
P er formance measurement
al lows an organizat ion to
align human behavior and
assess the effect iveness of
any act ions taken towards

achieving its mission and goals through
the strategy it selects. Metrics allow orga-
nizations to measure performance quan-
titatively and are used widely as the basic
building blocks for all performance man-
agement frameworks.
Until business intel l igence (BI) tech-

niques became mainstream, organiza-
tions measured performance in relatively
pr imit ive ways (e.g. , spreadsheet data
entry, data cal ls) that were labor inten-
sive, were often untimely, and frequently
did not present the right information to
the right people. BI provided best-prac-
tice-based approaches and technologies
to collect, report, and analyze metrics in
an automated manner to al l levels of an
organizat ion.
Over the past decade, most organi-

zations have started using holistic frame-

works (e.g. , Balanced Scorecards) that
al low them to measure and examine al l
aspects of their business , rather than
focusing on a l imited set of business
act iv it ies. Such frameworks require an
organization to first determine what the
“r ight” set of metr ics is to measure a
business outcome effect ively, and then
to understand how these metr ics relate
to each other. Otherwise, act ions taken
to improve metrics in certain areas could
have unanticipated or overlooked effects
on other metr ics.
CAM-I is a consor t ium of manufac-

tu r ing and se r v i ce compan ie s , gov -
ernment organizat ions, consultancies ,
and academic and profess ional bodies
that have elected to work cooperat ively
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The Metr ics Reference Model gives organizations a 

valuable tool for bui lding a hol ist ic f ramework.



to  s o lve  management  prob l ems  and
cr it ica l  bus iness  issues  that  are  com-
mon  to  t h e  g roup. The  B I  Work ing
Group of  CAM-I was formed to explore
the relat ionships between cost, process,
and per formance  management , which
are considered by CAM-I to be the three

pi l lars  of  management  disc ipl ines
for organizat ions. As a result, the BI
Work ing  Group  created  the  Met-
r i c s  Re fe rence  Mode l  (MRM)  to
a l low  organizat ions  to  jumpstar t
the  bui lding  of  these  f rameworks.
The MRM does  this  by  prov iding a
l is t ing  of  metr ics  common across
most  industr ies  and categor ized by
business areas typical for most orga-

nizat ions. The MRM defines  each met-
r ic ;  descr ibes  i t s  inherent  s t reng ths ,
weaknes se s , and  oppor tun i t i e s ;  and
prov ides  target-set t ing  guidance. For
each metr ic , the  MRM also  ident i f ies
the nature (i .e. , posit ively or negat ively
correlated)  and relat ive  s t reng th  ( i .e . ,
weak, moderate , or  s t rong impact)  of
its  relat ionship to other  metr ics . Thus,
the  MRM prov ides  organizat ions  w ith
a  va luable  tool  for  bui lding a  hol is t ic
framework because it  helps them deter-
mine  the  “r ight” set  of  metr ics  to  mea-
sure a business outcome effect ively and
to understand how those metr ics  relate
to  each other.
To best understand the usefulness of

the MRM, it  is  important first  to under-
stand the role of  BI in effect ive perfor-
mance management.

BI defined
Electronic  data  have prol iferated s ince
the  s tar t  of  the  Computer  Age. Over
the  years , organizat ions  have  used  an
increas ing  number  of  systems to  auto-
mate their business processes. These sys-
t ems  h ave  b e en  s u c c e s s f u l  i n  t h e i r
pr imar y  m i s s ion , bu t  t he y  a re  ve r y
of ten  s tove -p iped , m in ima l ly  inte r -
connec ted, and conta in  data  of  ques-
t i on ab l e  qu a l i t y.  I t  i s  t r u e  t h a t
organizat ions  have  come to  rea l ize  the
dat a  c an  b e  l e ve r aged  for  inc rea sed
revenues , process  e f f ic iency, per for-
mance improvement, cost management,
and  improved  cus tomer  interac t ion .

