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Abstract

In this study, we identified the costs, both tangible and intangible, that are incurred by workplace accidents
in order to estimate the total financial losses. We then verified the Heinrich ratio that was originally derived
in the U.S. almost 90 years ago. The Heinrich ratio indicates that the indirect costs of a workplace accident
are typically 4 times higher than the direct costs (1:4). Our literature review produces the general estimation
model which includes the detailed and comprehensive items on direct and indirect loss from workplace
accidents. The latest five-year data on workplace accidents in South Korea were used for various sectors
including manufacturing, construction and service industries. The data on both fatal and moderate accidents
were collected to calculate the direct and indirect costs of workplace accidents in order to verify the validity
of the Heinrich ratio of between direct and indirect costs of industrial accidents in South Korea. The ratio
was found as 1:6.2 for fatal accidents and 1:7.2 for moderate accidents, which are higher than the ratio
of 1:4, originally suggested by Heinrich. The findings of this study could be actively utilized in the company’s
safety management and government policies.

Key words: workplace accident, direct cost, indirect cost
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Table 1. Definition of the items on direct costs include insurance of industrial accident

Category Item

Definition

Medical care benefits

Expenses for hospitalization, hospital treatment, home rehabilitation, etc

Temporary layoff benefits

Expenses paid for periods when a person is not employed due to recuperation

Disability benefits

Expenses paid in the event of a disability in the body after healing

Direct Survivors® benefits Expenses paid to the bereaved family in case of death
cost Funeral expenses Expenses paid for funeral expenses in the event of death
Disability special benefits Settlement amount paid for civil damages other than industrial accident compensation
Survivors’ special benefits Expenses paid other than survivor’s benefits upon the death of the worker
Nursing benefits Expenses paid for nursing after healing
Damage insurance The cost of insurance against fire, transport, sea, etc
Insurance , . - Accidental damages in construction work, legal defense expenses, and insurance expenses in settlement
cost Worker’s accident liability payment

Sales reward liability insurance | Third-party compensation special insurance costs
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Table 2. Definition of the items on indirect costs of industrial accident

Category Item

Definition

Medical expenses

Company burden medical expenses : Medical facility, emergency vehicles, medicine,
psychological consultation fee

Suspension of compensation, third party
compensation, medical treatment
compensation(assistant medical equipment)

Suspension of compensation: Additional compensation fee besides medical care benefits
Third party compensation: 3rd party compensation fee besides accident party

Medical treatment compensation (assistant medical equipment): Medical and treatment fee
besides workers’ compensation insurance

Safety activities investment

Investment perform accident prevention activities

Accident investigation fee

Time loss of accident investigation and government relations

Loss of productivity

Loss of production and sales, operation or production stoppage and broken

Loss of facility and materials

Recovery cost of replacement and maintenance, loss of product or materials, installation
fee of additional safety devices

Company Substitute, education or training and refresh | Substitute, education or training and refresh for job of accident party

level
Management loss cost

Management loss cost including accident probation, safety diagnosis, improvement expenses

Legal penalties

Legal penalties, fines due to accidents

Delivery delay penalties

Delivery delay penalties due to production disturb

Overtime wage, substitute workers’wage | Overtime wage, substitute workers’wage

Rescue transportation cost

Rescue transportation cost due to accidents

Paid wage in time of production stop

Paid wage in time of production stop period

Litigation fee

Litigation fee, defense, advisory fee

Company image recovery cost

Company image recovery cost to the previous level of accidents

Substitute offer fee, comfort, settlement

Subsidy, comfort for accident suffering or sadness, settlement for accident probation

