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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The value stream management (VSM) method is an effective tool for the collection, evaluation and
continuous improvement of product and information flows within organizations. The VSM methodology
includes the analysis, design and planning of value streams. In consideration of an ideal state, the
current state of the value stream is mapped according to the gathered data and subsequently analyzed
to design a future state with less waste and a reduced lead time. Based on a variety of different VSM
approaches, which have been developed in the framework of Lean Production primarily since the
1990s, there are communication and collaboration issues during the application of VSM in practice
due to different value stream visualizations and associated calculation procedures. In particular,
thes¢ challenges occur at the Intertaces of departments, corporate groups or entire supply chains (see
Figure 1). Therefore, the adherence of rules and guidelines in regard to VSM is requined|to ensure a
comimon and standardized method for the collection, evaluation and continuous improvement of value
stregms within cross-enterprise value networks.

Figure.1= Communication issues at supply chain interface

This|common and goal-oriented application of VSM leads to a reduction or eliminatiqn of waste,
e.g. innecessary¢discussions or the multiple and thus redundant preparation of value $tream data
targeted to eachcontact person or auditor are omitted.

With| the help of a defined procedure in terms of a unique VSM method, value streams|of different
sectqrs-and process types are holistically improved. In addition, consistent product and [information
flows based on a unified VSM method enable a coordinated process planning (see Figure 2)
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Value stream management (VSM)

1 Scope

This document provides guidelines for the application of VSM with regard to the collection, evaluation
and continuous improvement of value stream relevant data. In addition, it describes the assessment of
value streams based on defined key performance indicators.

The YSM method described in this document is generally applicable to material-, energy~jor fata-related
process types. In practice, there are often hybrid forms of these main process types:
2 Normative references

Therk are no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO gnd [EC maintain terminological databases for use in*standardization at the following dddresses:
— ISO Online browsing platform: available at https=//www.iso.or

— IEC Electropedia: available at http://www.electropedia.org/

3.1
batch size
number of jointly processed (semi-finished) products

3.2
bott]eneck
most heavily loaded process((step) in terms of capacity, which is dynamically changing

3.3
contjnuous improveément
identification of improvement potentials in the sense of a continuous improvement prodess (CIP) in
small steps

3.4
control-ticket
internahpurchase requisition, which is used for product flow control (e.g. card, box or electfronic)

3.5

customer takt

time interval, which corresponds to the operating time in relation to the (expected) customer demand
per period under review

Note 1 to entry: Customer takt is expressed in time unit per piece.

3.6
lead time
time period from the date of order receipt to the transfer of the product to the end customer

3.7
pacemaker process
process step, which sets the pace for the overall process flow

© IS0 2020 - All rights reserved 1
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product family
group of product variants, which require identical or similar process steps

Note 1 to entry: Within this document the term “product” can be understood as material-, energy- or data-related.

3.9

push system
control of product flow based on upstream processes

3.10
pull syste

control of pj

3.11
range of iny
time period

3.12

relative value stream performance indicator

comparativg
current stat|

3.13
supermark
central instj

3.14

value stream

all processe

3.15

value stream mapping

method to d|
Note 1 to ent

3.16
work in prd
WIP

total stock
considered

4 Value

4.1 Basid

oduct flow based on downstream processes

rentory
which corresponds to the current inventory levels in stock and warehouse

e key performance indicator for the assessment of the future state’in consideration d
e of the value stream (3.14), in contrast to absolute value stream performance indicato

et
ument with regard to pull systems (3.10), which enables a demand-oriented withdraw

5 oriented at customer demand, that is in pakticular product and information flows

evelop the current state map of preduct and information flows within organizations

"y: Value stream mapping is onéstép of the overall procedure VSM.

cess

level or total range of released starting products and (semi-finished) products w
balue stream [3.14), which are either in process or waiting for further processing

Streammanagement

f the
I's

hl

ithin

VSM procedure

Figure 4 shows the basic procedure of VSM.
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Figure 4 — Basic VSM procedure

pasic VSM procedure can be divided into three main phases: value stream analysis, V|
n and value stream planning. After the selection’of a representative product family, r
lected in regard to the current state of the valite stream. Based on this current state,

Hentification of improvement potentials such’as continuous improvement are applied
r consideration of an ideal state as guidance to the desired future state. The individual
nprovement are documented in a catalogue of measures for improvement. Subsequent
m plan is discussed with the responisible employees and implemented within the orga

e three phases are part of the PDCA (plan-do-check-act) cycle, as they cover “pla
'ring to [ISO 9001, the first eight steps cover “plan” and the last step, the implementation
The two missing phases,“check” and “act” are only possible at a later time, since th
toring and an adjustment of the implemented changes. Therefore, they are not include
VSM procedure, but-earried out later. In order to conclude the PDCA cycle, an asses;
e stream is carriedvout (check), which compares the previous with the target state. T
s individual ddjustments (act) of the operating value stream to guarantee a stable
wing this precedure, continuous improvement is ensured by using the PDCA cycle a
ence.

P to A\%;-the different phases will be elaborated in detail.

alue stream
plevant data
concepts for
which lead
suggestions
y, this value
nization.

n” and “do”.
itself covers
by require a
d within the
ment of the
he last part
proceeding.
s a frame of

4.2

Value stream analysis

4.2.1 General

The value stream analysis phase is divided into three fundamental steps, which are specified in 4.2.2
to 4.2.4.

