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I
n  wel l - a l ig ned le a n  deploy ment s ,
projects may follow one of  the many
improvement methodologies within
the lean area of  study. Quick wins,
kaizen events, and DMAIC (define,

measure, analyze, improve, and control) pro-
jects are three commonly used approaches to
lean problem solving, all with various levels
of  involvement. One of  their core similarities
is that they focus on existing processes and
driving efficiency gains. DMAIC is a rigor-
ous, five-phased approach to business prob-
lem - s olv i ng  com mon ly  u s ed i n  Le a n  Si x
Sigma projects. It involves defining the pro-
ject, measuring the current state, analyzing
the root causes to understand the process,
generating and implementing improvements,
and controlling the process to ensure changes
are sustained (hence, “DMAIC”). One of  the
common goals of  these types of  initiatives is
to decrease the overall “time to serve,” which
can either refer to the lead time or the cycle
time, depending on the industr y.

The 4P model (shown in Exhibit 1) stems
f rom  t he  Toyot a  Pro duc t ion  System  a nd
emphasizes  this  pr inciple. It  st ates  there
must be a clear first P, which is purpose (i.e.,
v i s ion  a nd  m i s s ion )  of  t he  orga n i z at ion
that is  clearly communicated to the second
P, which is the people. They include ever yone
f rom f rontl ine workers to the CEO. 1 The
people are those who work day-to-day in
the third P, which is the process. This makes
up t he “what” and “how” in t he  business
work ings. The final  P is  a  strong problem
ident if ic at ion a nd s olv i ng met ho dolog y,
which is  also needed to deliver efficienc y
improvements in the process, enabling the
people to achieve the pur pose.

T h e  c on c e p t  of  t h e  t r i p l e  c on s t r a i nt ,
of ten referenced f rom the “Projec t  Man-
agement Body of  Knowledge,” refers  to the
abi l it y to complete work being bound by
three variables: t ime, cost, and scope.2 The
projec t  manager’s  common adage, “I  c an
only give you any two,” is  somet imes why

HOW ACTIVITY-BASED
PLANNING HELPS

MAXIMIZE THE
BENEFITS OF LEAN

M I K E  H A L E Y  A N D  L OGA N  BA I L L I E 

M I K E  H A L E Y  i s  p re s i d e n t  o f  L a n d m a r k  D e c i s i o n s  In c . ,  a  n i c h e  c o n s u l t i n g  f i r m  p ro v i d i n g  w o r l d w i d e  “p e r f o r m a n c e
a l i g n m e n t” c o n s u l t i n g ,  f a c i l i t a t i o n ,  a n d  t r a i n i n g  s e r v i c e s .  Mi k e  h a s  m o re  t h a n  2 5  y e a r s’ e x p e r i e n c e  i n  d e v e l o p i n g
a n d  d e l i v e r i n g  i m p l e m e n t a t i o n  g u i d a n c e  a n d  p ro f e s s i o n a l  t r a i n i n g  o n  s t r a t e g i c  a n d  o p e r a t i o n a l  p l a n n i n g ,  b u s i n e s s
m o d e l i n g  t e c h n i q u e s ,  a n d  o p e r a t i o n a l  c o s t i n g .  He  c a n  b e  re a c h e d  a t m h a l e y @ l a n d m a r k . c a  o r  v i a  t h e  L a n d m a r k
w e b s i t e  a t w w w. l a n d m a r k . c a .

L O G A N  BA I L L I E  i s  a  c o n s u l t a n t  w i t h  B a r r i n g t o n  C o n s u l t i n g ,  a  f i r m  w i t h  i n t e r n a t i o n a l  e x p e r i e n c e  i n  o p e r a t i o n a l
an d  p e r f or m an c e  s e r v i c e  c on s u lt ing . As  a  L e an  Si x  S i g m a  B l a c k  B e l t  w it h  a  b a c h e l or ’s  d e g re e  in  in du s t r i a l  e ng in e e r ing
( D a l h o u s i e  Un i v e r s i t y,  2 0 1 7 )  a n d  a  m a s t e r ’s  i n  a n a l y t i c s  ( G e o r g i a  Te c h ,  i n  p ro g re s s ) ,  h e  h a s  e x p e r i e n c e  i n  c o a c h i n g ,
t raining , an d  p ro j e c t  e x e c ut i on  in  b ot h  t h e  p ub l i c  an d  p r ivate  s e c tor. He  c an  b e  re a c h e d  at L B a i l l i e @ b a r r i n g t on g r p. c a
o r  v i a  t h e  B a r r i n g t o n  w e b s i t e  a t  w w w. B a r r i n g t o n O P S . c a .

