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The method

MTM – process language
A worldwide standard for the design 

of human work.

Methods
Time 
Measurement

The method
determines the time
(and ergonomic load)



Two aspects of MTM (Methods-Time Measurement)

MTM – TIME TO WIN
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MTM process language
▪ Integral description, quantification and design of

human work (labor) to set work standards
▪ Fundament to calculate ressources
▪ Globally accepted and approved performance and 

education standard

MTM norm (standard) performance is accepted
globally and appreciated by social partners!

Organization

Assignment of non-profit industrial association
▪ Dissemination and R&D for MTM
▪ Globally uniform trainings and certificates

MTM ASSOCIATION e. V. / One-MTM

Training, software, consulting, research from a 
single source!

Method 



Work measurement status quo vs ergonomic 
standards
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In a competitive economic system productivity is a key 
driver.

The ISO 11228-1/2/3, ISO 11226 and ISO TR 12295 
establish ergonomic recommendations for different 
manual handling tasks, repetitive movements and 
working postures. Work-related musculoskeletal 
disorders arise from a complex interaction of events that 
may accumulate over time.

Is Work Analysis sufficient to (re-)design efficient work 
systems (e.g. assembly line) in full compliance with 
recognized ergonomic standards?
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Order Time structure (Time Structure Scheme)
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Time types that are usually 
determined with MTM

Ergonomic allowance Personal allowance

Set-up
Basic Time

Set-up
Allowance Time

Basic Time Allowance Time

Run Time
tr = q × tu

Set-up Time

Time per Unit tu

Order/Standard Time

tae tap

tsb tsa tb ta

trts

T

Objective allowance tao

Time accroding to ISO TR 23076 
(can be determined with MTM)



Standard Time setting process
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Design of a 
standard working

method

Work 
measurement Basic Time (Tb)

Task assignment
& Work 

Organization

Worker
saturation

Biomechanical
Load measure

(i x f)

Planned
production 
(vol/mix)

Overall Load 
Index (OLI)

Ergonomic Work 
Allowance (EWA)

Standard 
Performance

Tstd < Tc

Standard Time 
(Tstd)

End

Input

ISO 11228
ISO 11226

Cycle Time (Tc)

OutputProcess

No
Yes

High 
Risk

No
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Yes

Justified 
invest?

Yes

No

Organizational
solutions
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Core content of the 
ISO TR 23076

(intensity)

(duration)

(abstract from ISO TR 23076)



Step 2: Work Measurement
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The definition of the Basic Time is built on the 
concept of standard work performance, strictly 
related to the much-discussed fair day’s work.  
The standard work performance represents an 
effort level that could be easily maintained year in 
and year out by the worker with average physical 
capabilities without in any way requiring 
him/her to draw upon his/her reserves of 
energy. Working at standard performance brings 
the worker to get to the end of the fair day’s 
work without an excess of physical stress.

The choice of a well-known level of standard 
performance is crucial for the process of designing 
safe and ergonomic work systems, especially as far 
as the upper limbs risk evaluation is concerned.

Comparison among different work 
performance scales
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REFA MTM BASIC WF BSI BEDAUX

100,0 95,2 90,1 79,0 63,2

105,0 100,0 94,6 83,0 66,4

111,0 105,7 100,0 87,7 70,2

126,5 120,5 114,0 100,0 80,0

158,1 150,6 142,5 125,0 100,0

Source: IMD technical report



MTM Standard Performance
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The MTM Norm Performance (MTM Standard Performance) of 100% is described by 
the MTM developers as the 

performance level which an average trained person 
can render in the long term without work fatigue.

The MTM Standard Performance is also called „prototype meter for human 
labor“.



Step 2: Work Measurement
Most adopted Work Analysis techniques
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Stop-Watch

Stop-watch makes use of performance rating to ensure 
that times calculated are times for 'an average qualified 
worker' to carry out the work being measured. Since this 
average qualified worker is not actually observed, 
performance rating is used to modify what is observed and 
thus convert it to 'basic time'. 

Methods-Time Measurement (MTM)

MTM directly provides the basic times, without the need to 
rate the operator’s working performance and, even more 
important, without the need to observe. This is the reason 
why MTM is strongly recommended for designing and 
planning a new work system, making possible a 
preventive approach to ergonomics.

Example (MTM-UAS technique)

MTM-UAS datacard:
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Stop watched time Tsw

Rated Performance P

Standard performance P

Basic time Tb = Tsw x P

P

Stop watched time Tsw = 100

Rated Performance P = 90%

Standard performance P = 100%

Basic time Tb = 100 x = 9090

100

Stop-watch procedure Example

Code TMU

AF 2 65

ZA1 5

ZB1 10 x 2

TOT 90

Get & Place a screw to target and engage thread

First motion to fasten the screw

Further motions to fasten the screw



Step 2: Work Measurement
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The Iso standard 11228-3 sets the 
maximum number of actions at 70 
Technical Actions per minute. 

Considering the durations shown in the 
picture, the average duration of one 
action @MTM norm performance is in the 
range of 31-35 TMU, equivalent to 1,2s 
and generating a frequency of 50 Real 
Actions per minute (equivalent approx. to 
87 Technical Actions/min).

MTM norm is a good starting point … 
but it’s not enough!