However, turning these data into timely,
a c cu r a t e ,  a nd  r e l e v ant  i n fo rmat ion
(e .g . , met r ics)  for  bus iness  manage-
ment  has  been  cha l leng ing .
Many companies  and governments

have turned to BI to leverage the value
of  data and to stay ahead of  the curve.
Information for trend analysis is  a par-
t icularly  valued output of  BI  applica-
t ions. For example, organizat ions want
this information in order to react early
when a  l ine  of  bus iness  i s  underper-
forming . BI-der ived  knowledge  then
helps executives understand the reasons
for that performance and how it  may be
improved. Some organizat ions apply BI
to enhance customer loyalty, while oth-
ers use it  for r isk management.
BI  has  many def init ions  throughout

indust r y—CAM-I’s  def init ion  of  BI  i s
a set  of  s t rateg ies , processes , technolo-
g ies , and  tool s  that  integ rate  data  and
t ran s form  i t  into  u s e f u l  in format ion
that  helps  the  organizat ion  understand
i t s  pa s t  and  shape  i t s  f u ture  p e r fo r -
mance. This  knowledge  can  be  used  at
a l l  levels  of  the  organizat ion  to  make
informed decis ions  to  achieve  organi-
zat iona l  objec t ives  and  inf luence  i t s
future. Some common uses of  BI include
f r aud  d e t e c t i on ,  r i s k  management ,
insurance  c la im ana lys is , d irec t  mar-
ket ing , market  basket  ana lys is , inven-
tor y  log i s t ic s , prof i l ing , monitor ing
per formance , pred ic t ing  oppor tuni -
t i e s , updat ing  bus ines s  mode l s , and
execut ing  new bus iness  processes .
BI is not simply a technology, tool, or

methodology used to perform queries
and reports and implemented in isolation
by the information technology support
team. Rather, a mature BI environment
w i l l  have  mult ip le  e lements  work ing
together :
• It  w il l  have a business culture that
supports transparency, openness,
and a wil l ingness to share data.
Information is treated as a corpo-
rate asset and a wil l ingness to treat
it  as such stretches to al l  levels of
the organizat ion.

• It  w i l l  have  technolog y  and  inf ra-
st ruc ture to  integrate  data  across
the  enterpr ise  and dis t r ibute  i t  to
i t s  users . At  the  core  i s  an  enter-
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THE MRM DEFINES
EACH METRIC;
DESCRIBES ITS

INHERENT STRENGTHS,
WEAKNESSES, AND

OPPORTUNITIES; AND
PROVIDES TARGET-

SETTING GUIDANCE.
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pr ise  data  warehouse  and/or
depar tmenta l  data  mar ts  that
s tandardize , c leanse , and cent ra l -
ize  corporate  data . Data  are  d is-
t r ibuted  f rom the  warehouse  and
mar ts  through feature-r ich  ana ly t-
ica l  repor t ing  tools  to  users  at  a l l
levels  that  fac i l i t ate  the  explo-
rat ion  of  that  data . A  robust  meta-
data  capabi l i t y  ex is t s  to  descr ibe
the  data  in  these  data  s tores , and a
governance  model  ex is t s  to  man-
age  that  data .

• It  w i l l  have  human capital compo-
nents  that  can  bes t  use  the  prod-
uc ts  of  a  BI  env ironment .
Informat ion  users  are  sk i l led  in
us ing  not  on ly  the  suppor t ing
tools , but  a lso  know how to  use
data  to  dr ive  dec is ion-making .
These  pos it ions  are  recognized  by
the  organizat ion  as  va luable , w ith
suppor ted  career  paths  and work-
force  s t rateg ies  (e .g . , recruitment ,
re tent ion) .