Lean ABP is an enhanced version of the typical  lean approach, applying a constraint

based process f low costing that is unparal leled with other approaches.
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this constraint is also called the iron triangle.
If  we rethink the scope constraint to consider
organizational capacit y as a way to expand
both scope and qualit y, Exhibit  2 suggests
that  lean seeks to reshape this  triang le by
de c re a s i ng  b ot h  t he  “t i me  to  s er ve” a nd
“cost to serve” while increasing the “capacity
to ser ve” to achieve operational excellence.

T h e  l e a n  ap p ro a c h , re g a rd l e s s  o f  t h e
improvement methodology being used, starts
by defining value. Value is  defined by the
customer and is  sometimes referred to as

what the customer is willing to pay for. Once
this is clearly understood, many lean projects
will  begin by mapping the value stream —
an end-to-end high-level map of  the process
flow — that includes the major activ ities to
produce and deliver a product or ser v ice.
The value stream map (VSM) helps document
the current state and identify areas on which
to focus improvement efforts while creating
a v isual representation of  the process upon
which all  stakeholders can agree. Exhibit 3
shows a t y pical  VSM f rom an i l lustrat ive
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EXHIBIT 1 The 4 P’s of an Operational Excellence Program

EXHIBIT 2 Lean Helps to Rethink the Triple Constraint
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regulator y compliance organization. In this
process flow, the business conducts site visits
to ensure compliance. Then, it  deals w ith
qu e r i e s  re s u lt i ng  f rom  s ite  v i s it s  b e fore
writing a compliance report.

The VSM identifies critical process metrics
that help determine where the project team
shou ld  fo c u s  t hei r  ef for t s . The  m appi ng
process is  a highly engaging exercise that
leads to debate and consensus on how the
process truly operates. This includes under-
standing customer demand, conducting dis-
c u s s i on s  w it h  t h e  pro c e s s  s t a ke h ol de r s ,
collecting data to validate estimates around
available t ime, processing times (PTs) and
defect rates, and gathering input from the
f ront  l i ne  a s  to  w here  t hei r  m a i n  p oi nt s
reside. As shown in Exhibit 3, a VSM includes
time-based data for PT — the “hands-on”
time to complete the activ it y, elapsed time
(ET) — the time from start to finish for any
activ it y, and wait  t ime (W T) — the t ime
between the end of  one activit y and the start
of  the next. A VSM can also include counts
on the inventory volumes for work-in-process
a n d  d e fe c t  r at e s , of t e n  t e r m e d  “p e rc e nt
complete and accurate” (percent C&A), a
reflection on how often the activ it y is done
correctly the first t ime.

This level of  information paints a robust
picture on the “time to ser ve” — the overall

t ime to deliver the product or ser v ice re-
quested by the customer. This is shown in
Exhibit 2 as the total lead time. In manu-
facturing env ironments, the “time to ser ve”
is sometimes found using Little’s Law, which
states that the lead time is equal to the work
in progress divided by the process throughput
(i.e., production rate). However, in trans-
actional env ironments, we often see addi-
tional waiting and batching and thus calculate
the lead t ime by measuring how long the
product/ser v ice waits between each major
step in the value stream. Regardless of  the
industry, the VSM helps organizations under-
stand the overall  “time to ser ve.”