Statistics of action duration @MTM norm 
performance, (1 sec = 27,8 TMU) 

Source: EAWS Platform Study
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Work measurement is not enough
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In the previous example, the basic time to fasten 
manually a screw with 3 motions is 90 TMU. Let’s 
calculate how many screws could be fastened in one 
shift in a typical manufacturing plant:

Gross shift time = 480 min

Net working time = 420 min

Cycle time per unit = 90 TMU = 3,24 sec

Targeted production = 420 * 60 / 3,24 = 7.778 screws

MTM-UAS analysis
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Code TMU

AF 2 65

ZA1 5

ZB1 10 x 2

TOT 90

Get & Place a screw to target and engage thread

First motion to fasten the screw

Further motions to fasten the screw

Do you think this would be safe (physically and mentally) for a human being?

Even worst, if the operator had to get the screw from the work area and place it to a 
position above his head level (awkward posture)!

Traditional Work Analysis is NOT ENOUGH



MTM is the best work analysis solution, but we 
must consider further factors
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Strenghts

Analytical language to describe working 

method

Recognized as a global standard

Standard qualification procedure 
(One-MTM network)

No need to rate work performance 
(objective)

Supports Work design

Gaps to fill

Direction of movements is missing

Postures are neglected 

(body and upper limbs)

Motion frequency is not considered
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Step 4: Biomechanical Load
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There are three factors that generate load: (1) physical factors like standing and use of force, (2) mental 
and cognitive factors like mental strain and eye strain, and (3) environmental and work factors like poor 
lighting, noise, and heat.

Load results from the intensity and duration of the work and the working conditions in which it is 
carried out. The load describes the objective demand of work, which is to be fulfilled in a period. It 
is independent from the individual who performs the activity.

Classical load 
and strain 
concept

Stressors 
task/environm

ent

Individual 
characteristics, 

abilities and 
skills

Strain Limit Value

CEN/ISO 
ergonomic 
risk assess.

Load situation 
(e.g. MMH)

Relevant 
characteristics 
of the intended 
user populat.

Risk evaluation 
according to 
traffic light 

scheme

EAWS
ergonomic 

risk analysis

Load situation 
(e.g. MMH and 
Action Forces)

Relevant 
characteristics 
of the intended 
user populat.

Sum of risk 
scores for all 

stressors 
modes per 
time unit

Risk evaluation 
according to 
traffic light 

scheme



EAWS – Ergonomic Assessment Work-Sheet
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Page 1
(Header)

Page 2
(Section 1)

Page 3
(Sections 2 and 3)

Page 4
(Section 4)

Overall Index and 
Extra Points

Body Postures
Action Forces and 

MMH

Upper Limbs repetitive 
movements

(ISO 11226) (ISO 11228-1/2) (ISO 11228-3)



Step 5: Ergonomic Work Allowance
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An allowance is the adjustment of the basic time to obtain the standard time for the purpose of covering the time 
spent for personal needs, recover from fatigue, and unavoidable delays. By providing a small increase of the basic time 
in each cycle, the “non-productive” time becomes planned and a worker can still be able to complete the assigned work. 
The fatigue allowance is intended to cover the time that the worker should be given to overcome fatigue 
due to work related stress and conditions. 
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WP 1 WP 2 WP 3 WP 4

Allowance Time

Standard Time of each workplace

Comprehensive Ergonomic
Analysis (OLI)

Work load analysis of each workplace2
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Traditional single motion allowance Ergonomic Work Allowance (EWA) model (ISO TR 23076)



Ergonomic Work Allowance model
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EAWS 
score
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Case Study – Single motion allowance
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Min/Shift
EA

W
S In

d
e

x

Ergonomic Work Allowances and 
EAWS Indexes are not correlated



Case Study – Ergonomic Work Allowance
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Ergonomic Work Allowances
and EAWS Indexes connected
through the EWA model

Min/Shift
EA

W
S In

d
e

x



Case Study – Ergonomic Work Allowance and 
rebalancing
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Posture, 
Lighting, 

Working height

Source: 36th Summer University on Ergonomics



5 key messages
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1. Adopt EAWS, it is a comprehensive system to improve ergonomics

2. Use MTM to design the most efficient working method and set basic times on a 
fair and safe norm performance level

3. Adopt the Ergonomic Work Allowance model to balance the biomechanical load 
(see ISO TR 23076)

4. Run a Proof of Concept in your factory to validate and share the social and 
economical benefit

5. One-MTM network is ready to globally support the transformation
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Figures – Data – Facts

MTM – TIME TO WIN
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5.000
Licenses for the MTM 
software TiCon with 
approx. 25.000 users 
worldwide

4.000
Projects to improve
competitiveness

6.000
certified MTM trainings 
per year (presence,
e-learning, webinar)

2.000
Person years of 
expertise in consulting 
and engineering 
services

300
Members from A like 
Airbus to Z like Zollner

200
Company agreements 
for work standards and 
remuneration



One-MTM References (extract)

Dunajcsik Zoltán: az MTM és az MTM Hungária
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MTM
-

TIME TO WIN

Member companies

Further references
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Dunajcsik Zoltán

International Master MTM/EAWS Instruktor

Chairman General manager

+36 70 426 8019

zdunajcsik@mtm-hungaria.hu

www.mtm-hungaria.hu
mtm.org
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