• Lastly, it  w il l  have support ing inter-
nal business processes . Policies, pro-
cedures, and guidelines for the
sharing and use of  data across com-

ponents of  the organizat ion exist. A
data management strategy describes
how each component wil l  support
acceptable uses of  data and infor-
mation.
Thus, one can see how BI aids the devel-

opment, operation, and sustainment of
an effect ive performance management
process by converting the right data into
the r ight information, delivered at the
right time. Although a BI environment can
be developed for performance manage-
ment without the MRM, the MRM facil-
itates the development of  a new BI pro-
gram and the continuous improvement
of  an exist ing BI program. In addit ion,
it provides focus on the information that
is crit ical for understanding an organi-
zation’s performance.

The MRM
Reference models  prov ide an abstract
v iew of  an environment (e.g., business
process, technology, data) by providing
an inventory of  the environment’s com-
ponents, funct ions, and relat ionships.
Thus, reference models provide a foun-
dation upon which solut ions to a prob-
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Exhibit 1 CAM-I’s Organizational Structure Taxonomy.
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lem found within that environment can
be architected.
For example, a  technology reference

model might l ist  al l  the computer hard-
ware  and  sof tware  that  i s  needed  by
any  t y pica l  organizat ion  to  operate ,
including components such as account-
ing  sys tems , e -mai l  sys tems , pay rol l
systems, and personal  computers. Each
component  i s  de sc r ibed  in  te rms  of
i t s  capabi l i t ie s , and  any  re lat ionships
between them are documented. As such,
re ference  models  can  be  use fu l  tools
for  educat ion , communic at ion , and
standardizat ion . For  example , the  US
government’s  Federal  Enterpr ise  Archi-
tecture consists  of  f ive interrelated ref-

erence  models  des igned  to  fac i l i t ate
cross-agency  ana lys i s  and  to  ident i f y
dup l i c a t i v e  i nve s tment s ,  g ap s ,  a nd
oppor tunit ies  for  col laborat ion w ithin
and  across  agenc ies .
The  MRM 1 i s  a  re ference  model  that

inventor ies  per formance  met r ics  and
their  re lat ionships  to  each  other. The
MRM prov ides  a  common st ruc ture  of
per formance, process , and cost  mea-
sures  and met r ics  (as  of  th is  publ ica-
t ion, near ly  150  have  been  ident i f ied)
def ined  gener ica l ly  such  that  they  can
be used by most  organizat ions, be  they
public, pr ivate, or nonprofit . The MRM
defines  each metr ic , discusses  its  indi-
v idua l  s t reng ths  and  weakne s s e s  i n
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Exhibit 2 A Performance, Cost, and Process Metric from the Customer Component of the
MRM.

Exhibit 3  A Performance, Cost, and Process Metric from the Employee Component of the
MRM.



ever yday  use , of fers  guidance  on  tar-
get  se t t ing , and—most  impor tant ly—
ident i f i e s  the  s t reng th  ( i . e . , s t rong ,
moderate, or weak) and nature (i.e., pos-
it ively or negat ively correlated) of  rela-
t ionships  be tween  the  measures  and
metr ics .
There  are  many taxonomies  of  orga-

nizational structure. Furthermore, each
organizat ion l ikely  w i l l  exhibit  unique
v a r i a n c e s  t h a t  cou ld  f r u s t r a t e  a ny
at tempt  to  categor ize  i t  w ith  others .
To avoid  these  i s sues  and to  prov ide  a
generic, easy-to-apply foundation from
which to  bui ld  the  MRM, the  BI  Work-
ing  Group elec ted  to  use  CAM-I’s  def-
init ion of  the  bas ic  components  of  any
organizat ion. As  depic ted  in  Exhibi t
1 , the  bas ic  components  needed for  an
organ i z at ion  to  a ch i e ve  i t s  m i s s ion
include  a  customer, a  product  and/or
ser v ice, an employee, operat ions  (e.g . ,
processes, act iv it ies), f inance, research
and development, a supplier, and infra-
s t ruc ture . Although a lternat ive  cate-
gor izat ion strateg ies  may exist  that  are
cons idered  more  comprehens ive , the
use  of  components  in  the  MRM is  jus t
a  means  to  organize  met r ics  into  log-
ical  groupings, and any addit ional  res-
o lu t i on  wou ld  no t  a f f e c t  t h e  f i n a l
product .
For  each  component , the  BI  Work-