This “t ime to ser ve” is  one of  the most
common ser v ice st andards organizat ions
w i l l  s e t . Orga n i z at ions  w it h  s t rong  le a n
deploy ments t y pical ly use the VSM as the
st ar t ing point to underst and their  current
performance for establishing these ser v ice
standards and, more importantly, identif y-
ing where the opportunities exist for improv-
ing per formance. For example, in Exhibit
3, it  is  apparent that the large lead t ime and
inabilit y to achieve the stated ser v ice stan-
dard stem f rom the ET on-site v isits  and
the W T between informat ion queries and
repor t ing. These two par ts  of  the process
alone account for more than 70 percent of
the “t ime to ser ve.”
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EXHIBIT 3 Regulatory Compliance VSM Model Example
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Lean init iat ives t y pical ly place a  strong
emphasis on data-driven decision-making
and on the abilit y to quantify the customer’s
perceived value of  any improvements made
in terms of  lead t imes. However, st andard
lean projects do not place a heavy emphasis
on quantif ying either the true “cost to ser ve”
or the “capacit y to ser ve” of  the process and
its  resources. Other approaches to process
modeling, such as activ it y-based planning
(ABP), capture these metrics, and as such,
when combined with lean, they prov ide the
abi l it y to t ack le and improve each element
of  the triple constraint.

The merits of linking ABP with lean
thinking
ABP is  an evolved form of  act iv it y-based
costing (ABC). It  is  often termed the “pull”
methodolog y, as it  focuses more on under-
st anding the mechanics of  the business to
“pull” costs through an operational model.
As such, it  is  a  natural  complement to lean
methodolog ies. ABP was popular ized by
the research work of  the Consor t ium for
Adv a nce d  Ma n agement  Inter n at ion a l  i n
their publication entitled The Closed Loop.3

As ABP models  calculate operat ional  and
t hen f inancia l  f lows in  two separ ate  and
distinct passes, the approach is  considered
a loop in that  f inancial  cost  distribut ions
are ful ly driven by an operational  business
model  where res ource const r aints  play a
crit ical  role. ABP thereby enhances tradi-
t ional  lean implement at ions by prov iding
the abi l it y to incor porate resource capaci-
ties/utilizations and calculate the true costs
of  both current and future st ate processes
or value streams.

Exhibit 4 continues the high-level stor y-
line of  an illustrative regulator y compliance
business process. Now that the key activities
of  t he  va lue st rea m have b een ident if ied
and quant ified, demands can be added as
fo l l ow s  t o  re p re s e nt  t h e  o r g a n i z at i o n a l
outputs that drive up to these activ it ies. By
determining the average “activit y consump-
tion rate,” it  is  possible to establish a math-
emat ic a l  relat ionship that  est imates  how
much activ it y would be required for a given
volu m e  of  d e m a n d  i n  a ny  s p e c i f i c  t i m e
period.

The next step is  to determine which and
how many resources are required for the
e x e c u t i o n  o f  e a c h  a c t i v i t y  i n  t h e  v a l u e
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EXHIBIT 4 Regulatory Compliance ABP Model Example
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stream. The average “resource consumption
rate” defines this  and the labor resource is
equivalent to the PT est ablished in a lean
VSM. This expanded ABP model  now pro-
v ide s  t he  abi l it y  to  de ter m i ne  t he  l ab or
requirements  for  a l l  demand volumes by
c a l c u l a t i n g  t h e  e nt i re  o p e r a t i o n a l  f l ow
“bottom up.” These requirements can then
be compared to each labor role’s  capacit y
for the time period of the model to determine
uti lizations (i.e., how effectively that labor
resource is being consumed by the business
process). In addition to the labor resources
on which VSM tradit ional ly focuses, ABP
models can also include consumption rates
for non labor resources  (e.g. , equipment,
facilities) to help identify where bottlenecks
exist  in any business process. This  is  par-
ticularly important for asset-intensive orga-
nizat ions (e.g., manufacturing , food pro-
cessing , mining , health care) where labor
is only one potential limitation for increased
throughput.

Once  t he  op er at iona l  mo del  ha s  b e en
f u l ly  va l id ate d  aga i ns t  k now n  h i s tor ic a l
results, it  can be used to determine activ it y,
demand, or even customer costs by assigning
actual expenses against the resource structure,

both in terms of fixed and variable resources.
Resource costs can then be “pulled down”
and distributed across the model based on
the previously calculated operational flows.
This “top dow n” secondar y calculation is
how the loop is completed, providing accurate
and “fully loaded” cost information based
on the way work is  actually done. From a
planning perspective, if  demand volumes
or process efficiencies (i.e., consumption
rates) change, these variations can be readily
accommodated in the operational model,
and the resultant costs can be recalculated
(assuming there are no “broken constraints,”
which flag an over-capacit y situation with
any constrained resource). This makes the
ABP model an ideal tool for scenario-playing,
which includes “what-if ” analysis, operational
budget i ng , a nd forec ast i ng . A B P  mo dels
thereby prov ide valuable insights into both
an organization’s “cost to serve” and “capacity
to ser ve.”

