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Abstract
The analysis of workplace safety must consider a diveeseof factors including work processes, equipment,
safeguards, training, standards, and policies. Orgamzhtsafety culture has been recognized as another tempor
factor in the analysis of workplace safety. The gaéetiture present in any organization can have a profound
influence upon safety practices and probability of mish@pe.assessment of safety culture has been the focus of
numerous research projects because the ability toifigghte pathologies within safety culture can effectively
address root causes of accidents. Development of toolsderstand and effectively assess safety culture coatinue
to be a topic of great interest in the safety sciendeslerstanding the social factors that lead to confliétsin
organizations and result in mishaps is critical to injang iliness prevention. Commonly used conflict analysis
strategies were examined for their potential applicatiopafety analysis tools. The Ishikawa Fishbone Dispersion
Analysis strategy and the Social Cubism Conflict Analjtlel were identified as potentially effective tools for
mishap root-cause-analysis and assessment of organ@atédety culture as part of safety investigations.

K eywor ds.safety safety culture, Social Cubism, conflict analysis, mjsinvestigation, root cause analysis

Introduction

Occupational hygienists, safety engineers, environmdrgalth and safety specialists, and biosafety
professionals all share a similar professional rivlésdustry in their responsibilities to anticipatealesate, control,
and if possible, prevent workplace exposures to physicahiché and biological agents that may be harmful to the
worker. Whether in nuclear facilities, shipyards, laaries, or construction sigthe establishment of programs
that protect employees from undue illness and injury awd. ileasures to evaluate workplace hazards and

investigate incidents include safety inspections, indlshygiene surveys, job safety analyses, and root-cause
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analyses 2> These tools are vital in order to effectively deteerthe causative agents for workplace injuries,
including systems-, management-, environment-, and behasad workplace hazad

Accident investigations must be thorough in order to ifletite causative elements. Causative agents for
accidents in the workplace can result from poor safenagement systems, inadequate personal protective
measures, or as a result of safety culture elefheBstermining the individual and interacting factors, ahdfahe
specifics that contribute to injury or property damagelpiing an organizations safety culture, is critical faufe
prevention efforts Many organizations globally have had an increasimerést in understanding the concept of
safety culture as a driver of safety performance aral means of preventing workplace disastéris no surprise
that no single accepted model for safety culture existssidering the dynamicity of the social forces that &ffec
organizational culture and workplace safetffhe identification or development of effective inigation methods
and assessment tools to rapidly characterize organizasiafedy culture are, however, pivotal steps in recognizing

root causes and curbing mish&ps

Literature Review
Mishaps and Mishap I nvestigations

Protecting workers from work-related hazards and risks ysiogerly implemented occupational safety
and health (OSH) programs remains a challenge not ontpéobt).S., but also for other countries throughout the
world. Although fatality rates have decreased, partigularEuropean countries, the gross humber of occupational
accidents and fatal work-related diseases occurring ffobak continued to incredseGlobally, there are an
estimated 2.3 million fatalities and over 313 million rfatal incidents annually resulting from occupational
accidents and work-related diseases, including exposurész@rdous materials, respiratory diseases, cancer,
accidents causing physical trauma, and workplace violetfcé! In the United States alone, over three million
nonfatal workplace injuries and illnesses occurred inapeiindustry in 2013, resulting in an incidence rate of 3.3
per 100 full-time employees, according to estimates fterSurvey of Occupational Injuries and lllne$seéEhese
statistics exhibit a significant social and economic hurfde communities and countries alike, warranting the need
for increased controls.

Efforts to prevent mishap recurrences necessitateadhatents that do occur be thoroughly investigated in
order to determine tlireroot cause’s Mishap investigations must include a strategy capabldeuttifying the
equipment, policies, and behaviors that caused the acdiiesé causes can be diverse, and can result from fault
safety and environmental management systems, inadequategbgnsiiective measures, faulty equipment, or as a
result of the occupational culture within organizatioBgtermining the individual and interacting factors, andfall o
the specifics that contributed to illness, injury, andpprty damage is vital in order to anticipate, prevend, a
control similar occupational hazards in the fufute
The Need for Root-Cause-Analysis Methodsin Accident I nvestigations

There are numerous potential causes for workplace accideclsding policies, processes, and human
factors. Extreme environmethtcharacteristics, and problems with physical and psgditdl human function
capabilities, can contribute to or provide underlyingcausesioidents and injuty. In order to effectively control
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and prevent workplace illness and injury, it is impartemunderstand when, how, and why injuries and illness
occur. Itis not enough to identify the types of accidéms occur and the way that they occur. It is necgdsar
know the root causes of the accidents in order to pregenturrenct.

There are a number of strategies employed within tbapational safety and health professions that aid
specialists in investigating mishaps. Using a root-cansdysis (RCA) strategy can help identify elements within
an occupational operation or environment that may condrifoubr create safety hazards or accideRtSA requires
the evaluation of potential causal relationships th&gnekback from the accident towards factors that potgntial
shaped or formulated the incident, targeting systems amtigeralesign instead of individuals RCA processes
encourage investigating teams and organizations to become @i interdependencies among causes, and to
identify the root problems or underlying deficiencies tleatllto accidents, which if corrected, could prevent similar
incidents from occurring in the futdfe *Thus, there is a resulting organizational culture shéftabse
organizations recognize that the RCA process leads to dismiplined thinking, promotes team interaction, focuses
on processes and systems rather than blaming individ@ihls. shifts the occupational culture towards one of trust
and openne$3 RCA and similar models being used in industry today includeAttiident Root Cause Tracing
Model and theFault Tree Analysis model, among other a&irRCA-based tools.