4.2.2 Selection of a product family

First, a product family needs to be selected to reduce the complexity of the subsequent steps to collect
data as well as to analyze the current state. This product family shall have the following characteristics:

— i

© ISO

dentical or similar process steps and associated product variants;
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— representative product of the organization, with strategic or economic importance;

— preferably balanced sales, order or processing volume, no or small takt time variations.

4.2.3 Data collection

For the selected product family, a subsequent collection of value stream relevant data is performed as
a second step of the value stream analysis phase (see A.3 for parameters and calculation procedures).
For this, i.a. data originating from interviews with process participants, measured or estimated values
as well as system data needs to be captured and processed for the later analysis of the current state.
A selection of relevant parameters for particular process types is listed in Annex A and Annex B.

4.2.4 Analysis of the current state

Based on the¢ selected product family, the current state of the value stream is analyzed. Fofthis purpose,
the capturegl parameters are mapped comprehensively in form of a value stream map, which shallbe in
accordance with Annex A. Figure 5 shows the typical setup of a value stream map.

production customer
planning and r
control (PPC)

end
supplier m custome

X per X per
week week

H process 1 A process 2 A process 3 A process 4 A process 5 ﬂ
< [ range | & 0 knge |© [ range < [ range |\& 0
N N ., N %
I [[Ij/ Parameter 1 4 Paramgter I [[[‘/ Parameter 1 Il]j/ Parameter 1 I]]j/ Parameter 1 [[[‘f\ I N

range Parameter 2 Parameter 2 Parameter 2 Parameter 2 Parameter 2 range

other parameters Other parameters other parameters other parameters other parameters

—idle timel i ] idle time idle time idle time i i | lead
. . 2 time
process time process time process time process time process time

Key

information flow

ﬂ]:*‘/\ aterial flow

l

Figure 5 — Typical setup of a value stream map, current state

Since the VSM method is oriented to the needs of the end customer, the symbol for the end customer
(A.2) is placed first in the right upper part of the value stream map and associated parameters (A.3)
are gathered. Then, the external product flow to the end customer is depicted. Subsequently, the actual
process flow with associated data boxes (B.1) and the external process flow from the suppliers, which
are illustrated with a supplier symbol in the left upper part of the value stream map, are captured.
Furthermore, the information flow among customers, suppliers and processes as well as the process
planning and control is visualized. Finally, a value stream assessment based on criteria like lead time
(bottom line in Figure 5), costs or resource consumption is performed.
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A combination of the typical value stream map (Figure 5) with flowchart elements or swim lane
diagrams can be advantageous for example in case of data-related process types to illustrate the
detailed process sequence or to clarify responsibilities (see an application example in B.4).

4.3 Value stream design

4.3.1 General

The value stream design phase can be divided into three steps: the identification of improvement
potentials, the definition of an ideal state as guidance as well as the design of a future state.

4.3.1 Improvement potentials

In cdnsideration of the 7 types of wastel3], the goal of value stream design is to,reduce pr eliminate
defidits with regard to the product and information flow, which have been identified duripg the value
stregm analysis phase. Based on the gathered value stream data of the current/$tate, sugggstions for a
subsgquent implementation of improvements in terms of a CIP are collected'and documentg¢d, e.g. these
suggpstions for improvement are displayed as continuous improvemerit flashes in the vplue stream
map,|which shall be in accordance with Annex A.

4.3.3 Orientation towards an ideal state

As a|second step of the value stream design phase, an envisaged but practically not achievable ideal
state is defined as guidance. This ideal state represents aperfect, waste-free process flow, which can be
carried out in minimal lead time.

4.3.4 Design of a future state

By mjeans of the ideal value stream and underyconsideration of the following guidelines!4], 3n improved
futuge state as compared to the current.state is developed. The value stream map of the [future state
shall|be in accordance with Annex A.

— flakt time at the pacemaker process;
— 4upermarket or direct shipping;
— ¢ontinuous product flow;

— gupermarket pullsystems;

— lefinition of pacemaker process;
velling'of product mix at the pacemaker process;

— 1eléase of products at the pacemaker process;

— further process improvements in terms of a CIP.

During the design of a future state also the collected potentials or developed suggestions need to be
considered for the continuous improvement of the value stream. This future state is to be pursued
subsequently.

4.4 Value stream planning

4.4.1 General
The value stream planning phase comprises a collection of improvement suggestions in form of a

catalogue of measures to achieve the envisaged future state, a cross-departmental workshop with the
responsible employees as well as the implementation of the previously discussed measures.

© IS0 2020 - All rights reserved 5
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4.4.2 Catalogue of measures for improvement

For the documentation of improvement suggestions, a catalogue of improvement measures for defining,
limiting and linking the actions to responsibilities is suitable. With regard to the detailed definition
of individual measures, the so-called SMART method shall be applied, so that individual goals are
"specific, measurable, accepted, realistic, and time-related[>!". In addition, the status of implementation
of the different measures or actions shall be noted.