To develop reliable ABP models, organi-
zations t y pically fol low a structured eight-
step implementation methodology, as shown
in Exhibit 5. Step one begins with an exam-
ination of  the business’s key priorit ies and
strategic direction to ensure the ABP mo-
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EXHIBIT 5 Eight-Step Methodology for Aligning ABP with Lean DMAIC
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deling effort will prov ide valuable informa-
tion to suppor t the organization’s v ision.
This is  where the demands (outputs) and
time period for the modeling effor t ahead
are also est ablished. Step two focuses on
developing an understanding of  the current
o p e r a t i o n a l  a n d  f i n a n c i a l  i n f o r m a t i o n
available to suppor t the ABP model. Once
the business process(es) to be modeled have
been identified, step three involves an activity
a na lysis  w here  t he  requi red  ac t iv it y  a nd
resources are identified, including the cau-
sal relationships between all modeling com-
ponents. If  lean VSM or other forms of  busi-
ness process maps exist, they can be valuable
inputs to this step.

Step four reinforces the underst anding
of  operational relationships between com-
ponents by creat ing a v isual  diagram that
documents these interdependencies. This
step is critical in building consensus across
the organization on how the business actually
works. It also ser ves as a template to identif y
t he  ex ac t  op er at iona l  a nd  f i na nc i a l  d at a
requirements that will be necessar y to build
a  f u n c t i o n a l  m o d e l . S t e p  f i ve  i nvo l ve s
col le c t i ng  t h i s  d at a  f rom  eit her  ex i s t i ng
systems (where available) or through inter-
v iews/discussions with people who work in
the process. Operational data include demand
volumes, activity and resource consumption
rates (i.e., PTs and efficienc y factors), and
re s ou rc e  c ap a c it i e s  ( i . e . , t he  nu mb er  of
resources available for the t ime period of
the model). Financial data are also collected
and assigned to either the fixed or variable
resources identified in step three.

Step six is perhaps the most impor tant
stage, where a fully operable model is con-
structed in a suitable ABP technolog y that
supports the two-pass, closed-loop calcu-
lations. ABP software differs from ABC or
other t y pes of  cost ing sof tware in that  it
allows users to fully visualize both operational
and financial  f lows. It  also prov ides con-
st r a i nt - b a s ed  mo del i ng , w here  f i na nc i a l
results can only be generated if  operational
capacities are not exceeded. This is a critical
A B P  b enef it  for  co s t  a n a lys i s  a nd , more
importantly, cost forecasting. This is because
it is essential to understand the full  cost of
the resource adjustments needed to overcome
a ny  op er at ion a l  “broken  con s t r a i nt s” i n
support of changing organizational demands.
Tr adit iona l  cost i ng , a nd  e ven  most  A B C

costing exercises, do not provide this degree
of  operational rigor. By using suitable ABP
software, users also can fully validate the
ABP model to ensure it  generates reliable
results that mirror a specific historical time
period, both in terms of  operational flows
( i . e. , dist r ibut ions  a nd ut i l iz at ions)  a nd
financial results (i.e., total and unit costs).
This validation step is essential for building
confidence that the ABP model accurately
describes the business.

Steps seven and eight prov ide valuable
fresh insights into how activ it y and overal l
business process costs are developed and
can then be managed/optimized, respectively.
Good costing is  essential ly a by product of
understanding operational resource require-
ments and hav ing a flexible planning model
to analyze and forecast the impact of business
process changes. ABP essent ial ly  enables
Gar tner’s v ision of  a “digital  tw in of  an or-
ganization (DTO),” which they define as a
“dynamic software model of any organization
that relies on operational and/or other data
to understand how an organization opera-
tionalizes its business model, connects with
its current state, responds to changes, deploys
resources, and delivers exceptional customer
value.”4 ABP is consistent with this definition
in that it  prov ides a v ir tual representation
of  the organizat ion that  is  both accurate
and comprehensive.