The Need for Safety Culture Analysisas Part of RCA in Accident | nvestigations

Root-cause-analysis is a strategy for determining wieat Inave gone wrong in a particular operation or
process. Using an RCAstrategy can help identify thogesiter processes within an occupational operation or
environment that may contribute to or create saffietyards or accidents, including physical, policy, and socio-
behavioral causes. Although they are not uncommochimery failures, chemical exposures, biological agents,
and safety policies are not the sole causes for dlaed injury in industry and are often not the underlyows of
workplace accidents. Social forces in the workplace @sribute to and potentially drive the OSH environment,
and can lead to physical, chemical, and biological llaeaposures' 2 These social factors are part of an overall
organizational culture from the perspective of the gafetnagement system and is usually called safety culture.
Safety Programs and Safety Culture

Safety programs and safety management systems in zaijans consist of a diversity of elements
including safety policies, standards, regulations, trairang, protective equipment. However, OSH is not solely a
policy, technology, training, and equipment issue, all of Wwhiécte considered top-down safety approaches.
Accidents and near-misses can occur from human factensed as a bottom-up approach to safetySafety
programs include social forces that consist of intamastbetween and among employees, employers, managgrs, a
regulatory agencies,as well as established guidelingtsidas, and emotions. Accident causation models must
include the recognition of the interactive relationshipwieen physical and technological safety and psycholbgica
or behavioral facto”. From a social science perspective, the perceptioriaireg to safety and how these
perceptions are constructed within and between individnalgjeoups are vital elements in safety prograifisese
social forces can vary by organization, by department, byg,s<dnd by individual, and can significantly affect the
safety status of the organization. Combined togethesetbilements comprise organizational safety cultureySafet
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culture has the capability of negatively or positiveffecting safety performance within organizations. It dao a
affect organizational risk, and risk managerffent
Safety Culture

Safety culture has been identified as a key elemetitet@stablishment of the tone for the importance of
OSH within organizations, but ithas not been clearly defined. Instead, it is aidimiensional concept consisting
of numerous structural and behavioral elenféntdthough social forces that affect organizational safetye been
considered extensively in the past, the term safety ewtass not prevalent in literature until the Chernobyl @arcl
power plant accident in 1986, when investigators from therriational Atomic Energy Agency (IAEA), and their
colleagues, identified a poor safety culture as a contigpdictor in the mish&pThe IAEA define safety culture as
“that assembly of characteristics and attitudes in organizations and individuals which establishes #mtan
overriding priority, nuclear power plant safety issues rectie attention warranted by their significafice Since
its appearance in the field of nuclear safétg term safety culture has found a place in practicallyyeindustry
and the health and safety professions have establisheetows definitions for the term.

One comprehensive definition states that safety cuisuttee enduring value and priority placed on worker
and public safety by everyone in every group, and at eveey t§ an organization, including the overarching
policies and goals of the organization, commitment of egg@s and employers to personal responsibility,
communication of safety concerns, and adaptation and ratitifn of behavior based on lessons learned from
previous accidents and mistake&. Generally speaking, safety culture can be vieweHestitical factor that sets
the tone for importance of safety within an organizatidmether it is a positive or a negative t6h®afety culture in
and ofitself consists of numerous critical factors Whaffect workplace health and safety. Many definitiexist for
safety culture. Some of them have been modified by piiofeas to suit their particular practice, field, or resha
The differences and specifics in defining safety areudised elsewhere in the literature, and thus will not be
repeated as the focus of this manustript?” %It is necessary, however, to understand that workpdatety is
affected by a combination of technological, procedural,ehdvioral factors 2> Nevertheless, the definition and
categorization of safety culture is highly contestechiwithe safety professions, particularly regarding whethe
sdety culture is an entity in itself or a sub-componeia droader corporate or organizational cuffuré The
majority of organizations within the OSH professioend to characterize safety culture as a component of
organizational culturé 2%’

The definition of organizational culture is loosely definas the totality of socially transmitted behavioral
patterns, beliefs, institutions, and thought characikesisf an organization. Culture can be influenced by atari
of factors, including regional geography, national normrtelogies, and by particular histories of failures and
successes within the organizafibnin a similar fashion, the safety culture componemtrgénizational culture can
be influenced by the marketplace, regulatory regulati@chnilogies, organizational standards, and the visions,
goals, and beliefs of organizational lead®rs

Being a cognitive construct, culture relies heavily ttituales and beliefs, and is molded by numerous
forces within an organization. In order for organizaioculture, including safety culture, to succeed, leadgiishi

required at many levels of organizati®nsConflict in the workplace can result in antagonism aitiér problems,
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affecting the population dynamics and therefore, affectiggrozational climate and potentially the occupational
safety and health programs|t can thus be stated that organizational culture, incluskifety culture, is one that is
potentially conflict rich. Therefore, conflict agsis and resolution is vital for effective management and
developmenbfsafety programs, and conflict management skills are immpofta effective leadership. Staffthat
know how to identify and resolve conflict effectivety workplaces are perceived as better leaders who am mor
skilled and able to effectively complete an organizatiomiasior’>*,