4.4.3 Workshop on value stream plan

Subsequently, the compiled catalogue of measures shall be communicated to the responsible employees

within the ¢
risks of the

4.4.4 Imp

Based on tH
context of a

4.5 Asses

buggested changes and accordingly concludes “plan”.

lementation

sment of value streams

4.5.1 General

For the asg
concepts arg
monitoring

4.5.2 Valye stream performance indicators and assessment concepts

rganization and, if required, internally discussed. This allows 1dentitfying and addrefsing

e agreement, the determined measures are implemented within the ¢rganization in the
CIP. This step deals with the realization of what was planned and complies with “do”.

essment of value streams, the following key performance indicators and assessment
e suitable (see A.3 for parameters, calculation procedures and example). In addition, aflater
pf the changed value stream is required. Thus, this‘function corresponds to “check”.

Relative valtie stream performance indicators provide an analysis with regard to the performance ¢f the
future or tafget state in comparison with the-clirrent or actual state of the value stream (indice§ ACT
and TAR). Thus, to assess value-adding and(non-value-adding value stream shares, the following|KPIs
for a relative assessment of (non-) value ,adding shares (VAS and NVAS) from a customer perspective
shall be det¢rmined.
TOTAL lead time: tir =Ztpr T2t
ACTUAL value addiiig share: ¢ B tpT ACT
VA ACT — t
LT ACT
ACTUALnon-value adding share: ¢ ~ T ACT
NVA ACT — t—
LT ACT
’T‘AD(‘E’T‘ ‘7’1]“‘3 ’\f]f];“n C]“\"\Y‘Q' it
FPARGET valueadding share: e —PTTAR
VATAR — t—
LT TAR
TARGET non-value adding share: ¢ ~ tiT TAR
NVATAR =
LT TAR

Based on the determined value stream performance indicators, relative comparison indicators (wpr,
wp, wir) shall be conducted to assess the benefit of the future state in contrast to the current state.
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Key comparison figure process time: _tpraAR
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PT ACT
Key comparison figure idle time: ~ tTTAR
o=
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Key comparison figure lead time: ~ tpr TAR THT TAR s c
T =9va AcT *@pr TONVA ACT X DT

tpract thr AcT

Also
time
like 4
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4.6

4.6.1
Aftel

actions to further improve the performance@nd adjust detected inconveniences. Doing so

PDC/

4.6.2

Base|
adjus
in co|

hermore, a cost-benefit analysis for the assessment of costs and benefits”of sug
ovement provides a means to get a quantitative analysis with regard tothe advantag

cted and to see if any of them has negative impacts on any‘other areas.

an analysis with regard to multiple assessment criteria, beyond the pure considery
is useful in some applications of VSM. In this context, a value stream assessment base
pace requirements, resource consumption or costs can be performed (see Reference |

idual improvement measures. The improvement measures shall be prioeritized acco
t of the cost-benefit analysis and subsequently considered and implémented within th

dition to the assessment of the value stream, it is important to monitor the modified v
time to detect weaknesses. This helps to determine if all the planned activities are

Adjustment of value streams

General

a successful assessment and monitoring\ef the modified value stream, it is impor

\ cycle is as well covered.

Actions for continuous imprevement

d on the previous assessment and monitoring of the modified value stream, it is now
t detected weaknesses 0f the operating processes. It is a repetition of the described VS]
htext of continuous improvement.

tion of lead
d on criteria
b] p. 156 ff.).

bestions for
eousness of
rding to the
P process.
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Annex A
(normative)

References for the application of VSM

A.1 General

The selecti(Jn of value stream symbols (Table A.1), data boxes, parameters (Table A.2) and calcwlption
procedures pre based on a comparison of different existing VSM approaches (see References{4], [6], [7],
(8], [9], [10]4[11], [12], [13], [14], [15], [16], [17], [18], [19], [20], [21], [22], [23], [24]).

A.2 Symbols and terminology

Table A.1 — Value stream symbols

Symbols A<( -

Category] Symbol Term AddltlonalQ\b’rmatlo.n /position in valué¢
~\ stream diagram

processes process material-genergy- or data-driven process

differentiation: end customer (symbol customer

Customer XY supplier XY

processes customer process) | | Vs. customer/plant (symbol

process external sources)
position in value stream diagram: top right
i if supplier also customer: use of symbol for custpmer
e supplier
processes process/ process

external source
position in value stream diagram: top left

use of business process for the detailed definition ofjcom-

business munication means (e.g. telephone, mail, IT system)etc.)
processes process, ) )
indirect area |if needed, number of operators [number or full{time
equivalent (FTE)]
shared
process 1 process/
processes process with |double framing
shared resourc-
€s

number of operators [number or full-time equivalent
processes @ operators (FTE)]
position in value stream diagram: within process symbol

define resources for every process type
processes |:| resources (e.g. machines, area, tools, etc.)

position in value stream diagram: within process symbol

(pre-)selection of process parameters, cf. data per
data box process type

position in value stream diagram: within process symbol

parameter 1

parameter 2

processes

8 © IS0 2020 - All rights reserved
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Table A.1 (continued)

product flow

external prod-

shipments, external logistics

Symbols
Category Symbol Term Additional 1nformat10_n/posntlon in value
stream diagram
repetitive  |additional information: number of repetitions

processes S o )

process position in value stream diagram: above process symbol
processes X bottleneck |position in value stream diagram: above process symbol