ing  Group developed a  l i s t  of  met r ics
that  could be  used to  descr ibe  the  per-
formance of  that component. An excep-
t ion is  the  Operat ions  component ; the
group determined that  met r ics  in  th is
component  a re  s o  d ive r s e  t hat  on ly
ver y  gener ic  met r ics  ( i . e . , e f f ic iency,
ef fec t iveness , and cost)  are  universa l
in  nature . Thus , MRM users  w i l l  need
to  cus tomize  Operat ions  me t r i c s  to
their  own organizat ion. For  the  other
components , met r ics  were  ident i f ied,
qualified, and described based on expe-
r iences of  the BI  Working Group mem-
b e r s  t h a t  r ep re s ent  a  v a r i e t y  o f
organizat ion  t ypes , research , and  an
academic rev iew. Each metr ic  was doc-
umented w ith the fol low ing att r ibutes:
• Cost, Per formance, or Process. CAM-
I believes that cost, process, and
performance management disci-
plines are l inked inexorably and

that al l  three need to be managed in
an integrated manner to achieve
optimal operat ional maturity. To
facilitate the MRM’s use within
CAM-I, this attr ibute al lows the
classificat ion of  a metric by the dis-
cipline it  best supports.

• Type. Natural, logical  groupings of
metrics within a component that
tend to have the closest relat ion-
ships with each other. For example,
the Customer component has cus-
tomer sat isfact ion (e.g., how do
customers feel  about our organiza-
t ion?) and financial  (e.g., how much
money do our customer make us?)
types of  metrics.

• Metr i c . This  i s  the  name  of  the
met r ic . The  BI  Work ing  Group
def ines  a  measure  a s  a  s ing le  dat a
point , such  as  a  temperature  read-
ing . A  met r ic  i s  the  ca lcu lat ion  or
compar i son  of  two  or  more  mea-
sures . For  example , four  tem-
perature  read ings  t aken  over
t ime  would  be  a  met r ic  that
descr ibed  fa l l ing  or  r i s ing
temperature . Addi t iona l ly,
one  temperature  read ing
cou ld  be  combined  w i th  w ind
speed  to  de termine  the  w ind
chi l l  index  met r ic  or  com-
bined  w i th  humidi t y  to  de termine
the  heat  index  met r ic . A l though
there  can  be  many  names  for  the
met r ics  l i s ted , the  BI  Work ing
Group  s t r ived  to  se lec t  the  name
most  commonly  used  in  indus t r y.

• Definition/Calculation. If  a metric is
calculated or derived using a for-
mula or from a part icular approach,
that formula or approach is
described.

• Strengths/Opportunities. Where a
metric is  recognized as having a
part icular strength or opportunity
in its  applicat ion, use, or interpreta-
t ion, it  is  recorded here.

• Weaknesses/Problems/Risks. Where a
metric is  recognized as having a
part icular weakness, problem, or
risk in its  applicat ion, use, or inter-
pretat ion, it  is  recorded here.

• Target Setting. Provides guidance on
how targets can be set or the desired
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MRM USERS WILL
NEED TO
CUSTOMIZE
OPERATIONS
METRICS TO THEIR
OWN
ORGANIZATION.
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direct ion of  movement—if  such
guidance is  considered universal
across most types of  organizat ions
under typical business condit ions.
As an example, Exhibit 2 is an excerpt

of  a performance, cost, and process met-
ric from the Customer component of  the
MRM.
As another example, Exhibit  3 is  an

excerpt  of  a  per formance , cos t , and
process metric from the Employee com-
ponent of  the MRM.
The  proces s  by  which  each  of  the