As also show n in Exhibit  5, this  eight-
step i mplement at ion met ho dolog y maps
well to Lean Six Sigma’s traditional DMAIC
approach. Many of  the DMAIC tools  and
other facilitation techniques beyond VSMs
— such as SIPOC (suppliers, inputs, process,
outputs, and customers), critical to qualit y,
cause and effect  diagrams, the “five whys,”
brainstorming affinit y diagrams, and PACE
(priorit y, act ion, consider, and eliminate)
matrices — al l  have a role to play in a  ful ly
unified lean-ABP modeling approach.

Integ rat ing these two wel l-est ablished
business improvement approaches generates
enhanced benefits that neither methodology
can deliver on their own. While lean provides
an excel lent means to ident if y and reduce
waste, improve customer value, and inst i l l
a  c u lt ure  of  cont i nuou s  i mprovement , it
t y pic a l ly  fa l ls  shor t  in its  abi l it y  to ade-
quately predict the true cost and profitability
impacts of  proposed process improvement
init iat ives. On the other hand, whi le ABP
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accurately determines resource requirements
and costs, it  lacks the abi l it y  to est imate
t he  i mp a c t  of  pro ce s s  i mprovement s  on
overall product/ser v ice deliver y lead times.
As  Ex hibit  6  shows , combi ni ng  le a n  a nd
ABP enhances resource planning, strength-
ens costing/budgeting est imates, and pro-
v ides an abilit y to properly manage overal l
organizat ional  capacit y.

Lean and ABP technology
There is  a my riad of  technologies avai lable
to help organizat ions implement various
lean business process improvement tech-
niques. Whi le  s ome — l ike  Creately  and
MoreSteam’s EngineRoom — offer a  w ide
variet y of  lean management tools, others
— like Smar tDraw, Visio, and Lucidchar t
— focus primarily on templates, including
VSMs. Many of  these technologies, however,
have limited amounts of  automation or cal-
culation algorithms built  into the standard
packages. Others — like iGrafx or iFakt —
include VSM but also offer a  host  of  spe-
cialized funct ionalit ies  for extending lean
think ing into simulat ions, business trans-

formation, and enterprise resource planning.
Few, however, have incor porated any con-
straint-based process flow costing into their
solut ions.

On the ABP side, there are many software
solutions available for conventional ABC.
However, not al l  of  these solutions have the
capabilit y to ful ly v isualize/analyze both
op er at iona l  a nd  f i na nc i a l  f lows . As  w it h
lean technolog y, few solutions can properly
model resource constraints and utilizations
and ensure they factor into any costing cal-
culations. Only a handful of  solutions, there-
fore, qualif y as what would be considered
true ABP solutions. Examples include Cost-
Perform, Decimal Suite, and QPR Software.

Where the sof tware field narrows con-
siderably is  w ith technolog y that  suppor ts
both the lean VSM and ABP concepts des-
cribed in Exhibits  3 and 4. One interest ing
solut ion, col laborat ive business planning
(CBP), offers  funct ionalit y in this  area by
integrating common data across both ABP
and VSM models. Exhibit  7 shows an ex-
ample of  a  VSM derived in CBP using the
regulator y compliance example described
earl ier. The variable ( V) sy mbol denotes
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EXHIBIT 6 The Power of Combining Lean with ABP
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operat ional  dat a that  is  shared by both the
VSM  a nd  A B P  mo del s . I n  VSM , p ercent
C&A dat a are used for the calculat ion of
the value-added rat io and rol l  throughput
y ield as  show n in Exhibit  7. This  dat a can
a l s o  b e  re p re s e nt e d  i n  t h e  d y n a m i c a l l y 
d i s pl aye d  t i mel i ne  a s s o c i ate d  w it h  VSM
diagrams.

