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ABSTRACT

Objectives: This study was conducted to analyze the trends of government R&D (R&D) projects related to
laboratory safety over the past 20 years.

Methods: We collected publications from various databases(DBs) with words such as laboratory(ies), lab(s),
researcher(s), laboratory worker(s), safety, environment, hazard(s), risk(s), and so on. Selected publications
were analyzed by the research funds and the number of projects according to the investment subject and
research characteristics.

Results: About 93% of the total R&D budget went to government policy projects, not scientific research. Second,
from the perspective of ‘safety management activities’, most of the research is related to management and
inspection at the organizational level. Issues that need to be discussed at the national level like policy governance
are not included. Third, focusing on the ‘safety management cycle’, there were few studies related to ‘prediction’
or ‘post-response’. Fourth, when an analysis framework combining the perspectives of ‘safety management
activities” and ‘safety management cycle’ is applied, most of the budget is spent on infrastructure such as digital
management systems, whereas basic knowledge for prevention and production of evidence was very few.
Conclusions: In order to prevent policy planning without policy evaluation, implementation without strategy,
and evaluation without evidence, it is necessary to expand investment in empirical research on risks, research
on the effectiveness of current application methods, and research on theory development. The government
budget for laboratory safety—related projects should be managed separately from the R&D budget for scientific
research. Although less than 5% of the budget allocated to scientific research is the total budget, an optical
illusion occurs because both the project budget and the scientific research budget are counted as R&D
budgets.
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management system proposed by the World
Health Organization (WHO)
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Table 1. Main activity fields and components of safety management

Activity

Components

Legislation / revision of laws/rules/instructions

Promotion of understanding of laws

Legislation / legal revision

(Re)establishment of a legal system

Other matters related to laws

Governance

Manuals / instruction

Management systems
Monitoring

Management organizations

Accident response

] Education
Culture / practice

Spread of safety culture

Development of safety management technology/devices

Methodology, techniques

Development of safety management methodology/techniques

Policy development

Policy development
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Table 2. Categories of lab safety management used in analysis of government budget allocation

Tasks / period - ) ' Post- Performance analysis
- - Prediction Prevention Preparation Response !
Fields Main tasks management and future planning
Requlations Regulations on
e Regulations ' . 9 post-management - Legislation/ Legal
Building a legal aoolicable 1o Regulations applicable for related to ~ Reaulations on revision
_— system pplicab daily safety management emergency 9 o
Legislation prevention [ESDONSE accident liability / - Legal system
/ Legal P compensation
revision ) - Evaluating
Promoting ) 2
Understanding acceptability
understand - . - - _ )
. regulations - Promoting
-ing of the law i
understanding
Ex-ante Risk - ;
communication . Emergency Post-restoration and Ex-post assessment
Governance assessment ith a wi . Daily management _ lanni
and planning with a wide range of response post-management  and planning
stakeholders
- Procedures / Manuals for Hggj:lgr?zr/ - Procedures / h ﬁgzeiz?eg of
diagnosis and inspection . Manuals of accident quacy
evacuation / X 2 prevention /
Manuals / B _ - Standards of assessment response / investigation reparation /
Instruction / implementation emgr onc - Procedures for ?esponse /
- Model of diagnosis / resou?ce v processing accident osF‘zfmana ement
| ing th inspection mobilization information _ glanning 9
mproving the
managem(?nt - Specialization of - Operational evaluation
system management of the safety
rocess . izati
P Management Administrator organization management
N - ) - Advancement of - - organization
organization education :
management systems - Establishment of
- Improving management safety management
efficiency plans
- Analysis of results of
Performing safety factual survey /
L _ diagnosis / _ _ _ inspection / diagnosis
Monitoring inspection factual and deduction of
surveys management system
improvements
- Assessment of
- Development of educational
educational effectiveness
Education - content - - - - Finding ways to
- Developing increase educational
Improving training practices effectiveness
culture - Education plans
- Exchanges - Assessment of safety
Culture (information / culture
- knowledge - - -
enhancement - Plan to spread safety
network)
culture
- Cultural events
- (Big) data - Development of systems Development i (Ee}/faelgfit/lgge;zeof
Infrastructure systems Development of and de?/ices that yrovide of devices to technolo
building / - Modelling technology / ) ) P support h 9y
h ) f information ; - introduction
Instrument - Developing  devices to discover _ Building technical effective ~ New technolo
development equipment or harmful factors : 9 emergency oy
devi infrastructure development /
evices response application plans
Assessment/ - Development of
eval_uatl_on / appropriate management
scientific - (Prior) hazard methodologies for each - Accident
methods of Measurement / Risk analysis / analysis laboratory scale and investigation R&D olans related to
management assessment Assessment _ Ex g/sure research field elucidation / measSrement /
/management Methods for asgessment characteristics _ methodology assessment /
methogolo data ~ Correlation - Appropriate safety - Solutions to reduce manacement
develo me% gathering or analvsis with management the psychological methgdo\o
P analysis dise\;se methodology according stress of accident 9y

to researchers’
behavioral
characteristics

victims

Policy Policy
development development

National level master
- plan / mid- to long-term
policy plan
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Records identified through
database searching (NDSL)

