bauer [45] and Cox
[46] that states that the degree of uncertainty plays a role in most purchases of services or goods. The
perceived risk of an issue is a key aspect of individual’s behavior that strongly influences decision
making [46,47]. When perceived risk exceeds the subjective tolerance level, an individual is motivated
to develop a risk reduction strategy [45,46]. Such strategies in pro-environmental behavior of dentists
may focus on making it obvious that their non-eco dentistry has certain potential negative
consequences and discuss about the likelihood of such consequences. Strategies for reducing
uncertainty include searching for, processing, storing, and sharing information [37]. Relevant
information can be obtained, inter alia, through the advice of colleagues, mentors, dental associations.
Therefore, WOM communication provides a common strategy for reducing perceived risk in dentists
as in other clusters [37] and help them change behavior.

In our study we then tried to describe the complexity, interdependence, and totality of the
components of this complex adaptive behavior system, and not just a specific component separately
from the system in which it is built in. The two main features of the ecological model of
communication that underlies our study are integration, a state in which one system is nested in a
hierarchy of other systems at different levels of analysis, and emergence, in which the system at each
level is "greater than the sum of its parts". Because the model itself is embedded in the physical
environment and the infrastructure and communication process that affects it, it is also a general
ecological model of behavior and social change that could be used for the study of other
environmental behaviors too. In this sense, every dentist influences with his behavior the network in
which he moves, works and lives as well as the different subgroups of the dental population by using
each time different types of communication and attitudes.

2.1. Modelling

2.1.1. Setting the Variables of the Model

We assume that the philosophy of eco-friendly dental practice becomes available to the
population of Greek dentists. The number of potential users of this philosophy is equal to the total
number of Greek dentists. This number, according to data from the Hellenic Dental Association, is
around 12.100 dentists [48]. Initially, we assume that all potential users of green dental practice
belong to the category "Non-Eco Dentists" except for a very small portion of environmentally
sensitive and activated in green dentistry dentists that we call "Eco-Dentists". We believe that Non-
Eco Dentists do not apply any basic principle of green design of infrastructure, technology, and
services. "Non eco Dentists" will be motivated to implement the green philosophy either voluntarily,
or through appropriate training (continuing education seminars with credits awarded by scientific
societies and dental associations), or influenced by WOM (other dentists, social opinion, and other
factors.

We believe that all dentists involved in green dental practices will start using green dentistry’s
basic principles. They are called "Beginners Eco” dentists (Beginners Eco). Some of them will proceed
using advanced applications of this philosophy in their field, thus being characterized as "Advanced
Eco" users (Advanced Eco). Some will take full advantage of the philosophy of green dentistry across
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the spectrum of its applications and will be characterized as "Expert Eco" dentists (Expert Eco). In
this case, we should consider the following;:

e The number of potential recipients of green dental practice (all dentists)

e The initial number of "Non-Eco Dentists".

e The initial number of "Eco Dentists".

e The percentage of users who go from "Beginner Eco" to "Advanced Eco".

e  The percentage of users who go from "Advanced Eco" to "Expert Eco".

e The average time required for an "Eco Beginner" to become an "Advanced Eco".

e The average time required for an "Advanced Eco" to become an "Expert Eco".

e The factor of influence of an inexperienced dentist by an Eco dentist (of all subcategories) to
convince him to follow the green dentistry philosophy.

We see in the case of Figure 2, that the causality diagram can be quite complex as there are
different groups within the same population that can affect to varying degrees all other groups until
the entire dental population becomes Expert Eco. In this diagram we assume that Non-Eco Dentists
will be influenced by various factors until they proceed to adopt the Green Dental philosophy
(Transformation) and then move to the stage of Beginners Eco, Advanced Eco, and Expert Eco to end
up at the pool of all dentists being Eco Dentists. Of course, a dentist can avoid some stages and
proceed directly to the stage of Expert Eco or even stay at the stage of Beginner Eco or Advanced Eco.
The manner and dynamics of this interaction and mutual influence within Eco dental team members
and between factors influencing the phenomenon, include dynamic evolution (e.g. we cannot fully
know the social impact on the phenomenon or the response of patients to green dentistry that may
influence dentists themselves to apply it). This complexity can lead to difficulty in finding the
systemic dynamics of other factors in the system.

CAPEX
Time To React
OPEX
State Support
Advanced Eco
Deatists
. i ” _ Beginers Eco
NON ECO D w-T ™ Dentists
Expert Eco
Deatists

ECO Dentists

Interaction Factor

Figure 2. Initial causality diagram for environmentally friendly dental practice in Greece.