Safety Culture and Conflict

Anywhere people interact, there exists floeential for conflict, and this does not exclude organizations’
safety culture programs. These conflicts can be ddéiseuto the involved individuals, groups, workshops,
programs, or corporatioffs®,

Conflict arises when incompatible goals develop betvagierent parties, whether this is at interpersonal,
intergroup or inter-agency levéls These conflicts can develop and exist at all leveld activities of
organization¥" “° Such conflicts can exist between leadership and emploge®ng others, in safety programs. |t
would not be inaccurate to define workplace incidents, ysgfiedgram ineffectiveness, and programmatic non-
compliance as organizational conflicts. Conflict analys vital for effective organizational development.
Environmental andSHexperts have recognized the immediate need for envirdahemd safety practitioners to
incorporate conflict analysis and resolution knowledge methods into environmental and occupational health and
safetytraining and practitg'.

Need for Conflict Analysis and Resolution in Occupational Safety and Health

The environmental health (EH) and occupational safety gsiafies are no strangers to conflict, and have
dealt with conflict resolution necessities in mangrarios, including mediation in order to resolve land and
resource disputes and conflicts of environmental juStié&”, not to mention worker compensation claims and
lawsuits. Environmental and occupational health and safety texpeross numerous national organizations and
agencies called for conflict resolution to be a coreagament competency for EH practitioners. Standards and
guidelines were developed, calling for the professiom¢orporate conflict resolution into training and pregf.
Despite these recommendations, there is a lack deege that conflict resolution has been broadly adopted in
environmental and occupational health and safety trainimgaatice. The professional literature is lackimgtioe
application of conflict analysis models to resolve EHfticts™.

During mishap investigations, audits, inspections, and sssgeds, conflicts can arise that involve
inspectors, managers, inspected establishments, affecteshdbsrst, and regulatory agencies. These conflicts can
affect timeliness of hazard communication, reporting, &adard abatement or remediation. EH and OSH
practitioners must have the capability to dissect andyamdhe core elements within the conflicts to effetjive
diffuse these challeng®s®“®.These core elements, which may include the compopéstfety culture, should be
identified using established conflict analysis models.

Assessing safety culture
Organizational culture, in general, is acknowledged a#tieat determinant in the success or failure of an

organization.Similarly, an organization’s success is often linked to an organization’s ability to work effectively and
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safely. Safety culture is measured by the abilityandie safety-related matters successftillySafety culture has
been assessed in offshore environments, nuclear powes, pthemical manufacturing plants, aircraft maintenance
facilities, and other locatiofs *’*°. For over a decade, there has been a call for a systematic approach in
measuring the organizational dimensions that encapssdéety culture.

Safety culture cannot simply be addressed through obsenlagtodées. Although these types of studies
do provide some data and offer limited ecological validitgy are often too short in duration to provide subithnt

data, and are generally dismissive of the participants’ perspectives®®

. Safety culture assessments must survey the
workers in order to capture the attitudes, beliefs, arnes rthey share in their occupational environments.
Assessments must also address the dynamicity of ootalks throughout corporate, organizational, and leadership
transitions in the liféme of the company or worker employment. Numerous assessrhave been conducted
evaluating the perspectives of individuals through peraegioveys, in addition to interviews, observationd an
collection of safety metriés * 2* 3 5Despite these strategies, however, a number of gapsbleen identified in
assessing safety cultures. It is necessary, from dhialsscience perspective, to understand the perceptions
pertaining to safety and the factors that contributéése perceptions, and thus the safety cuffturéhe identified
gaps vary. One noted gap is the fact that most assessgenerally exclude that safety culture is not a stable
construct, but is rather a dynamic phenomenon, and hatythamicity must be accounted for. Additionally, safet
assessments tend to discount or altogether exclude thteneeisof politics and power constructs that affect
organizational safety culture. Additionally, external p®gHtural issues, often tied to demographics, plays a
significant role in the way that work is construed andagpmed, including health and safety practfces' *2 These
issues are vital to organizational culture, includiadety culture, and must be addressed when assessing safety
issues and trying to establish root cause for safetygamsband accidents.
Assessment of safety programs using conflict analysis strategies

If mishaps and problems in safety programs are viewegtsults of conflict, it is appropriately proposed
that root-cause-analysis and safety culture measurensery established investigation tools and organizdtiona
perception surveys can be better-achieved by incorporatimdict analysis models. As the dynamics and
complexity of conflict changes, so must the interventi@thods used to analyze and resolve those contligts
this case identifying root causes for workplace accidentsemdving or reducing the conflicts that cause illness
and injury. In order to effectively manage conflicts that arise in @amyironment, it is important to understand the
factors that lead to the conflict. Thus, an effectigaflict analysis model must be used in the process dficton

resolutiot® >**°*and would potentially serve as an effective tool in safetyure assessment.