product flow l:l:l:> pushnproduct product flow controlled by upstream processes

uct flow
product flow e e LIFO lane or |element of process flow control,
FIFOlane  |additional information: pradess quantity|
Just-in-Time
product flow = delivery or Just- |element of process flgw)control,
in-Sequence |additional informatien: process quantity|
delivery
A inventory triangle incl. I for inventory,
product flow = stock . . )
o addition@al information: number of produfts or range
organized warehouse, safety stock,
product flow warehouse N . ]
additional information: number of produfts or range
element of pull system
product flow g supermarket |(product flow controlled by downstream| processes)
additional information: number of produfts or range
element of pull system
product flow G withdrawal
(product flow controlled by downstream| processes)
product flow L.z/dll;l truck transport |additional information: delivery frequen¢y
@ Qln other o . S I
profuct flow R4 = transport addmonal information: delivery frequenty, Microsoft
=] Visio symbols
means
hub 1 distribution
product flow —— center / hub / |external logistics, distribution of produc
cross-dock
Lt f] warehouse external external logistics, storage and distributign of product,
product flow: . . )
[4 warehouse  |3dditional information: number of produfts or range
product flow < milk run delivery concept
"""""" express . . . . .
product flow | . N delivery exceptional delivery with reduced delivery time
Planning/ manual infor- .
_— . e.g. list, label, document
controll mation flow
Planning/ —_— electronic in- .
controll formation flow |8 telephone/fax, mail, EDI
. . data set J
Planning/ formation . . detailed [
controll information ;.\ ¢ rmation: ldi(s);:ument 1
Planning/ () ... _|incase of branched value streams possible differentia-
synchronization|, . o1 : .
controll tion between and linking of main and ancillary routes

© IS0 2020 - All rights reserved
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Table A.1 (continued)
Symbols
Category Symbol Term Additional mformatlo_n/posmon in value
stream diagram
. ] process flow control from supermarket to upstream
Planning/ r == production  |process,
controll ! control-ticket
additional information: release unit
. % .
Planning/ r -- withdrawal |process flow control from downstream process to su-
controll ! control-ticket |permarket, shaded, additional information: release unit
. Co) .
Planning r : cpntrol tlc_ket collection of production Kanban
controll | in batch size
Planning load levelling |balancing of product mix
controll
Planning GoSee produc- .
controll 6({ tion planning manual observation of process flo
Planning |:| order backlog for busmes_s processes, sithilar to inventory trigngle
controll for production processes
Continuous |incl. description, numbering and possibly colpred
general Improvement |highlighting
flash (e.g. yellow/orange)
A.3 Parameters, calculation procedures and example
A.3.1 Parameters
Table A.2'— Parameters
. List of symbols
Symbol Indicator Unit @T’ype Definition
time key CUT: Operating time in relation to the (expected)|cus-
customer . . .
Kcur takt unit per/| performance |tomer demand per period under review
pieces indicator
. pieces key INVT: Number of complete withdrawals of average §tock
inventory, : . .
Kinvr turns per time | performance |level from inventory for selected product family per
unit indicator |period under review
¢ . key OTIF: Delivery of the product to the end customer ip the
on-time in- o . : : .
Kor1r full %) performance |right quantity, location and time
indicator
key RR: Number of intermediates or products that cgn be
Kgr rework rate % performance |corrected subsequently
indicator
key SR: Number of defective intermediates or finished prod-
Kgp scrap rate % performance |ucts in relation to the total amount
indicator
key
Kyar vall:'(;?igded % performance |VAR: Ratio of value adding time to total lead time
indicator
key YF: Number of correct intermediates or finished products
Kyg yield factor % performance |in relation to the total amount
indicator
10 © IS0 2020 - All rights reserved
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Table A.2 (continued)

List of symbols
Symbol Indicator Unit Type Definition
. AT: Time period parallel to the actual process time in
ancillary |,. . . . N . .
byt time time unit time which secondary activities associated with the process-
ing are performed
. . . . CT: Time interval for the completion of one product
ter cycle time |time unit time S
within a process
. . . . DT: Total time period needed to detect and correct errors
t downtime |time unit time .
DT ar failures
handling |,. . . HT: Time period in which the productisumoved or han-
tyr . time unit time s
time dled within a process
tr idle time | time unit time IT: Time period between two praogésses (i.¢. storage and
transport)
LT: Time period from the-date of order rgceipt to the
tir lead time |time unit time transfer of the productto thHe end customgr
LT, :Process lead tiniejéquivalent to procgss time
NNVAT: Time period, during which no value from a cus-
necessary, | _ _ tomer perspeetivels added to the product, Qut necessary
ENNVAT nor_l-val.ue time unit time actions areperformed
adding time
NNVAT; refers to the process
NVAT:Pime period, during which no value from a cus-
t non-value | . . time tomer perspective is added to the product
NVAT adding time
NVAT,: refers to the process
operating | . . . OT: Available time period of employees or other resources
tor . time unit time . .
time per period under review
tont processing | . . e PRT: Time period in _W}_nch the product if actually or
time actively processed within a process
. . : . PT: Dwell time of the product within a prodess, machine
tpr process time | time unit time :
or station
R: Time period, which corresponds to the cpirrent inven-
tory levels in stock and warehouse
tg range time unit time Rg: Range, stock
Ryy: Range, warehouse
repetition | . : . RT: Time period for the completion of an itefation within
tpr y time unit time
time a process
tsy setup time |time unit time ST: Time period required for the preparation or the
changeover of the process
. . . . STT: Time period for the storage of the produlct, consisting
tort storage time |time unit time :
of inventory range for warehouse and stogks
time . . .
. . . TBF: Error-free or Failure-free time period between
trgr between |[time unit time
. the occurrence of faults
failures
transport TRT: Time period for the movement of single or grouped
trRT repetition |time unit time raw materials, intermediates or finished products
time
TT: Time period for the transport or movement of raw
transport | . ) ) materials, intermediates or finished products
trr . time unit time - - —
time TT,: Time period for the transport or movement within
a process
time to . . . TTR: Time period required for detecting and correcting
trrr . time unit time .
repair an error or failure

