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Many academic lab safety programs have room for improvement. This 
article demonstrates how to implement certain industrial lab safety 
practices in an academic environment.
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experience a serious safety incident. Without evidence of 
incidents or accidents, the institution will have little impetus 
to initiate review or improvement of existing safety prac-
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Safety culture in academia
 The true measure of an organization’s commitment to 
safety can often be assessed by its safety culture. The Center 
for Chemical Process Safety (CCPS) describes safety culture 
as “how the organization behaves when no one is watching” 
(8). Safety culture is largely a function of the values, actions, 
and behaviors of an organization’s employees and how these 
values, actions, and behaviors are communicated (or shared) 
throughout the organization. Industrial organizations have 
made considerable strides to improve their safety culture, 
however, the concept of safety culture is much less devel-
oped in academic research settings (5).
 One useful model to characterize safety culture is the 
hierarchy model (Figure 1) (9). In this model, the matu-
rity of an organization’s safety culture is defined by levels 
ranging from “No safety program” (Level 0) to “Adapt-
ing” (Level 5), the highest level of maturity, where safety is 
considered a core value in an organization. Each level builds 
on the other, therefore, an organization must first address and 
adopt the defining characteristics of the previous level before 
advancing to the next (10).
 Poor safety culture has been reported as the root cause 
of numerous serious academic laboratory accidents (6). The 
American Chemical Society (ACS) studied safety culture in 
academic labs and suggested that a strong safety culture in 
academia should include:
 • an established culture set by leadership
 • continual building of safety knowledge
 • solid safety awareness among individuals
 • learning from incidents
 • active and collaborative safety committees
 • promotion and communication of safety
 • funding for safety programs and supplies.
 Safety values and priorities must be developed at the 
top of the organization (4) and then communicated among 
all those involved. In academia, the messaging begins with 
leadership at the top (i.e., presidents, provosts, and deans), 

and cascades down through the administrative hierarchy. 
Supervisors and PIs are responsible for safety within their 
labs and thus have the most influence on individual safety 
behaviors and the overall effectiveness of a safety program 
(7). Students and researchers working in the labs who man-
age lab risks on a day-to-day basis will also carry dispropor-
tionate influence on safety culture. 
 Maintaining uninterrupted safety communication 
throughout the organization is key to ensuring that safety is 
prioritized, valued, and on-the-mind because this level of 
engagement influences individual behavior and thus orga-
nizational culture. Any lapse in communication or break 
in the communication chain might signal that safety is no 
longer an institutional priority, potentially leading to poor 
safety behaviors.

Our journey: Univ. of Virginia Dept. of  
Chemical Engineering
 Maintenance of a successful safety program requires 
time, effort, and resources. Program improvement, however, 
requires the additional organizational commitment to reflect 
and self-examine. At UVA, we initiated a safety program 
more than 30 years ago at the urging of our Departmental 
Industrial Advisory Board. Change was initiated by an inci-
dent involving a graduate student working alone with toxic 
chemicals in a research laboratory that had the potential to 
be serious. We (at the time) took action to improve upon the 
existing safety program and implemented several activities 
and norms that addressed gaps in safety protocols, many of 
which are still used today.
 • Department safety manual. A common manual was 
developed that included detailed information about the haz-
ards, remediation actions, and sources for help specific to the 
research needs of the department. The manual complemented 
existing safety documents and procedures used by the univer-
sity’s environmental, health, and safety (EH&S) department 
and was reviewed regularly (and updated if necessary).
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 • Annual safety seminar. A mandatory safety seminar 
was instituted for all ChE faculty, staff, and students, and 
was used to kick-off each academic year. The seminar 
addressed common issues about hazard management, waste 
handling, and recent inspection findings. 
 • Safety committee. A safety committee was created 
whose responsibilities were to maintain and update the safety 
manual, organize safety seminars, conduct periodic lab 
inspections, investigate incidents and serious near misses, 
and provide a single point of contact for those who wanted 
more information about safety. The committee was faculty- 
led and included participation from graduate students.
 • Safety award. A prize of $1,000, sponsored by DuPont, 
was awarded each year to a student (graduate or undergradu-
ate) in recognition of their efforts to make safety-related 
improvements or changes to laboratory practices. 
 • Professional development. Funding for faculty to par-
ticipate in AIChE-led safety workshops was made available 
by the department.
 Over time, as faculty sponsors retired or moved on and 
were replaced by new faculty with different priorities, the 
impetus to continually update and evolve our safety program 
lessened. Despite not experiencing a major safety incident 
since initiating our program (30 years ago), we recognized 
that our once robust and proactive safety program was no 
longer fit-for-purpose and required a refresh. 

How did we initiate improvement? 
 Motivation to review our approach to safety emerged 
from a belief that safety should evolve to meet the changing 
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safety best practices between labs and across the department, 
codified roles and responsibilities, and streamlined mecha-
nisms for incident and near-miss reporting.
 Responses about individuals’ perception of the depart-
ment’s safety culture ranged from a Level 2 (Compliance) 
to a Level 5 (Adaptive), which suggests that our labs are at 
different stages of the safety journey. 
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graduate course on process safety, as well as an elective 
course on process safety fundamentals. 
 Change requires energy and ownership. Bringing in 
outside expertise to lead our improvements provided both a 
wealth and depth of industrial knowledge and the energy to 
carry out our initiatives. 
 • Annual safety seminar. We begin each academic 
year with a mandatory safety seminar for all ChE faculty, 
staff, and students. Similar to previous years, the seminar 
addresses common issues about hazard management, waste 
handling, and recent inspection findings. Unlike previ-
ous years, we adapted the seminar to focus on facilitating 
improved knowledge sharing and reporting by reflecting 
on recent incidents reported during EH&S inspections and 
safety committee inspections. 
 The safety seminar provides opportunity for faculty, 
staff, and students to ask questions, to share personal safety 
insights, and to reset our safety culture. 

Last thoughts
 We embrace the view that improving safety performance 
is a journey, not a destination (12), and that improvement 
requires ownership and continual reflection and assessment. 
Our own continuous improvement was initiated by energetic 
leadership and began with a benchmarking exercise that 
we have used to measure performance improvements. Each 
improvement that we implement adds a layer of protection, 

and it is the presence of these defenses that creates a safe 
work environment that minimizes risk. Along our journey, 
we have learned that: 
 • There is no substitute for data — completing surveys, 
collecting near-miss reports, and having conversations with 
researchers and faculty are all instrumental for influencing 
change.
 • Even the smallest of changes can have a large impact 
on safety culture (e.g., beginning seminars with safety 
moments).
 • Industrial best practices have use in a university setting 
(e.g., safety moments, incident reporting), and can be inte-
grated into the day-to-day operation of a ChE department.
 Wherever your institute sits on the spectrum of safety 
performance and culture, there will always be opportunity 
for improvement. In our case, understanding and translating 
industrial lab safety practices into the academic environment 
has shown benefits. 
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