Methods

A literature review was performed on the topics of safetlture, Total Safety Culture, safety culture
assessment tools, both safety culture and CAR in safatgrams social factors in mishap or accident
investigations, andmishap investigations and CAR stededihe review was conducted using Internet-based
medical, science and engineering, and legal literatuegclseengines including PubMed, EBSCOHOST,

ScienceDirect, and Lexus Nexus indices.Established coafiiglysis strategies were analyzed for potential benefit
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in safety culture assessment and RCA. Establishedieffestrategies were conceptually applied and evaluated for
potential benefit for RCA and safety culture assessment.
Results

Common conflict analysis strategies were identified eonceptuall applied for mishap investigations and
safety culture assessment. Ishikawa/Fishbone Dispeksialysis and Social Cubism were identified as potentially
beneficial assessment tools for the safety industrii.Botaitegies were evaluated as a means of mishapRCA and
safety culture assessment, respectively. A healdnseibased social cube was conceptually applied to seave as
conflict analysis model in assessing safety culturergarmizational safety programs and as part of root-cause-

analysis investigations.

Discussion
Implementing Conflict Analysis Strategiesas RCA and Safety Culture Assessment M odels
In order to understand and prevent accidents, investigatiust assess safety programs to determine the root
causes of mishaps. One critical measure in determiningptiee factors is the understanding of safety culture.
Little consensus exists regarding what core factors defifety culture, although some research data attentpting
identify the core elements of safety culture exfstsAn effective RCA model should be used for investigating
accidents, and it should include assessment of they gafiétire and known core elements of safety culturd.ofAl
the identified core elements in the literature can begeaized within the Social Cubism conflict analysis nhode
Safety Mishaps and Ishikawa’s Root Cause Analysis

Using an RCA strategy can help identify processes or isgitiein a workplace setting or operation that
contribute to accidents. Although machinery failuregntical exposures, biological agents, and safety policees ar
often blamed for iliness and injury, they are oftenthetroots of occupational accidents. It is the RCA ntkthat
permits investigators to identify underlying deficiencied aroblems in a safety management systems and hdlp lea
to identifying the root of accidertfs In the past decade, RCA has been used effectivelyainating accidents in
health care facilities, chemical plants, refinerls|ding construction, and in the defense indd&tfy

One tool that is used in a variety of professions as an RGdel is the Ishikawa Strategy, also known as
Fishbone Analysis. Although the Fishbone Diagram ésluis dispersion analysis, often in business and economics,
as well as quality improvement in the health scienitdsas not been established as a tool for RCA in mishap
investigations in the safety literature. This causeeffett analytical model is often used to categorize dawif\c
the steps in a process and to diagrammatically illiestne main causes and sub-causes leading to am&ffést an
analytical tool, Fishbone analysis allows for a ammdi search for causation of a problem until all potéatiawers
are exhaustéd Within this diagramed strategy, the problem beingyaeal is placed at the head of an arrow, and
all potential answers are drawn as attached branoch@etrear of the arrowhead, creating a resemblantieeto
skeleton of a fish. This model analyzes conflict, Wwhian potentially include safety mishaps, by searcfungpot

causes that appear repeatedly within the skeletal struétire diagrarrf >°
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Generally speaking, RCA models have been known to allow izagams to become flexible and aware of
the interdependencies among causes, including safety ¢ult@afety culture can be seen as a means of preventing
accidents, but a poor safety culture can also be thefoashaps.

Social factors that exist in the workplace can potegtidtive the OSH environment, and can lead to
physical, chemical, and biological hazards expostrEs®® *° Therefore, it is vital that safety culture, and the
associated social factors, be analyzed as part ofrautjio RCA during mishap investigations, using a structural
method like the Ishikawa Dispersion Analysis model.

Safety Culture and the Social Cube

Decision-making is multifactorial and socially embedednd social forces affect behavior, beliefs, and
the formation of norms in groups. These social foeféext overall group dynamics, and can change the culture of
any group over time, including organizational safety cultuecial Cubism appears to offer the perfect framework
for analysis of safety culture. First, the Social Cobionflict analysis strategy is representative antliginee of
the social factors, including power and politics, iderdifiss a gap in established safety culture assesSnfént
*’strategies Second, the six social factors incorporate the psygitah behavioral, and situational elements shown
necessary for an effective framewdtk These are all addressed by this CAR model. Thifefysaulture is a
dynamic phenomendéh* and must be analyzed as such. The social cube camsielered a living and breathing
framework that is constantly in motion, with the factioteracting as the situation changes (Figure 2).

Applying the Social Cubism Conflict Analyss Model to assess safety culture

Social Cubism is a conflict analysis strategy developetumed for analyzing international conflict, but
has other potential applications. It has historically hesed to evaluate conflict in Northern Ireland and Quebec,
Tamils in Sri Lanka, between the Palestinians and lisfand in inner-city conflicts between residents aaal |
enforcement agencies, among otbinopolitical conflictg® °193,

This model focuses on the multi-factor interactivity a&f thain factors thatfluence conflict. The Rubik’s
Cube® provides visual representation of a potential conflith, each side representing one of six main elements of
conflict, and the mixture of colors in a turning cube repnéing the interaction of the factét$*%°. Normally, the
six interrelated forces in a conflict are history, religi@demographics, politics, economics, and psychocultural
factors. A modified cube has been applied in which religgoreplaced by balance-of-povtef® ® This dynamic
and interactive model of conflict analysis combintes $tudy of the six influencing factors simultaneouslyahee
they are not isolated from one another. It isrthderaction, not isolation, which produces the trajgctdrconflict.
Thus, evaluating the interactions can be an effective ditignimof’® ®¢ Focusing on all of the involved factors
instead of giving preferential attention to any individeie of the cube allows this CAR model the ability to
provide a thorough analytical picture of the conflidthwcontinued analysis during the changes that occur. Analysis
of these conflict factors usually provides informatibattcan be used to contribute to feasible interverffidis A
modification of Social Cubism has been researcheddpliation in health science, including indoor air quality
investigations and public health preparedness progfatfis® Its application can be refocused on assessment of
safety culture in organizations and corporations Umeanost issues that arise in the workplace and conttibute