© IS0 2020 - All rights reserved
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Table A.2 (continued)

List of symbols
Symbol Indicator Unit Type Definition
VAT: Time period, during which value from a customer
t valueadd- | . = . time perspective is added to the product
VAT ing time
VAT, refers to the process
WT: Time period, which corresponds to the number of
twr waiting time |time unit time waiting orders
WTp: Waiting time, process
(ltl:'l;:ts)ezftf) ieces uantit # (T)Rep.: Number of recurring process or trang-
9% (T)Rep. P p q Y |port steps
repetitions
number of FTE uantit # EMP: Number of employees in Full Time Equivalent
q: emp employees q Y |(FTE) per process
# RES: Number of resources per pfocess, e.g. equipment
number of ieces antit (machines, units, tools, deviceg))area, energy or fjnan-
94 res resources | P qu y : , units, ) , ) gy
cial means
number of ieces uantit # F: Number of failures in‘the process flow per pé¢riod
Q¥ failures p q Y |under review
customer ieces uantit CD: Required amouny of products from end customers
dcp demand p q y per period under réview (e.g. customer demand per year)
process . . ) .
qpq quantity pieces quantity | PQ: Total number of orders being processed
stock quan- ieces uantit SQ: Totalinventory (stocks and warehouses) or nuinber
sq tity p q Y |of waiting orders of the selected product family
A.3.2 Calg¢ulation procedures
All of the uspd abbreviations of the different pardmeters can be found in the table above.
tyy =24 (A1)
tir =trrttwr st (A.2)
tr =tvar Tinvar TinnyaT (A-3)
tyr =Xtpp + Xty (A.4)
tpr =lcq *(qPQ *Gy ggs ) (A.5)
tpp =ty +(Cgy *AyRep. ) (A.6)
dsq
tR=—" (A.7)
9cp
tsr =tpr ~(tprr +Ewr +tyr +pr) (A.8)
tyrp = 2tR (A9)
tpr = CyrRep.  ETRT (A.10)

12
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twr =dsq *Kcur

(A.11)

Formulae (A.1) to (A.11) represent the main calculation procedures and below, the calculation

procedures of the key performance indicators can be found. All of them are in alphabetical order.

A3

Note|for the use of parameters: For calculations, single letter symbols (see Table A.2, first
used| For the value stream maps, multiletter abbreviated terms (see Table A.2, last column]

A.3.4 Example and schematically representation of total lead time

The

SO, C¢

following example should help te“wisualize and clarify the calculation procedures. In

wavg soldering process is considered. This is a fictive process, which is separated from all {

and

The

¢onsequent processes of theyvalue stream.

him is to calculate thethandling time (HT) of this process. To do so, the following par

given in advance:

q#Rep =2

icp = 20 pieges

.3 Key performance indicators
K =0T A12
cuT — (A.12)
dcp
|, qusage
Kinvr = (A.13)
d%stock
|, qy complete & in time deliveries
Ko = (A.14)
Q4 total deliveries
Krr :KYF(n+1) _KYF(n) :KSR(n)_KSR(n+1) (A-15)
Koy = VAT A.16
[VAR ~ 7, (A.16)
LT
Kop + Ky =100% (A17)

column) are
are used.

order to do

brtain assumptions and simplifications need to be taken. Therefore, an individual and automated

he previous

Ameters are

i =105
;+=45s
tor=3s
tprr =8
tp=3s
tpr=12,5s
Ltrrg =28

© IS0 2020 - All rights reserved
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LT and IT, it is possible to calculate PT by transforming Formula (A.4):

—tpp =t —tr =45s5-10s=35s

By transforming Formula (A.6), it is possible to calculate ST:

>t =tpr ~(try *Cypre, J=355(12,55*2)=10s

In order to calculate SQ, Formula (A.7) needs to be transformed:

—qsq =

And to calcy

= KeurfF

Further, it i

= byt T

The last mig

-ty =

Now it is po

- tHT =
The handlin
amounts to

As seen in
calculate dif

In addition
lead time of

tr *dcp =35*20 pteces . =60pieces
late CUT, Formula (A.12) can be used:

S
15 /pieces

now possible to calculate WT by using Formula (A.11):

tOT: 3s _
qdcp 20pieces '

. =9s
pieces

Gsq *Kcyr =60 pieces *0,15 5
sing parameter is DT, which can be calculated by using\Formula (A.1):

> towrp =28

TTR

5sible to calculate the HT, by transforming Eermula (A.8):

tpr —(ts +tprr +twr Hipr )=355—(10s%85+95+25)=6

g time (HT), so the time, in which the product is moved or handled within the pra
b seconds.

ferent parameters.

Fo the calculation example, Figure A.1 shows schematically the basic elements of the
the considered value stream.