For this reason, we will proceed to a simpler form of this approach by examining factors reported
to be important elsewhere [6]: a) the impact of initial or continuing education (Edu hours) on the
creation of a population group of experienced dentists (Advanced Eco Dentists & Expert Eco
Dentists) on the green philosophy (eco dentistry), b) state support (may include state financial
support for the conversion of the existing dental practice to green, eco-dental clinic, tax exemptions
or granting of emergency grants etc.) (c) dentists' income, (Dent Income) i.e. their ability to cope with
the necessary changes at their own expense; (d) the level of urbanization, (Urbanization level) since
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more expensive dentistry may be practiced in urban centers, whereas there are other costs which do
not exist in rural centers, e.g. staff and patient travel costs, etc.) and at the same time, urban dentists
may be more exposed to social influence and therefore more sensitized) and e) the time of shift (Time
to react) from one category to another, which can be dynamically different depending on how other
factors influence.

Our model will be developed based on the following "dynamic hypothesis": The spread of green
dentistry is influenced by WOM (word of mouth), meaning the social influence (including here the
interaction between dentists, between dentists and patients, and the influence of other factors of social
interaction e.g., effect of advertising or use of social media, etc.) mentioned before. In other words,
we assume that Eco Dentists are the ones who will influence Non-Eco Dentists and motivate them to
implement green dentistry. The degree of influence depends on the number of Eco Dentists (in
relation to the total population of dentists) as well as on the degree of interaction (contact) with Non-
Eco Dentists and other social groups that define the Interaction Factor.

Non-Eco Dentists and Eco Dentists teams will be the accumulation points in our model, while
some other factors will be the parameters of the system ("constants") or, otherwise, will have a
parameter role in the system that describes the phenomenon of dissemination of green dentistry.
Such parameters are indicative to:

e The number of dentists — recipients of green dental philosophy

¢  The initial number of advanced or experienced dentists

e The expected escalation of dental maturation to successively higher levels of environmental
knowledge and experience as a percentage of the number of potential recipients of green
dental philosophy

e The average time required for a dental professional to mature to accept new green dental
philosophy that may cost (have implementation costs)

¢ The influencing factor that connects an advanced or experienced dentist in green dentistry
to an uninformed colleague to convince him to apply the eco dentistry philosophy in his
practice.

The aim is to show the changes in the number of either population during the evolution of the
phenomenon over time. In this way, dental groups and dental associations will gain knowledge on
how to dynamically disseminate an eco-friendly philosophy. Ultimate benefits out of this procedure
will be the following:

e  Estimation of the time of full dissemination of green dentistry in Greek dental clinics
(completion of the phenomenon).

e  Estimation of the number of dentists for each subgroup of dentists to plan the educational
support activities for each of them.

¢  Identification of weaknesses in disseminating knowledge about green dentistry.

e Identification and investigation of factors influencing the spread of green dentistry.

e  Planning the completion of the development of the educational action for green dentistry, if
some parts of it are done gradually and in parallel with its dissemination.
In our model, the rate of acceptance of green dentistry depends on factors reported in Table 1.

Table 1. Accumulation points, parameters, and flows of the ECODENT systemic model.

Name Explanation Description

Non-Eco dentists Non eco dentists Accumulation point

Urbanization factor The urbanization factor Parameter

Edu hours Educational hours Parameter

Dent Income Dental income Parameter

Social influence Social influence factor Parameter

Factor influencing Social =~ A factor influencing social
. . Secondary parameter
Influence* influence during contact
State support Government subsidy Parameter

CAPEX Capital expenditure Parameter
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OPEX Operating costs Flow
Time to react Time to react Parameter

* Capital expenditures are a company's main, long-term expenses, while operating expenses are a company's
day-to-day expenses. Examples of CapEx include physical assets such as buildings, equipment, machinery,
and vehicles. Examples of operating expenses include employee salaries, rent, utilities, and property taxes.

Items covered by OpEx often have a useful life of a year or less, while CapEx tends to pay for a benefit to the
company for more than a year. Capital expenditure cannot be deducted from income for tax purposes, but

operating expenses are eligible.

2.3. ECODENT Model Development

For designing the systemic model, we used a Vensim software. To simulate, Vensim requires the
definition of some initial settings, seen in Table2:

Table 2. Initial settings of the ECODENT systemic model.

Name Set

INITIAL TIME 1

FINAL TIME 60
Units for time Month

The above has the meaning that the time base of the simulation is the month, and the simulation
starts at month 1 and ends at month 60 (i.e., it will last 5 years). The diagram of the simplified model
is seen in Figure 3.