safety problems and mishaps can be categorized in one erfritye six social factors of the cube.
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Background of the six sides of the social cube.Conflict resolution academics and practitioners have begun
to understand that the inter-related social forces thataicit to create, escalate, and proliferate conflicstnibe
considered in CAR. The Social Cubism Conflict Analysis Model strateljysirates these interacting social forces
and their effect by focusing not on an individual or paipofentially causative social forces, but rather on six
interactive factors simultaneously and contind8il§>. These interactive factors, defined below, are critical
evaluating and understanding safety culture and aréyhpiefsented, conceptually, from a safety perspective.

Historical.One critical challenge faced by conflict analysis angolgion experts is understanding
historical depths within conflicts ®”. Each stakeholder in a conflict has a distinct hisabrarrative. It is important
to understand any group dynamic and group perspective iornffleccsituation, and these dynamics include history.
Historical factors are vital in conflict analysisdaresolution because the historical experience of thepgrim the
conflict legitimizes, at least for the groups themss)\ttheir identities and actidfi$*

This can be directly applied to the understanding of safeliyre and safety behaviors. Numerous
historical accounts and experiences can affect the sddetgions made in a work process. For example, a lack of
accidents, injuries, or ilinesses over the life of acpss can minimize or altogether negate a perceptibazaird,
and potentially justify a “this is how this has always been done,” attitude. This experience can be drawn from
supervisors that have worked on location over the lif@frocess, or from performance metrics that existdiut f
to identify safety metrics despite a history of requiredesttive actions. The history of the organizationirttres
leadership’s historic attitudes towards safety, age of the company, and the history of the culture of safety also affect
the attitudes and beliefs of employees. Additionally, empkyee carry hazardous habits or experiences from
previous employment sites. Nonetheless, these expesiennealso be positive ones, lending ideas for creafion
safer occupational environmentgikewise, an organization’s or workshop’s history of accidents, injuries, or near
misses can drive hyper-vigilant safety behaviors. @hmshaviors can lead to a decrease or even eradicdtion
process-related mishaps, but can potentially affect ecasoarid performance.From a safety perspective,
historical factors are closely tied to and interachwétonomic, balancefpower, political, and psychocultural
factors.

Demographics.Demographics are a critical factor of conflict becatngsé individual or group differences
lead to socio-psychological patterns visible during conélgtidentity issues between the conflicted stakeholders.
The demographics factor can consist of a diversity ofadteristics, including age, ethnicity, religion, sosiatus,
rank position, and political geography, among otflets®* %

Demographics play an important role in safety culturdet@aulture within groups or workshops depends
greatly on the composition of the gréip Many demographics exist in the workplace, including ethnieige,
gender, years of experience, medical status, educatieel, & training, rank, work shift, and years with the
organization, among others. These are demographictdkattheir own influence on organizational culturd an
behavior, and can interact with other social factoedfert safety culture.

One example of how demographic factors affects cultureeisapic of age A worker’s age sometimes,
although not always, is indicative of work experience sadktexperience. Age and experience are often associated

with rank and supervisory status, and the resulting salargreliffes. A consideration, however, is that older
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workers with more experience can mean that they hav&edon environments before safety was a primary
concern. It can also mean that they have experieko®tahortcuts and may have the historical perspective that
certain hazards are not as dangerous as they are pdrésitthe younger or newer generation. This can interact
with the psychocultural and balance of power social factors and influence the other employees’ behaviors and
attitudes, further affecting the safety climate and tgateillture. Converselythe number of years with the
organization can be beneficial, carrying with it knowled§éhe history of how far a company has come to provide
a safe workplace. Likewise, it can be harmful if the mmnms of a status quo of good or bad organizational safety
practices despite dramatic changes within the organization.

Age can also be viewed as a safety concern. As theemgage of elderly people in the population
continues to rise, considerations have to be madeh#rpotential, though sometimes unproven, situations of
disease, disability, fatigue, or slowed performance. Aafthlly, older populations are increasingly finding
themselves competing against younger highly-skilled ancehigtiucated peogfe The disparities that ensue, and
the potential pressure to produce at peak performancs leelsafety practices and lead to accidents.

Medical status and gender are other examples that ean sdifety culture. Medical conditions and gender
are important when it comes to exposures to certaindaxinl to certain levels of physical work. Organizations
have to take these issues into account when hiring and agségning tasks and positions. The assignments can
result in interaction with economic, political, and geycultural factors, for example, and influence the attitaahes
beliefs of co-workers. Additionally, the failure ofgamizations to identify these needs may also interffeteintly
with the related social factors and send safety @iltilong a different path.

Shift work and the shift to which individuals or groupsobg is a separate demographic that affects the
workplace. Both biological and social problems havenkidentified with shift work relative to accidentsgliurding
sleep patterns and fatigue, moodiness and irritability,r@éSe and what may be construed by shift workers as a
relaxed setting during which they do not need to follow nstiiagent and sometimes cumbersome safety controls.