14

cess,

he example above, all of the listed calculation procedures are easy to handle, in order to

total
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LT = YPT + YIT

PT

for A, Band C
general

Case A
manual processes
material| energy

PRT HT WT,

Case B
automated processes
material/ energy

Case C
data-related
processes

A dad

ol

For A,Band C

xO
P&g\\fk A.1 — Total lead time

This
time
idle

The
(ST)
and
time

Base|

schematic overview contai

levant process parameters to be captured in terms of a

he time per
(TT), wait

d on

analysis. The lead time {;l;.@
ime, which in turn resu

beneral definition
and, in case of

O from the sum of the individual process times (PT) and idle t
itive processes, the possibility of specifying the number of repetit

tition (RT). The idle time is generally divided into the three time shar
time (WT) and storage time (STT).

holistic lead

f the process flow is composed of the total process time gnd the total

mes (IT).

\t@the process parameters in regard to the process time includes g setup time

ons (# Rep.)
PS transport

B and C are

@tructure of different process types (see Figure 4), three individual cases A,
distin ed below. Case A deals with manual, material- or energy-related processes, (Jase B takes
accou%of automated, material- or energy-related processes, and in case C, data-relateld processes
are described. In the case of manual, material or energy-related processes (case A), the process time
consists of setup time (ST), processing time (PRT), handling time (HT) and waiting time within the
process (WT,). In addition, ancillary times (AT) can be specified in order to take into account activities
that run parallel to the actual process time. In case A, the general definition of idle time can be detailed.
For multiple repetitions, the number of transport repetitions (# TRep.) and the time per transport
repetition (TRT) can be included. The storage time can be divided into a range of stock (Rg) and a range
of an organized warehouse (Ry,). In the case of automated, material or energy-related processes (case
B), the process and idle time are described in analogy to the manual processes, whereby a downtime
(DT) of the machine can be considered in the process time if necessary. The process time of the data-
related process type in case C is determined based on set-up times, processing times and waiting times
within the process. An ancillary time can also be added, which runs in parallel to the actual process
time. The idle time for data-related processes is generally divided into the three time shares transport
time, waiting time and storage time.

© IS0 2020 - All rights reserved 15
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For all three cases, there is a general definition of process parameters as well as a description of
process parameters with regard to value-adding, non-value-adding as well as necessary but non-value-
adding time shares. As part of a value-added evaluation of the three cases A, B and C, the evaluation
parameters value-adding time (VAT), necessary but non-value-adding time (NNVAT) and non-value-
adding time (NVAT) can be finally assigned to the described process parameters for the process and

idle times.
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Annex B
(informative)

Data boxes and application examples

B.1 Data boxes

Tabl¢ B.1 contains an overview of potential process parameters for the respective data-bpxes as well
as syitable process parameters depending on the process type. Table B.2 summasizes the different

process parameters, which are needed for a specific process type.

Table B.1 — Overview of process parameters for data boxes

process parameter per data box o,\)

process parameter

N~
a@‘ftlonal information
29,

@ customer pI‘OCBSSAQ \)

product family

numbper of variants

delivery quantity

custpmer takt

deliviery reliability in case of customer specific requirements
et ﬁv -
production process

procgss time

cyclg time

setup time

EPE], batch size every product every interval

operptor number or full-time equivalent (FTE)

numper of product variants

numper of resources

detailed definition of "resource" required

yield factor, scrap rate

rewqrk rate

in percent, pieces or time unit

time|per repetition

numper ofirepetitions

transpoxt'distance

in case of large distances between procgsses

value added (VAT, NVAT, NNVAT)

alternatively as bottom line criteria

transport or storage process -

A

product

stock quantity

range of inventory

value added (VAT, NVAT, NNVAT)

alternatively as bottom line criteria

__Isupplier

process

raw material

delivery quantity

replenishment time, delivery time, delivery frequency

© IS0 2020 - All rights reserved
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Table B.1 (continued)

process parameter

additional information

value added (VAT, NVAT, NNVAT)

alternatively as bottom line criteria

business process

business cases

tasks

IT system

operator number or full-time equivalent (FTE) A

value added |(VAT, NVAT, NNVAT) alternatively as bottom line criteria (\(1/\.)
N

18
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Table B.2 — Process parameters per process type
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ON ON ON Ajqissod Ajqissod Ajqissod EEN SOA juawalnbai eale

Aqissod Aqissod Ajqissod OoN ON OoN OoN OoN uoioes

ON Ajqissod Aiqissod Aqissod Aqissod Aiqissod Aqissod |qissod aoue)sip yodsuely

OoN ON OoN Aqissod Aqissod Ajqissod Aqissod Aqissod |qissod jonpoud Jad sped jo Jaquinu

SOA SOA %\I SOA SoA SaA SOA SoA SaA SOA Amuenb ssaooid
Ajqissod Aqissed. Aiqissod Aqissod Aqissod Aiqissod Aqissod Aqissod |qissod P{E} JaWosno

Aqissod Aqissod Ajqissod Issod Aqissod Ajqissod SOA SOA SOA okl ylomal

SOA SOA SaA CIN SOA SoA SaA SOA SoA SaA SoA ajel desos ‘ojoey plaik
SOA SOA [~ N SPA Aqissod Aqissod Ajqissod EEIN SOA awiy Buiyiom a|qejiene