me t r i c s ’  a t t r i bu t e s  w a s  d e ve l op ed
involved  a  s igni f icant  level  of  d iscus-
s i on  among  t h e  B I  Work i ng  Group
members  that  i s  beyond the  scope  of
th i s  a r t ic le . Rather, the  intent ion  of
the  BI  Working Group is  that  members
of  any organization that wishes to adopt
or  use  the  MRM w i l l  use  the  informa-
t ion  in  these  t ables  to  guide  their  own
d i s cu s s ions  t hat  a re  re l e vant  to  t he
unique  context  of  the ir  organizat ion.
The Relat ionship Matr ix component

of  the  MRM is  a  t able  w ith  a l l  of  the
metr ics l isted as row and column head-
ers . The  intersec t ing  ce l l  of  any  two
met r i c s  cont a ins  nomenc latu re  t hat
ident i f ies  the  nature  ( i . e . , pos i t ive ly
o r  n e g a t i v e l y  co r r e l a t e d )  a nd  t h e
s t reng th  ( i . e . ,  s t rong , moder ate , o r
weak) of  the relationship between those
two met r ics . The  Relat ionship  Matr ix

thus  a l lows  fu l ly- informed ac t ions  to
be  taken  by  MRM users  on  dec is ions
regarding  the  mix  of  met r ics  se lec ted
for any per formance measurement ini-
t iat ive (i .e. , what the “r ight” set  of  met-
r ics  i s  to  measure  a  bus iness  outcome
ef fec t ively) . The  Relat ionship  Matr ix
a l so  a l lows  the  MRM user  to  t ake  a
broader  v iew of  any  ac t ions  taken  to
ef fec t  a  change  in  one  metr ic  by  show-
ing which metrics may also be impacted
by  the  change  ( i . e . , unders t and  how
the  met r ics  re late  to  each  other) .
Using the  same metr ics  in  Exhibits

2  and 3 , an  excerpt  of  the  Relat ionship
Mat r i x  i s  prov ided  (Exh ib i t  4 ) . For
example , an  MRM user  per forming an
ana ly s i s  o f  cu s tomer  s a t i s f a c t ion  i s
using only the Average Customer Review
metr ic . A  rev iew of  the  Relat ionship
Matr ix reveals  that  the Resolut ion Rate
metr ic  has  an  M+ relat ionship  to  the
Average Customer Review metric, mean-
ing  that  there  is  a  moderate  relat ion-
sh ip  b e twe en  t h e  two  and  t h a t  a n
increase  in  one  met r ic’s  va lue  l ike ly
would see  a  cor responding increase  in
the  other  metr ic’s  va lue. This  knowl-
edge  may inf luence  the  user  to  incor-
porate  the  Resolut ion Rate  metr ic  into
the analys is . Conversely, had the  Aver-
age Ful ly  Burdened Cost  Per  Hire  met-
r ic  been  cons idered  for  inc lus ion  in
the  same s tudy, the  MRM user, a f ter
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Exhibit 4 Relationship Matrix.



consu l t ing  the  Re lat ionsh ip  Mat r ix ,
would see  that  the  Average  Ful ly  Bur-
dened Cost Per Hire metric has only weak
relat ionships  w ith  the  Customer  met-
r ics  ( i .e . , sees  a  W in  a l l  of  the  inter-
sec t ing  cel ls  of  the  matr ix) , and thus
is  of  l i t t le  re levance  to  the  ana lys i s .
The user  may be  inf luenced to  remove
the Average Fully Burdened Cost Per Hire
metr ic  f rom the  ana lys is  as  a  result .