Level of education and knowledge and the related logic aadhdy skills can affect the ability for
employees to understand appropriate safety requirementgspes, safety practices, potential hazards, hazard
analysis documents, and their assignments to specific jobs.

All of these differences affect interaction betweediviiduals in the workplace. Discrimination, bullying,
sexual harassment, initiation, and hazing sometimes oceuressilt of gender, ethnic, religious, or age differences,
and these differences and related acts can also affexttqusptural, balance of power, political, and economic
factors, which can disrupt or alter in-group and externatysatgturée"’.

Balance of power.Power is a significant factor in conflict theory.r€ptions of power are at the center of
conflict®® and the balance of power is a critical influencer irflatin Power status varies, as does the perception of
power. When dominant groups possess the power and juriaditteoscenario, economic power can be harnessed
in order to maintain loyalty of communities or groups, whileer groups can potentially be exclutfe®. Balance
of power issues are relative to the way power is distribamedused within organizations, and are closely relate
politics, political status, and economics. Inequitable distributibpawer and the continuous imbalance of power

between groups involved in conflict can significantly winite to escalating conflitt %
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The role of power in organizations is mostly absenmfisafety research literature. Issues of power and
issues of organizational culture, however, are not arigrtwined, but are complement&iyand are therefore vital
in analyzing safety culture. In the work environment, éhsre numerous situations and social forces that éact af
worker attitudes and beliefs regarding the organizationyedsas their safety behaviors. These power-driven
forces, including work pressures, open communication, andriapéabor force consultation regarding safety can
determine the level of trust and organizational cohesiveaasgsalter workplace behavior, which can in turn affect
safety cultur®. Power can include positional power, information and rigee control of resources, coercive
power, and alliances and netwdrks

In most organizations, some form of a power structure exist. However, depending on the method in
which power structures are instituted, the result caeffextive and beneficial, or detrimental to safety unelt
Positional power is usually a required norm, providingeranchy of management and organization in the labor
force that affords the potential for efficient operatiamsl a pathway for earninfgs Safety culture is at least
partially dependent on each group’s position within their organization and their proximity to work processes and
related safety issués

Nevertheless, division of the labor force created tgitjpmal power can create perceptions of inequitable
work distribution and carelessness stemming from the ldzidersThis can be further exacerbated when an
organization has multiple locations separated by distahc@hese distances not only have the potential to change
the communication between the labor force and the fglige but this type of scenario can affect the demogecaphi
of the groups, or create a group demographic. Perceptionshraage regarding leadership involvement, caring,
and knowledge. This type of scenario can be experierscedtanging to the labor force that is at a distéroce
the headquarters, and strengthen the perceptions amongdidders that knowledge, and even decisions, regarding
safety in the field lies with field employees and supergisather than with corporate managers or even the
organization’s safety professionals®’. These perceptions can alter beliefs and attitudes, andoitikéng relationship
between management and workers.

Depending on the bottom line, the age, and the productfitige organization, work pressures are a real
entity. Increased work pressures to meet deadlines pfamipitate extra shifts, decreased break times, and an
increased operational pace. These types of scenaritsachto unapproved shortcuts, and unintended consequenes
such as accidents and injuries. Although management ntagftem understand the pressures that workers
experience to meet deadlines, or predict the actionswhletake or bypass in order to meet those deadlineseth
scenarios can be disastrous. And the resulting injutillress can be, at least from the perspectives offatt
force, blamed on the work pressures established byrkrape

Informational power is a category that can be definedoasrol of communications and informatfén
With regards to safety culture, this type of power goes ladnd with a top-down safety culture approach in
which the leadership have the information regarding tlgargeation, regulatory changes to processes, and the
actions needed to meet production goals, and the leadesstipthe safety policies and procedures based on
regulations alone. When positional authority standshén way and does not permit two-way communication

regarding safety, there is a potential that work will betperformed as effectively, efficiently, and safely. eTh
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degree to which leadership consults with the labor foegarding safety issues, safety needs, safety polictes,an
existing hazards can make a considerable difference iratey £ulture, and in productivity. Safety is subject to
discussion and disagreement, and it is often argued aboutisvbatsidered hazardous and the steps required for
safe operatiorfé Organizations should have structures and atmospimenésdh employees are encouraged and do
not feel intimidated to raise safety concerns or esgigea®. Worker input, and leadership’s willingness to ask for
and accept it, can make a considerable difference regardstgand perception of caring. On the contrarypa t
down power approach often does not work effectively, and exghadsope of safety management to a perception
of prison-like contrdf.

The degree of trust and support within the organizatiorrg important to organizational behavior, and
safety culture. When employees identify positional authr@itaype power, there can be a hesitation to seek
clarification or to make recommendations. This bancounterproductive. A lack of trust, particularly from the
safety perspective, can be very dangerous. Laborefseondrkshop floors are the eyes and ears of organigation
and have the direct observational position to identifeiptidl problems, including safety concerns or behaviors.
However, a perception of authoritarian leadership may ceefgar of punishment or retaliation for wihésblowing,
leading to problems or hazards being ignored and potgritiafeasing the risk of mishap.

An imbalance of power within organizations also @ffébe minds and hearts of individuals in groups. For
example, supervisors with experience and knowledge, and¢fedively high level of authority, may be viewed as
role models or mentors, and their attitudes can rub offreployees.Therefore, poor attitudes, risky behaviors, or
acceptance of unsafe practices or conditions basedstaryhand other factors can rub off on subordinates, and
affect the culture of the group or shop, and ultimatetydrganizational safety culture.