OoN Aqissod ON Aqissod Aqissod OoN Aqissod OoN Jaulejuod Jad sped Jo Jsquinu

OoN Aqissod ON Aqissod Aqissod OoN Aqissod Aqissod OoN adA} Jaurejuod
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SOA SOA SOA SOA <ﬁ<m> SOA SOA SOA SOA Jojesado
Ajqissod Aqissod Ajqissod AiqisSod Aqissod Ajqissod Aqissod |qissod 9zIs yojeq ‘1343

ON ON ON Ajqissdd Aiqissod Aiqissod OoN OoN Ayngejieae ‘Ayqelal sulyoew

Alqissod Aiqissod Aiqissod OoN ON OoN ON OoN awn Buryem

Aiqissod Aqissod Ajqissod Aqissod Aqissod Ajqissod Aqissod |qissod awiy Buippe anjea

SOA SOA SOA SOA SOA \\ __SeA SOA SOA SOA aw 9ok
Ajqissod Aiqissod Aiqissod SO 4 »W SaA SOA SOA awy Buissaooid

Ajqissod Aqissod Aiqissod EEIN i Q\ SoA Aqissod Aiqissod |qissod awn dnjes

Ajqissod Aiqissod Aiqissod Aqissod Aqissod Aiqissod Aqissod Aqissod |qissod suonnedai Jo Jequinu

Aqissod Aqissod Ajqissod Aqissod Aqissod Ajqissod Aqissod Aqissod |qissod uonnedal Jad awiy

SOA SOA SOA SOA SOA SOA ) SOA SOA SOA SOA suip ss300.d

ssaooud :o_—oﬂm.@ ), m_

Aiqissod Aqissod Ajqissod Aiqissod Aqissod Kjqissed Aiqissod Aqissod |qissod (LYANN ‘LVAN ‘LVA) peppe anjea

Alqissod Aiqissod Aiqissod Alqissod Aiqissod AjarsSod Alqissod Aiqissod |qissod Awnqeras iaayep
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SOA SOA SOA SOA SOA SOA SOA SOA SOA P{e) Jawojsno
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SeA S8A SOA SOA SOA SOA SOA SOA c b SOA SOA SJUBLIEA JO Jagunu
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-
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Table B.2 (continued)
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B.2 Application example: industrial production process, automated series

B.2.1 General

The first use case describes the application of VSM in the field of automated series production, which
includes i.a. valve or cable production.

B.2.2 Value stream analysis

At the beginning of the value stream analysis phase, a representative product family needs to be
selected. Thus, following parameters of the individual product variants are captured and analyzed

(Table B.3) .

Table B.3 — Selection of a representative product family

relation b“O"
stand- q
d 4
number | average ar (1/
prod- | sales weight- of cus- | custom- weight- | stand- | devia- weight-
uct vol- |rank1 ing rank 2 ing ard de- | tion /(] k3 ing obsefvation | result
fami tomer |erorder i
amily | ume factor 1 . factor 2 | viation | ave a& factor 3
orders |quantity cu&n-
Ler order
/::(uantity
A 3500 0 1 4 875 4 1 718 82 % 4 4 vafiable 26
B 6570 4 1 7 939 3 1 1005 107 % 6 4 very yariable| 31
C 14 000 3 1 5 2800 1 1 280 10 % 1 4 stfable 8
D 6500 5 1 17 382 6 ) 214 56 % 8 4 vafiable 23
E 790 7 1 7 113 7 1 36 32% 2 4 resl;;{)‘;‘;ly 22
F 63 945 2 1 77 830 1 1137 137 % very yariable| 35
G 91485 1 59 1551 1 1427 92 % vafiable 23

In thjs case, product family C is selected, since it shows according to the weighting functior
high|sales volume and a low volatility of the sales volume within the period under consider
on this product family, the current state of the value stream is subsequently captured, vig

analyzed (see Figure B.1).

© IS0 2020 - All rights reserved
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A1

supplier

RM = copper

DQ = 2000 pes

DET = 5 days

1 x per
week |

production

customer -~

PF = cable

planning and
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Rigure B.1 — Value stream map, automated series production, current state

e working time in this example of automated series production amounts to 5 760 Qours
0 days per year, 24 hours per day). The required annual quantity, which equals the ygarly
mand, amounts to 3 000 pieces. Thus,'the customer takt in this example is 115,2 minutes

ep of the value stream.design phase, several improvement potentials shall be identified
b results of the Value Stream Analysis phase. These improvement potentials are visualized
continuous improyement bursts (see Figure B.2).
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Figure B.2 — Value stream map, automated series production, continuous improvenient flashes

An ekemplary improvement potential is to enhafice the material flow, e.g. by means of visual signals.
With| the help of an ideal state as guidance~and according to the value stream desigh principles
formulated by Rother and Shook!4], a futuréstate is developed (see Figure B.3).
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Figure B.3 — Value stream map, automated series production, future state

© IS0 2020 - All rights reserved

23


https://standardsiso.com/api/?name=d3e586e8dd9848a61a5faa22f57e963b

IS0 22468:2020(E)

This future state implies a reduction of the overall lead time to 19 days and is oriented according to the
required customer takt. In addition, the planning and control of processes is facilitated and the stock
levels and thus the capital commitment between the individual process steps are reduced.

B.2.4 Value stream planning

Based on the identified improvement potentials, a catalogue with measures for improvement in line
with the SMART methodology is developed (see Table B.4).