Funeral expenses

Funeral expenses, funeral goods support expenses
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Disability benefits Disability benefits paid by social burden
Social security expenses Transportation expenses, discount or extra pay
Slzii;l Medical treatment & rehabilitation expenses | Medical treatment, rehabilitation and care service by social burden
Revenue loss Revenue loss due to stop by job activities of accident party
Legal accident investigation expenses | Legal accident investigation expenses of regulators, legal advice
Loss of present income Present income (zero accident) - expectancy future income (accident)
Loss of future income Loss of expectancy future income after accident
Medical expenses, loss of medical treatment | Medical expenses difference between government compensation and worker medical expenses,
Individual time loss of medical treatment time
level Transportation fee Transportation fee for medical treatment by accident party
Funeral expenses Funeral expenses by accident party burden
Guardian expenses Loss of time, wage and additional expenses of guardian
Actual legal expenses Actual legal expenses by accident party burden
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Table 3. Content validity index for indirect costs

Delphi
Category Item CVI
Al B| C| D| E| F| G/ H| I| J| K| L

Medical expenses 31 4] 1 41 3| 4 41 4| 4] 4] 092
ot somperaion (st et cqupmeny | 3| 4| 1] 3| 4] 3| 2| 4| 4] 4] 4] 3] 0w
Safety activities investment 30 3| 4 2| 4| 4| 4| 4| 1| 4] 4] 3] 083
Accident investigation fee 30 3| 4 3] 4] 3| 3| 4| 4] 4| 4] 3| 100
Loss of productivity 30 3| 4 3] 4] 3| 3| 4| 4] 4] 4] 3] 100
Loss of facility and materials 31 4] 4] 3 4| 3| 3| 4| 4| 4] 3] 3] 100
Substitute, education or training and refresh 30 4] 4] 2| 4 3| 2| 4] 4] 4] 4] 3] 083
Company Management loss cost 30 4] 4] 3 4 3| 3| 4| 2| 4] 3] 3] 092
level | Legal penalties 20 4| 4 2| 4| 3| 3| 4| 4] 4] 4] 3] 083
Delivery delay penalties 20 41 4] 2| 4| 3| 2| 4| 4| 4] 4] 3] 075
Overtime wage, substitute workers’wage 20 3] 4] 2| 4| 3| 2| 4| 4] 4] 3] 3] 075
Rescue transportation cost 30 3| 4 3] 4] 3| 3| 4| 4] 4| 2| 3] 092
Paid wage in time of production stop 30 2| 4 3] 4] 3| 3| 4| 4] 4] 4] 3] 09
Litigation fee 20 1| 2 3] 4] 1| 3| 4| 4] 4| 4| 3| 067
Company image recovery cost 30 3] 4] 3 4 1| 4 4] 4] 4] 4] 3] 092
Substitute offer fee, comfort, settlement 20 3 2 2| 4| 3| 3| 4| 4] 3| 2| 3| 067
Funeral expenses 3] 4] 4] 3| 4 31 4] 4| 4| 3| 3| 100

subtotal 0.87
Disability benefits 30 40 2| 3] 4] 2| 3| 4| 2] 4| 4| 3] 075
Social security expenses 30 31 2] 3| 4| 3| 4| 4] 2] 4] 4] 3] 083
Slzsie?l Medical treatment & rehabilitation expenses 30 4| 4 3] 4| 3| 3| 4| 3] 4| 4] 3| 100
Revenue loss 20 30 2] 3 4 2| 3| 4| 1| 4] 4] 3| 067
Legal accident investigation expenses 20 30 2| 3| 4| 2| 3| 4| 3| 3] 4] 3|07

subtotal 0.80
Loss of present income 30 2| 4 3| 2| 2| 3| 4| 3| 4] 4] 3] 075
Loss of future income 30 2| 4 2] 2| 3| 2| 4| 4] 4| 4| 3| 067
Medical expenses, loss of medical treatment time 30030 1] 30 2 2| 2| 4| 4| 4] 4] 3] 067
In‘iievvfl“al Transportation fee 3030 3] 3| 2| 3] 2| 4| 3] 4| 4| 3] 083
Funeral expenses 3040 1| 3] 2| 2| 1| 4| 4] 4| 4| 3| 067
Guardian expenses 20 30 3] 3 2| 3| 3| 4| 4] 4] 4] 3| 083
Actual legal expenses 20 30 20 30 2| 3| 2| 4| 4] 3] 4] 3| 067