The ability to control resources and rewards is a p@sgere within an organization as well. Management
generally maintains budgetary control, tying the balangmufer factor closely to the economic factor of theao
cube. Decisions made regarding funding of equipment, funding diraeehours, funding of training, funding of
safety resources, climate control purchases, and itimes or services can have a direct effect on safetgtices
and safety culture. It can also be argued that non-monetasyrds, such as recognition through safety awards and
other methods, can significantly affect perceptiof the organization’s focus.

Thus, it is argued that safety culture is intertwined vggués of power and that acknowledging the role of
power and politics in organizatidils and evaluating the issues in organizational culture,pcavide a better
understanding of safety culture help identify potential oantses for accidents.

Palitics.Politics is an important element of conflict. This factocludes political geographies, political
beliefs and preferences, partisan affiliations, padalitinstitutions, and political positional powers. Thastbr often

carries with it the intentional actions and agendas otiapénterest groups ® ©’

Politics and political
relationships also affect the distribution of power andisitat-making capabilities within governments,
communities, corporations, organizations, or groups involmeconflict. This can foster political divisions and
influence the persistence of inter-group corffiét.

To begin with, the idea that safety culture is a sub-compook organizational culture is a political

guestion. Organizational culture is never politically nedyend is directly tied to balance of power factors with
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conflic”. Corporations often espouse the motto Safety Filtsipugh the primary concern and measurement of
success of most companies is revenue. It is generallyed by organizational psychologists that unless sadety i
the dominating characteristic of a corporate culture,tysafalture is only a sub-component of that corporate
culturé®. Although OSH may be the stated priority during thecpss of reaching the primary focus of the
organization, the Safety First identity may be viewed pslitical farce by shop workers.

Laws, standards, regulations, company policies, safabhagement systems, and the attached audits are all
political forces that determine safety culture and behavilhe scientific research and relevant laws regarding
safety and health drive specific safe or unsafe betsvidhe established permissible exposure limits (PELDyset
OSHA, for example, can be a significant influence on lretorporate offices or safety departments purchase or
require engineering, administrative, or personal priatectontrols for processes, and whether or not shop
supervisors enforce the requirements or individuals chaokedd or violate them. Federal laws and regulations
regarding safety are also drivers that determine whetheorganization establishes standards and procedural
policies.Organizations, for example, may decide ndimggdement a standard if regulations do not exist requiring
them to do so, even if there is a potential for hazes@xposure. This governmental-corporate type of interactionis
sometimes dependent on financial constraints, limitingiysaésources or policies based on economic decisions.
These decisions may also be seen as power issuestingffehe attitudes of employees, and interacting
simultaneously with psychocultural beliefs regardingléaelership in the organization. Other examples of paliti
forces include maneuvering for promotions, workshop mergerporate mergers, union elections, andcorporate-
union negotiations. Ignoring or undermining the role of laliaons can be directly harmful to safety, especially in
heavy industry/. All of these situations, among others, can affegaoizational culture and safety culture.

Economics.Economics are equally vital in conflict as any ottearef of the social cube. Economical forces
affecting conflict can include disproportionate earnings nafividuals, availability of housing, availability of
employment, provision of necessary equipment and resowaagsetition between groups for those resources, and
institutional favoritism, among oth&'s® Understanding these economic challenges of the pactieonflict can
assist in conflict analysis, intervention, and peace Imglgrocessés

Economics play a pivotal role in safety culture. Agst example, the economic decisions that leadership
makes regarding work can create problems and oftentéeadshaps. If an organization intentionally bypasses
safety best practices, or much worse, regulationsrder to complete a project faster or cheaper, thereuttithe
organization fosters the inalienable importance of revenDeadlines established may be a cost concern, and
although the organizations may not wish to replacedder safety, shortcuts often tend to occur as a result
sometimes leading to accidents. Although the result moaybe intentional, it can still affect the overadliues,
beliefs, and norms by which the organization and the workeéhe organization function.

However, not all economics that can affect safety culhzrée to be malevolent or production-driven.
Funding is an issue that comes to mind. Although aanizgtion may be able to meet all safety regulations a
standards, funding may not exist to provide training, repiac¢ of equipment for the most novel updates, more
frequent replacement of personal protective equipmenstitutipn of hazardous materials for less hazardous, ones

or even the hiring of highly trained and certified safatyfessionals. The funding may not be available or beay
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denied for many reasons. It may be a result of annagidonal lack of funding or it may be because the

organization may see some of these costs as unne¢edseiding that the safety mission can be accomplished
without the additional overhead. As such, the econateasionsinteract closely with the balance of power and
politicssocial factors, and affect the beliefs and reoofithe employees and the organization.

Psychosocial.One of the faces of the social cube is occupied bypsydicaiforces, which can define the
very roots of individual or group identities. These feroan play a significant part to the escalation and de-
escalation of conflict. Culture is central to the wiagt individuals, groups, or organizations exist and perttaity
activities. This central element determines ways thaplpenteract with one another and with their neighlaorg
communities®

Cultural and psychosaocial identities and differences stagrftom cultural, ethnic, age, education, rank
position, and experience demographics, among others, cda erwtions and have the potential to exacerbate
tensions between conflicted individual, and graufisese aspects can contribute to the evolution of etfifff® 5*
6485 Any conflict or difference within the group can be inteted emotionally, and can change the psychological
dynamics of individuals and of the entire group.For the mepd not confusing thepsychocultural factor with the
cultural aspects of safety and organizations, the ternmhpsgcial will be used to describe the dynamic sociabfact
in the social cube.