Suggested use of the MRM
The MRM is  not  a  replacement for  per-
formance  management  f r ameworks .
Rather, i t  i s  a  complementar y  tool  for
developing  them by  t rans lat ing  man-
agement  v is ion into an appropr iate  set
of  metr ics. For example, the near ubiq-
u i tous  Ba lanced  Scorecard  i s  a  per -
formance measurement framework that
evolved  f rom nar rowly  focused  f inan-
cia l  metr ics  by  adding addit ional  met-
r i c s  t o  e v a lu a t e  c u s tome r,  i n t e r n a l
process, and learning processes  to g ive
managers a more balanced view of  orga-
nizational performance. Thus, as a tool,
even  an  organizat ion  w ith  an  ex is t ing
Balanced Scorecard could benefit  f rom
using the MRM. The organization could
cross-reference  i t s  ex is t ing  met r ics  to
the  MRM to  determine  whether  addi-
t iona l  met r ics  should  be  added to  the
Balanced Scorecard to improve its  abil-
i t y  to  assess  overa l l  per formance.
For  organ izat ions  ju s t  s t a r t ing  to

develop a  Ba lanced Scorecard f rom a
st rategy  map, the  organizat ion could
benefit  by using the MRM to determine
which metrics to use and validate their
selection using the Relationship Matrix.
In this part icular scenario, a standard-
use case would include these steps:
1. Develop the v ision, object ives, and
strategy for the organizat ion

2. Determine what act ions are to be
taken to achieve strategic goals

3. Define metrics to define progress
towards those object ives using the
MRM as a reference

4. Review the characterist ics of  the
metrics in the MRM (e.g., strengths,
weaknesses)

5. Choose appropriate metrics based
on strategy and organizat ional pri-
ority

6. Use the Relat ionship Matrix to vali-
date the selected metrics, adding or
removing metrics as appropriate
For example, if  an organizat ion was

responding to a business chal lenge to
increase subscriptions to a printed jour-
nal  by 10 percent, it  might rev iew the
metrics contained in the Customer, Prod-
uct and Service, Finance, and Supplier
components of  the MRM. From there, it
might choose this portfolio of metrics from
the MRM and confirm them using the Rela-
t ionship Matrix:
• Customer : Average customer review,
customer retention rate, order fre-
quency, average customer lifet ime
value, cost of  customer acquisit ion,
response t ime

• Product and Service: Market share,
sales rank, acquisit ion costs, total
sales, sales growth versus market
growth

• Operat ions: Print quality, cost
per copy, content manage-
ment, defect rate

• Finance: Total  operat ing
expenses, profit  margin,
return on assets, f ixed asset
turnover

• Supplier : Average inventory,
surge capacity, order fi l l  rate, defect
rate, cycle t ime, purchase delivery

Conclusion
Organizat ions  today should be able  to
answer basic questions about their cost,
processes , and per formance. The  use  
of  BI provides automated, reliable means
of  answer ing  these  ques t ions . Yet  BI  
systems need to be architected to accom-
modate  the  unique facets  of  an orga-
nizat ion. Rather  than reinvent ing the
“metr ics  wheel” each t ime, the  MRM
can be used as  a  tool  to  accelerate  the
process  by which metr ics  are  selec ted
and va l idated as  oppor tunit ies  ar ise ,
goals  change, or  s t rateg ies  evolve. For
organizat ions  w ith mature  BI  systems,
the MRM can be used to  va l idate  and
optimize their existing selection of  met-
r ics . In  addit ion, i t  a l lows  organiza-
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ORGANIZATIONS
TODAY SHOULD BE
ABLE TO ANSWER
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t ions  to  evaluate  ful ly  how the impact
of  ac t ions  taken to  inf luence the  per-
formance  of  a  par t icular  met r ic  may
affect  other  metr ics .
The BI Working Group expects to com-

plete the MRM in the fourth quarter of
2010. Under development now is the Rela-
t ionship Matr ix, which, at  the t ime of
printing this article, is approximately 70
percent complete. Following its comple-
tion will be a review by recognized aca-
demics in the BI industry and performance

management experts, subsequent inte-
gration of  comments, and a search for a
candidate on which to apply the MRM as
a prototype. Upon completion, access to
the MRM and its materials will be avail-
able through CAM-I.2 �

NOTES
1 http://en.wikipedia.org/wiki/Metrics_Reference_Model
(accessed )

2 Interested readers should contact Ashok Vadgama
at ashok@cam-i.org
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