Table B.4 — Catalogue of measures for improvement, application example automated series

production
Vo
Catalogue of measures for im- (]>)
Date |08/04/2017 provement signatures (\Q
automated series % v
production plant manager | works council | technici ainten

Reduction of delivery time in co- $\
delivery operation with copper suppliers employee
1 time in the range of 60 % in compari- 09/15/2017 PUR4 Pu@z@mg 9
son to current state )0
Reduction of stock quantities of \§\ P
stock incoming goods, WIP and outgo- emp e -
2 quantity ing goods by more than 50 % each 11/01/2017 Logistics
in comparison to current state I
&b
Reduction of scrap rate by min. Q\ emplovee @
3 scrap rate |50 % in comparison to current 024@2018 PRgz y Production
state at processes 2-5 N
0\\)‘
Adjustment of cycle time accor: N\ employee | Planning / 3
4 cycle time |ingto required customer takt 06/01/2018 POy &
b o . PRO5 Production
with a max. deviation of %
O
. Conversion of push s(s)em to pull . O
5 materipl system incl. FIFO&cheduling after |03/01/2018 employee Plannlng/
flow acemaker pr PRO1 Production
Planning @cheduling of pace- O
6 produdtion |[maker ss in contrast to plan- 03/01/2018 employee |Planning /
schedulling |ning cheduling of complete PRO1 Production
pr. chain
AN
/QB'O % increase of delivery frequen- 9
7 ;lellvery% cy to cgstﬁor:lers ,lan i(.)mlzarls?npto 10/01/2017 Srl?'pioyee Eu]rchasmg/
requehey——reurrentstateandadiustmentof SAL3 Sales
supplier delivery frequency
Key
O Problem detected
® Responsibilities clarified
D Measure created and checked
@ Implementation of measure
@® Measure implemented and reviewed

This catalogue of measures for improvement is presented to the responsible employees and discussed
collectively. After consultation with the responsible employees or the management board, the measures
for improvement are prioritized and subsequently implemented within the organization.
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B.2.5 Value stream assessment

Key performance indicators and assessment concepts are useful for the evaluation of different value
stream states. In the following, value stream performance indicators for this application example are

determined.
- tbract  1day
ACTUAL value adding share: S = = =0,011
VAACT ¢ 93,4days
LT ACT »raay
t
ACTUAL non-value adding share: S A= ITACT _ 92,4days =0.989
tiracr  93,4days
t
TARGET value adding share: SUATAR = PTTAR _ 0,5days =0,026
tirrar  18,9days
t
ITTAR 18,4 days
TARGET non-value adding share: SNVATAR = = ¥ _0,974

Base|
para
curr

Key {

Key

Key

Acco
can I

B.3

B.3.
The

tirrar 1859 days

d on the determined value stream performance parameters,the following relative
meters are generated to assess the advantageousness-of the future state comp
bnt state.

_brrAR 0,5days

omparison figure process time: =
T lda
PTACT y

0,5

“brrar 18,4 days

omparison figure idle time: = =
tiract  92,4days

=0,199

=0,202

o fieure lead ti o terrar TiTTAR  18,9days
omparison lgure ea mme: T = =
tpr act thiracr  93.4days

rding to these key comparison figures, the idle time and the overall lead time of the
e reduced to one fifth-in<Comparison to the current state.

Applicationexample: industrial production process, manual single

| General

prodrlction. In the following, an exemplary process sequence of a gastronomic business is d

second-use case shows the application of the VSM method for the process type m

comparison
hred to the

future state

hnual single
escribed.

B.3.2 Value stream analysis

First, a representative product family, which is typical for the present make-to-order process, needs to
be selected. The product family burger is selected with respect to historical order data.

Based on this, relevant data such as measured or estimated data originating from interviews with the
responsible employees as well as system data, are collected and processed as a second step of the value
stream analysis phase.

After the data collection the analysis of the current state starts. For this purpose, a value stream map is
prepared, which consists in this specific case of two partial value streams (see Figure B.4).
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Figure B.4 — Value stream map, manualsingle production, current state

value stream map reveals some differences between automated and manual pr
e one hand, the available production time changes depending on the shift system (ix
system, i.e. available production-time 14 hours per day in contrast to 24 hours per d
the application example B.2tfor automated production). On the other hand, scrap rat
5 are of particular importance in case of manual process types.

e, different parameters are used with respect to single, series or mass production. In
duction for example;there is no use of representative, container size or number of typ
n of the error rate)is also not required in case of a single production.

scenarios if«can be useful to perform a detailed analysis of individual processes
in FigurenB.4). For this purpose, the processes are divided into smaller segment
bs andsanalyzed individually. However, the continuous improvement of the global Y
nsideration of the relevant value-adding processes shall be the main objective. Thus,

optimizatio

hcess

this
ny as
es or

case
es. A

(see
5, 1.e.
ralue
local

hs_are not pursued as an overall goal.

The assessment of the process sequence in Figure B.4 is traditionally related to the lead time. If there
is a robust and extensive data base, the value stream assessment can also be performed with further

evaluation c

riteria (e.g. area, resource consumption, cost).

B.3.3 Value stream design

Based on the captured current state, improvement potentials are defined by means of value stream
design guidelines (see Figure B.5).
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Figure B.5 — Value stream map, manual single production, continuous improveme

Subspquently, a future value stream state is developed under consideration of an ideal vj

statd (see Figure B.6).

LT =1 848,1 min

nt flashes

hlue stream
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