CAPEX
Tme To React
OPEX
State Support
NON ECO Dentists X - ECO Dentists
Transformation
Urbanization
kvel
Dent Income
Fdnc:tloms Social Influence

N

Interaction Factor

Figure 3. The simplified version of the ECODENT model.

2.3.1. Quantitative Dependencies (Equations)


https://doi.org/10.20944/preprints202309.0926.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 September 2023 do0i:10.20944/preprints202309.0926.v1

9

The model also includes the quantitative quantities that determine the correlations between its
elements. They are not depicted in the figure (Figure 3) but have been inserted into Vensim and are:
Accumulation points (equations):
Non-Eco Dentists: = INTEG (Transformation)
Initial value: 15000
Eco Dentists= INTEG (Transformation)
Initial value: 200
Influence factor= ECO Dentists / (ECO Dentists + NON ECO Dentists) * Interaction Factor
Equations:
Transformation= (NON ECO Dentists * Social Influence / (Time To React) )
* (Dent Income / 2000)
* (1 + Educ Hours*0.1)
* (Urbanization level / 80)
/ (1+ (OPEX - State Support)/200 )
/ (CAPEX/5000)

2.3.2. Variables

For variables that are parameters, the values (Min, Max, Incr) are set, which respectively
represent the smallest, the largest and the step increase of the value that this variable will take during
the simulation. The value of a parameter is adjusted with a special control during the simulation.
Thus, the notation (Min, Max, Incr) = (1,10, 2) means that the variable (parameter) will extend from 1
to 10 and vary with step 2. The rest of the variables have values as seen in Table 3.

Table 3. Values of the variables of the ECODENT systemic model.

Variables Values
Urbanization level (70,95, 1)
Edu hours 0, 3,0.1)
Dent Income (1500, 5000, 500)
State support (0, 500, 50)
CAPEX (2000, 10000, 1000)
OPEX (150, 500, 50)
Time to react (2,10, 1)
Auxilliary variables
Interaction factor (0.1,5,0.1)

The model at this stage fully describes our system and is now capable of simulation.

2.4. Simulation of the ECODENT Model

By performing the simulation function "Synthe Sim", Vensim instantly gives an indication of the
temporal evolution of all accumulation points and all variables over the entire time range of the
simulation. The overall picture of the simulation is illustrated in Figure 4.
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Time To React

—N%CO Dentists

Urbanization
level
= [ Dent Income
{2000 F—
Educ Hours

o SogiaHnfluenee-

Interaction Factor

G I

Figure 4. Overview of the simulation of the model.

Below we present two indicative virtual pages (views) of the model. In Figure 5a,b, we present
the image of the model when the only factor that is active is Dent Income and the interaction factor
changes. The diagram (Fig. 5b) shows the distribution of dentists in terms of their transition to the
Eco Dentists group.

Transformation

CAPEX 10000
=00} Time To React
. oeex R =
State § fE
£000
iVON ECO Dentists mfm i . 6000
\//
4000
Urbanization
&d@ 2000
B N\
Educ Hours ;
v

0 10 20 30 40 30 60
Time (Month)

Interaction Factor

_— current

(@) (b)

Figure 5. Dissemination Model of Green Dental Practice — Simulation, view 1.

The data contained in the transformation variable in this position of the sliders (view 1) are the
following (indicatively mentioned — some intermediate values have been removed for reasons of
space economy):

Time (Month) "Transformation” Runs: Transformation
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0 current 509.581
0.125 669.023
0.25 876.26
0.375 1144.1
0.5 1487.67
0.625 1924.02.......

Then we present a second example of the ECO DENT model operation where we have moved
various sliders (Figure 6a,b).

CAPEX Transformation
<8000 _} Time To React
N
OPEX - 2000
State Support
&
AON ECO Dentists . ¥
\ Digstomation ]

\\ \——// 1000

0 10 20 30 40 50 60
Time (Month)

— cuwrent

(a) (b)
Figure 6. ECODENT Simulation, view 2.

2.4.1. Checking the ECODENT Model

There is no historical data to test the model. The model is therefore "exploratory" and helps to
investigate the phenomenon we are examining, which is the spread of green dental philosophy in
Greece. The logic underlying ECODENT can be tested by setting some extreme values in the
parameters of the model to fully understand the flow of the phenomenon. The logic of the model is
summarized here: There is a population of dentists who are potential implementers of green
dentistry. Initially, all dentists are "Non-Eco Dentists". With appropriate influence by "Eco Dentists"
(WOM influence) they will fall within 5 years in the category of Eco Dentists. For the phenomenon to
evolve more rapidly, the degree of urbanization, income, hours of education, state aid and the
strengthening of the influence factor may have a positive effect, while the CAPEX and OPEX of this
case may have a negative effect.