subtotal 0.73

Total 0.82
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Category

ITtem

Workers compensation

Direct and insurance

Medical care benefits, Temporary layoff benefits, Disability benefits, Survivors” benefits, Funeral expenses,
Disability special benefits, Survivors’ special benefits, Nursing benefits

insured costs
Insured costs

Damage insurance, Worker’s accident liability, Sales reward liability insurance

Company level

Indirect and
uninsured costs

Medical expenses, Suspension of compensation, Third party compensation, Medical treatment compensation
(assistant medical equipment), Safety activities investment, Accident investigation fee, Loss of productivity,
Loss of facility and materials, Substitute, Education or training and refresh, Management loss cost,
Legal penalties, Delivery delay penalties, Overtime wage, Substitute workers” wage, Rescue transportation
cost, Paid wage in time of production stop, Litigation fee, Company image recovery cost, Substitute
offer fee, Comfort, Settlement, Funeral expenses

Social level

Disability benefits, Social security expenses, Medical treatment & rehabilitation expenses, Revenue
loss, Legal accident investigation expenses

Individual level

Loss of present income, Loss of future income, Medical expenses, Loss of medical treatment time,
Transportation fee, Funeral expenses, Guardian expenses, Actual legal expenses

Table 5. Result of corporate accident cost of the fatalities

(Unit: KRW 1,000)

Classification - - Fatalfics -
Manufacturing Construction Service Mean
) ) Direct 214,712 264,129 175,922 218,254
Direct sggtsmsured Insured 398,656 0 0 132,885
Sub-total 408,912 264,129 175,922 351,139
Company reward 239,278 5,500 150,000 131,592
Human loss 0 70,800 0 23,600
Material loss 274,564 15,000 0 96,521
Indirect and Production, Sales loss 5,407,299 315,000 0 1,907,433
uninsured costs Other Management loss 0 0 0 0
Social loss 0 0 0 0
Personal loss 0 0 0 0
Sub-total 5,921,142 398,800 150,000 2,159,146
Total 6,330,054 662,929 325922 2,510,285
Indirect/Direct Ratio 14.4 0.9 0.9 6.2
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Table 6. Result of corporate accident cost of the serious & minor injuries

(Unit: KRW 1,000)

Classification Fatlites
Manufacturing Construction Service Mean
. ' Direct 22,984 63,007 15,209 33,753
Direct ﬁismsured Insured 0 0 0 0
Sub-total 22,984 63,007 15,209 33,753
Company reward 12,719 12,600 6,240 10,519
Human loss 10,299 36,778 581 15,886
Material loss 4,300 231,666 0 78,655
Indirect and | Production, Sales loss 3,933 224,410 0 78,655
uninsured costs | Other Management loss 62,234 100,101 1,550 54,628
Social loss 0 0 0 0
Personal loss 0 0 2,746 915
Sub-total 30,825 202,707 6,970 239,258
Total 53,810 259,468 20,278 273,011
Indirect/Direct Ratio 3.1 7.8 0.6 7.1
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Table 7. Direct and indirect cost ratio of the fatalities
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(Unit: KRW 1,000)

Fatalities
Classification - -
Manufacturing Construction Service Mean
Direct and insured costs 408,912 264,129 175,922 351,139
Indirect and uninsured costs 5,921,142 398,800 150,000 2,159,146
Total 6,330,054 662,929 325,922 2,510,285
Indirect/Direct Costs Ratio 14.4 0.9 0.9 6.2
Table 8. Direct and indirect cost ratio of the serious and minor injuries (Unit: KRW 1,000)
Fatalities
Classification - -
Manufacturing Construction Service Mean
Direct and insured costs 22,984 63,067 15,209 33,753
Indirect and uninsured costs 30,825 202,707 6,970 239,258
Total 53,810 259,468 20,278 273,011
Indirect/Direct Costs Ratio 3.1 7.8 0.6 7.1
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