Records identified through
database searching (NTIS)

Additional records identified
through other sources (PRISM,

(n = 263)

(n = 453)

NRSIS) (n = 33)

A 4

Records after duplicates removed

(n =293

Full-text articles
excluded, with reasons

n=1

Not available in Korean
or English
(n=0)

Not included in the
project
(n=2

A4

Records screened for titles
and abstract

(n = 293)

Records excluded,
with reasons
(n = 136)

l

Figure 2. Prisma flow diagram

A

Full-text articles assessed for
eligibility
(n = 157)

l

Studies included in qualitative
synthesis
(n = 156)

Irrelevant title of records

(n = 13b)

- Focused on building a
specific laboratory (n = 8)

- Laboratories related only to
environment, health, and
wellness (n = 14)

- Focus on checking or
improving lab
environments (n = 10)

- Misc. (n = 103)

Irrelevant abstract for the

remaining records

(n=1)

- Development of purifiers
to eliminate hazardous
gases generated from lab
equipment (n = 1)
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Figure 4. Investment entities for laboratory safety projects: research budget (a), and number of projects (b) for 20 years
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Figure 5. Budget input patterns of major institutions: research budget (a), number of projects (b), and average research budget
per one project (c) by ministry in the field of laboratory safety for 20 years
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Figure 6. Major research performers over 20 years: research budget (a), number of projects (b), and average research budget
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o= EAIE ZIET EAtdolst R A+
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Title Year
A project to establish a foundation for a safe
i 2006
laboratory environment
Establishment of laboratory safety culture 2007
Establishment and operation of a laboratory safety
S 2010
support center for universities in the Seoul area
Improving laboratory safety environment 2011
management
Consignment project of lab safety environment 2019

Performer Research funds (million won)

Korea Engineering &

Consulting Association 1,655

Korea Engineering & 350

Consulting Association
Seoul National University 105

Korea Engineering &

Consulting Association 1,650

Korea Engineering & 6.782

Consulting Association
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Figure 7. Trend of total research budget by project type: research budget (a), and number of projects (b)

* Project type is divided into policy projects and research projects
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Figure 9. Major investors by the project type over 20 years: research budget (a), and number of projects (b)
@Policy projects Research projects @Policy projects Research projects
Ministry of Science and 39,068 Ministry of Science and 50
ICT 1,902 ICT 35
Ministry of Education 1,303 13,095 Ministry of Education I 14 44
Ministry of Health and Ministry of Health and
Welfare 81 Welfare 2
Ministry of SMEs and Ministry of SMEs and
Startups 503 Startups 4
Ministry of Knowledge Ministry of Knowledge
Economy 93 Economy 2
Korea Centers for Disease Korea Centers for Disease
Control and Prevention Control and Prevention 1
Ministry of Environment 31 (a) Ministry of Environment 1 (b)
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@ Average funds per one policy project
Average funds per one research project
Ministry of Science and ICT 54 138
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Ministry of Knowledge
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Korea Centers for Disease
Control and Prevention 32
Ministry of Environment 31 (c)
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Figure 10. Budget input pattern of major institutions by project type over 20 years: research budget (a), number of projects (b),
and average research budget per project (c) by each ministry in the field of laboratory safety

* Project type is divided into policy projects and research projects
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Figure 12. Budget input patterns for safety management activities by project type: research budget (a), number of projects (b),

and average research budget per project (c)

* Project type is divided into policy projects and research projects
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Figure 13. Budget input patterns by components of safety management activities (for the project type research projects only):
research budget (a), number of projects (b), and average research budget per project (c)
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Table 4. Total research funds (unit: million won) and proportion (unit: %) of research projects

Task / Period _
Prediction Prevention Preparation Response FosIEE e Assessment
Task Component ment & planning
Building a 30 (0.74%) 158 (3.89%) 111 (2.72%)
Improvement of ~ legal system 30 (0.05%") 158 (0.28%") 111 (0.20%")
Ieggl reg:lahons Promoting
systems understanding of - - - - - -
the law
Governance - - - - - -
Manuals / 466 (11.46%) 50 (1.23%")
Management Instruction 466 (0.83%1) 50 (0.09%")
system / process o
improvement Management 3 B 140 (3.44%) B B B
organization 140 (0.25%")
Monitoring - - - - - -

50 (1.23%")

i Education - - - - -
Culture / Practice 50 (0.09%")

improvement
Safety culture - - - - - -
Infrastructure 1325(3259%)
building / _ _ - -
Instrument 1,325 (2.36%7)

Development of  development
methodology and
techniques of - Measurement / i . .
prediction / Assessment 839 (20.64%) 125 (3.06%) 60 (1.48%)
assessment / - Measurement /
management assessment / - - - -
management

methodology 839 (1.49%") 125 (0.22%") 60 (0.11%")
development
Policy Policy _ _ ~ ~ B 712 (17.51%)
development development 712 (1.27%")

" Proportion of research expenses among total research expenses
T Proportion of research expenses among only research projects
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