The operation test will be done with the following scenario 1, with median values for Greek
dentists, presented in Table 4:

Table 4. Values of the variables in scenario 1 of the ECODENT systemic model.

Variables Values
Urbanization level 80
Edu hours 1 (hour)
Dent Income 3500 (euros)
State support 100 (euros)
CAPEX 5000 (euros)

OPEX 300 (euros)
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Time to react 6 months
Auxiliary variables
Interaction factor 3.2

With these values, the number of "Non-Eco Dentists" will gradually decrease and in 18 months
the phenomenon will have ended (Figure 7a,b).

CAPEX .
Time To React NON ECO Dentists
OPEX @2 13000
3wt
State Support /
¢
i\‘Ot\‘ECODmﬁ( = ECOD 10000
N ‘T m‘s‘fomon
\‘—/
\ Urbanization 3000
\ level
——_——
L
P Spciatlafhnence. 0
\ 0 10 20 30 40 50 60
Interaction Factor Time (Month)
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Figure 7. a, b: Service Propagation Model — Simulation, Scenario 1.

4. Discussion

The systemic ECODENT model explains the evolution of the phenomenon of WOM spread of
green dental pro-environmental behavior among Greek dentists. At this stage it has no historical data,
so it cannot fully explain specific situations. However, by applying this model to a small sample of
the Greek dental population, it is possible to create historical data. The model can then be used by
dental associations as a predictive and strategic decision-making tool for the education and adoption
of green dentistry from all Greek dental practices. The function of the model is a function of a series
of parameters as described above. System Dynamics contributed to the modeling of the process of
integrating principles of green dentistry into the population of Greek dentists. It showed the
dynamics of the phenomenon of influencing dentists' behavior by their own population through
WOM (e.g., colleagues or patients’ opinion and other social interactions) qualitatively and
quantitatively. Specifically, the model developed can give a quantitative approximation of the
number of dentists touched, each time one of the main or secondary variables of the model changes.
If fed with appropriate quantitative data, it can be a predictive and decision-making tool for the
dissemination and adoption of green dentistry by other dental groups worldwide, as is discussed
with the use of other systemic tools in the analysis of certain phenomena in the business field [49].

Systemic approaches involve understanding the impact and potential of people (e.g., dentists)
within a system and its implication on us as individuals [23]. This bigger (systemic) view can assist
dental associations in embracing difference, managing from a higher-level understanding as well as
everyday outcome perspective and spread information needed for behavior changes within the
dental population as suggested elsewhere too [49,50]. It can further reduce personalized frustrations
that we usually experience when we are asked to proceed to changes in our dental offices (especially
if cost is involved) as we find ourselves interrupting behaviors from a personal/productivity
perspective and not from an understanding perspective. When we equip ourselves with basic
systemic oversight such as how does a non-eco behavior effect the “system” as well as how does the
“system” affects the individual dentist, we can start to empower ourselves to see beyond the problem
(low environmentalism in dentists) as reported elsewhere [6]. We can further see beyond a person’s
behavior and low performance into what is enabling this behavior, what is the wider context and
what can we harness from this experience to become better professionals [51].

In this model we incorporated certain factors considering basically the strong influence of WOM
among professionals and among social relationships, the state economic support and the financial
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status of dental professionals and the degree of urbanization as already reported in other studies [6].
We focused on social ties, perceived risk about the environment and sharing of the information
among dental professionals. This approach is more direct and does not cause overload of information
or other obligatory thus stressing educational activities. From the United Nations” attempt to capture
the attention of professionals with an overload of information inputs and sheer volume of ideas on
sustainable development issues under the single grand vision of education for a sustainable future,
we have learned that such attempts will only end up in a mass mental blurriness on environmental
literacy [52]. This action has impeded our ability to sustain concentration on serious environmental
problems that touch the core of human existence and enhance our core mental skills to connect with
the natural system and our place in it. Consequently, if dentists are forced to proceed to
environmental changes in their practices with an overload of information, rules, and legislation, they
may be forced to become unaware of what is really happening around them. The systemic ECODENT
model though suggests minimum educational hours and more influence of all other parameters
mentioned before, to interact with pressing environmental issues, confronting professionals of the
field.

5. Conclusions

Systems Thinking can be applied to avert low environmentalism behaviors in dentists with the
goal of communicating the new eco-friendly concept at the level of the practitioner. Systemic tools
such as modelling can further help study pro-environmental changes in a dental population.
Modelling can address possible ways that different factors may play a significant role in future
changes in dentists” behavior. The ECODENT model is such an example of a systemic model for a
deeper and dynamic approach to dentists’ eco behaviors.
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