This  same dat a can also be used in an
ABP model  (Exhibit  8) to calculate labor
resource requirements (e.g., consumpt ion
rates) and identif y the magnitude and cost
of  waste activities such as site revisits (high-
lighted by a dotted l ine). For example, an
80 p ercent  C & A  on  t he  i nit i a l  s ite  v isit s
means that  20 percent (20 v isits)  must be
redone, each of  which would require addi-
t iona l  lab or  ( f ield  te a m )  a nd equipment
resources. These would obviously be targets
for process improvement and have direct
implicat ions for the overal l  cost  and prof-
itabilit y of  ser vice deliver y and ser vice fees.

E s s e nt i a l l y, a s  bu s i n e s s  i mprove m e nt
strategies are developed v ia lean thinking,
they can be tested using lean-ABP solutions,
l i ke  C B P, for  t h e i r  i mp a c t s  on  re s o u rc e
capacit y, cost, and profitabilit y. They can

also help simulate the potential benefits of
reducing overall  product/ser v ice deliver y
lead time, thereby improv ing customer sat-
isfaction, which can have knock-on benefits
on demand volumes and overall profitability
as well.

Conclusion: Key benefits and
applications of lean ABP
In summary, lean ABP is an enhanced version
of  the typical lean approach, applying a con-
straint-based process flow costing that is
unparal leled w ith other approaches. The
coherency within the methodologies provides
a rigorous f ramework for dat a col lec t ion
and problem-solving with minimal additional
ef for t . Fu r t her more , t he  f i n a l  le a n - A B P
model provides insight into the process that
is typically unmatched from either approach
alone. The lean-ABP models and the under-
standing of  the value stream gained by devel-
oping these models enable organizations to
realize the benefits of  all three facets of  their
businesses, as shown in Exhibit 9.

From an operat ional  perspec t ive, lean
ABP provides a detailed analysis of  capacit y
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based on current or proposed resource allo-
cations and actual or planned demand vol-
u m e s  w it h i n  a  s t ate d  t i m e  p er i o d . Wit h
appropriate technolog y enabled, al l  levels
of  management can conduct “what-if ” sce-
nario test ing to underst and the impact of
efficiency improvement ideas and determine
the opt imal resource al locat ion to ensure
they are st affed appropriately.

Financially, lean ABP provides a rigorous
two-pass, closed-loop approach that  cal-
culates true costing and enables profitability
analysis  based on resource consumpt ion.
This level  of  analysis  al lows managers to
better understand their activ it y and custo-
mer costs  and to conduc t  their  planning
and budget ing requirements based on the
current or future demands. These are then
of ten used to understand what ser v ice fees
are required to be profitable or to substan-
t i ate  cost  recover y  st r ateg ies , as  is  of ten
seen in government.

Final ly, lean ABP al lows managers and
executives to explore their businesses strate-
gical ly. A wel l-developed lean-ABP model
prov ides the insights to examine and ratio-
nalize customer requirements. The actual
development of  the lean-ABP model  also
prov ides sof t  benefits  to the organizat ion.
As the project  team works w ith the f ront
line, a  culture of  cont inuous improvement
i s  i ns t i l le d  w here  t he  s t at u s  quo  i s  con -
t i nu a l ly  cha l lenged, a nd a l l  le vels  of  t he
business cont inuously seek out addit ional
optimization opportunities. Lean ABP also
enables the organizat ion to better under-

stand and determine costs for capital invest-
ments that  may be par t  of  larger business
process improvement init iat ives.

Lean is a proven methodology that count-
less organizations have successfully adapted
in their  pursuit  of  operat ional  excel lence.
It  helps prov ide insight into the complete
process f low and per formance as it  relates
to the “t ime to ser ve.” This approach can
be fur ther enhanced w ith ABP, a  two-pass
operational and financial process modeling
technique, that  prov ides insight into both
the “cost to serve” and the “capacity to serve.”
T he  me t ho dolog ie s  of  t he s e  appro a che s
follow a similar structure to measuring the
current state, analyzing the data to identif y
t h e  ro ot  c au s e s , a n d  de vel opi ng  “f ut u re
s t at e” p ro c e s s  i mp rove m e nt s . A l t h o u g h
there are few solut ions that  integrate lean
and ABP wel l, those that  do exist  prov ide
a represent at ive DTO, al low ing leadership
to conduct a what-if  analysis  and optimize
i mprove m e nt  e f for t s  f rom  a  c o s t , c ap a -
cit y, and t ime perspect ive.  n
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