Regarding safety, meployees’ attitudes towards safe or unsafe behaviors can rub off on one emoth
Supervisor attitudes can transfer to employees, espeifitlgy view the supervisors as mentors and role models.
Additionally, the perception that employees have aboutdh@amitment to safety by top management is crucial to
safety cultures and safety behaviors. The interadfitine psychosocial factor with the balance of powee faf the
cube is evidentThe perceptions of senior leadership’s attitudes and behaviors relative to safety can form the basis
for the safety behaviors of workers. Negative percept@rcommitment can erode safety behaviors, and degrade
safety performance and culttfte

Pay raises, bonuses, funding for job-related educatidrtraining, exclusion of dirty or complex work,
among other actions and scenarios can affect individuals’ perceptions of equitability and favoritism, potentially
affecting attitudes, beliefs, and behaviors. The rélateanges in group beliefs and attitudescan affect safety
culture. The psychocultural factor is closely tied tergwther social factor, and the interaction can furtéhange

organizational dynamics and safety culture.

Conclusion, Summary, and Recommendations

Workplace accidents may occur as a result of numerous ftagafety management systems. These faults
can be equipment-related, procedural, socio-behaviora, @ombination. It has become widely accepted that
organizational culture is at the least a major elerimenéfety, and can be a causative agent in workpladdeads.
There are prevalent social factors that affect Ofdgram effectiveness and decision-making within the
organizations. fiee is a need to effectively assess these social folwéisg mishap investigations as a potential
root cause. Conflict analysis strategies are used eféctiv analyzing a diversity of conflicting situations a
international, national, organizational, and individual levand these strategies can potentially be used to assess
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OSH programs, including accident investigations. The dimaacial factorsthat interact in organizations can
potentially be assessed using Social Cubism, and areypary useful for analyzingsafety culture as an arm of a
RCA in mishap investigations.
Recommendationsfor Practice

Interprofessional collaboration in occupational and environahénealth and safety is critical today’s
industrial environment. OSH programs should be interdiscipliiva nature, because they affect an increasing
number of stakeholders through a variety of physical and psgcial avenues. Assessments of these programs
should likewise be conducted by professionals within a vaokprofessionsincluding social work, public health,
occupational health psychology,safety engineering,qualitnageement, and organizational developrffent
Together, professionals such as social workers (MSWhflict resolution professionals, occupational health
psychologists, Certified Safety Professionals (CSP), Certifimtlistrial Hygienists (CIH), Certified Health
Physicists (CHP), Certified Hazardous Materials ManagersvI@H Registered Environmental Health Specialists
(REHS/RS) and auditors,among others, can potentially form a mulijgliaary group and use the necessary tools,
includinglshikawa’s strategy and Social Cubism, to provide a robust evaluation of total safetjuce as part of
mishap investigations, workplace audits, and for overatjiam improvement and development.

For all of the arguments regarding an established definitibreafety culture, perhaps the most
comprehensive definition for safety culture, driven bygfict analysis strategies, méy an organization’sdynamic
beliefs, attitudes, roles, and norms based on the cmtinteraction of historical, political, power, psychadagc
economic, and demographic factors that influence olfgenization’s procedural, technological, and behavioral
practices and affect, positively or negatively, worker eMpess to physical, chemical, biological, and ergonomic
stressors in the occupational environment.

Recommendationsfor Further Research

With the belief that conflict analysis tools, suchthe social cube, should be used for assessment of
organizational safety culture and safety programs, theomutbf this manuscript and colleagues from the
Association of Interdisciplinary Doctors of Health Scierare currently in the process of conducting further
research on the application of Social Cubism for safefijure assessment. Current research being performed
includes in depth analysis of the conflict analysis modélignbenefit as a safety culture assessment toolekhas
direct application of Social Cubism for safety cultussessment in organizations from a diversity of industries.
Disclaimer Statement

The authors of this manuscript report no conflicts raériest. Additionally, this research manuscript
represents the perspectives and professional expertise afithors alone. It was not conducted or funded by, and
does not represent official positions of the Assaomatf Interdisciplinary Doctors of Health Science, WaReed
Army Institute of Research, Naval Hospital Camp Pendleiaval Hospital Bremerton, Indiana University of
Pennsylvania, the Texas Department of State Healthic8syWaval Support Activity Philadelphia, the United
States Army, the United States Navy, or the Staleerés.
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Figure 1 Graphical display of the Social Culpresented by the Rubik’s Cube, displaying all six faces as representations of the
six dynamic factors of conflict.

Figure 2 GraphicalDisplay of Social Cubism: The Six Dynamic Factbrs

The Rubik’s Cube® is used as a photographic model of Social Cubism.1a represents the six inter-related dynamic
factors (Demographic, Economieolitical, Balance of Power, Psychocultural, and histoiitf) @ach side and color
representing an individual factoflb represents the interaction of the six dynamic facticsrepresents the
interacting dynamic nature of the six dynamic factor¢ t@an lead to conflict, and pose a threat to totaltpafe
culture in occupational environmeffts



