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Information 
Technology Economics 



Learning	  Objec-ves	  

•  Iden%fy	  the	  major	  aspects	  of	  the	  economics	  of	  
informa%on	  technology.	  

•  Explain	  and	  evaluate	  the	  produc%vity	  paradox.	  	  	  
•  Describe	  approaches	  for	  evalua%ng	  IT	  investment	  

and	  explain	  why	  is	  it	  difficult	  to	  do	  it.	  

•  Explain	  the	  nature	  of	  intangible	  benefits	  and	  the	  
approaches	  to	  deal	  with	  it.	  

•  List	  and	  briefly	  describe	  the	  tradi%onal	  and	  modern	  
methods	  of	  jus%fying	  IT	  investment.	  

2 



	  Moore’s	  Law	  
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Uniprocessors:	  performance	  
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Power	  consump-on	  (W)	  
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Efficiency	  (power/performance)	  
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Access	  latency	  to	  DRAM	  
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• Access	  %me	  correlated	  
to	  the	  speed	  of	  light	  	  

• Memory	  technologies	  
are	  changing:	  
  SRAM	  not	  easily	  scalable	  
 DRAM	  does	  not	  have	  the	  

best	  cost/bit	  anymore	  

• Efficiency	  problem	  in	  
terms	  of	  power	  
consump%on	  



Decreasing	  returns	  on	  investment	  

•  	  ’80s:	  expansion	  of	  superscalar	  processors	  
–  Improvement	  of	  50%	  in	  performance	  
–  Transistors	  used	  to	  create	  implicit	  parallelism	  

•  Pipelined	  Processors	  (10	  CPI	  a	  1	  CPI)	  
•  ’90s:	  era	  of	  decreasing	  returns	  

–  Exploit	  at	  best	  the	  implicit	  parallelism	  
•  Issue	  from	  2	  to	  6	  ways,	  issue	  out-‐of-‐order,	  branch	  
predic%on	  (from	  1	  CPI	  to	  0.5	  CPI)	  

•  Performance	  below	  expecta%ons	  
•  Delayed	  and	  cancelled	  projects	  

•  2000:	  beginning	  of	  the	  mul%core	  era	  
–  Explicit	  Parallelism	  
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Produc-vity	  paradox	  

•  Very	  hard	  to	  demonstrate	  at	  the	  level	  of	  
na%onal	  economy,	  that	  IT	  investments	  really	  
increased	  produc%vity.	  
– Data	  and	  analysis	  problems	  hide	  produc%vity	  gains	  

–  IT	  produc%vity	  gains	  are	  offset	  by	  losses	  in	  other	  
areas	  or	  by	  IT	  costs	  or	  losses	  

•  Factors	  that	  could	  reduce	  IT	  produc%vity	  
– Support	  costs	  
– Wasted	  %me	  
– So\ware	  problems	  
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	  Value	  of	  Informa-on	  -‐	  Evalua-ng	  
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One measurement of the benefit of an investment is 
the value of the information provided. The value of 
information is the difference between the net benefits 
(benefits adjusted for costs) of decisions made using 
information and the net benefits of decisions made 
without information.  



Investment	  types	  

•  Transforma%on:	  core	  infrastructure	  
•  Renewal:	  opportunity	  to	  reduce	  cost	  or	  raise	  
quality	  

•  Process	  improvement:	  opportunity	  to	  improve	  
opera%onal	  performance	  

•  Experiments:	  new	  technologies	  
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Tradi-onal	  evalua-on	  of	  IT	  
investment	  

 Return	  on	  Investment	  
 Measures	  the	  effec%veness	  of	  management	  in	  genera%ng	  profits	  with	  

the	  available	  assets	  

 NPV	  
  Compares	  the	  total	  value	  of	  the	  benefits	  with	  the	  associated	  costs	  

 Works	  well	  in	  situa%ons	  where	  the	  costs	  and	  benefits	  are	  well	  defined	  
(tangible)	  so	  that	  they	  can	  be	  converted	  into	  monetary	  value	  

 IRR	  
 Payback	  period	  
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Cost-‐Benefits	  Analyses	  -‐	  Evalua-ng	  
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“Cos-ng”	  IT	  Investments	  -‐	  Evalua-ng	  
•  Placing	  a	  dollar	  value	  on	  the	  cost	  of	  IT	  investments	  is	  not	  a	  simple	  task.	  

One	  of	  the	  major	  issues	  is	  to	  allocate	  fixed	  costs	  among	  different	  IT	  
projects.	  Fixed	  costs	  are	  those	  costs	  that	  remain	  the	  same	  in	  total	  
regardless	  of	  change	  in	  the	  ac%vity	  level.	  	  

•  Another	  area	  of	  concern	  is	  the	  Life	  Cycle	  Cost;	  costs	  for	  keeping	  it	  running,	  
dealing	  with	  bugs,	  and	  for	  improving	  and	  changing	  the	  system.	  	  Such	  costs	  
can	  accumulate	  over	  many	  years,	  and	  some%mes	  they	  are	  not	  even	  
an%cipated	  when	  the	  investment	  is	  made.	  

•  There	  are	  mul%ple	  kinds	  of	  values	  (tangible	  and	  intangible)	  
–  improved	  efficiency	  
–  improved	  customer	  rela%ons	  
–  the	  return	  of	  a	  capital	  investment	  measured	  in	  dollars	  or	  percentage	  
–  many	  more	  …	  	  

•  Probability	  of	  obtaining	  a	  return	  depends	  on	  probability	  of	  
implementa%on	  success	  
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Intangible	  Benefits	  	  
Sawhney’s	  Method	  of	  Handling	  

•  Think	  broadly	  and	  soVly.	  
– Supplement	  hard	  financial	  metrics	  with	  so\	  ones	  

•  Pay	  your	  freight	  first.	  	  
– Think	  carefully	  about	  short-‐term	  benefits	  that	  can	  
“pay	  the	  freight”	  for	  the	  ini%al	  investment	  in	  the	  
project.	  

•  Follow	  the	  unan-cipated.	  
– Keep	  an	  open	  mind	  about	  where	  the	  payoff	  from	  
IT	  and	  e-‐business	  projects	  may	  come	  from	  
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Specific	  Evalua-on	  Methods	  
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Specific	  Evalua-on	  Methods	  (Con-nued)	  
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“Cos-ng”	  IT	  –	  Economic	  Strategies	  
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Economic	  Poten-al	  of	  IT	  
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Web-‐based	  Systems	  –	  Economic	  Strategies	  
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Web-based systems can considerably increase productivity and 
profitability. However, the justification of EC applications can be difficult. 
Usually one needs to prepare a business case that develops the baseline 
of desired results, against which actual performance can and should be 
measured. The business case should also cover both the financial and 
non-financial performance metrics against which to measure the e-
business implementation and success. 



Failures	  
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Information technology is difficult to manage and can be costly 
when things do not go as planned. A high proportion of IS 
development projects either fail completely or fail to meet some of 
the original targets for features, development time, or cost. Many 
of these are related to economic issues, such as an incorrect cost-
benefit analysis.  



Managerial	  Issues	  
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 Constant growth and change.  
 Shift from tangible to intangible benefits.  
 Not a sure thing. 
 Chargeback.  
 Risk.  
 Outsourcing.  
  Increasing returns.  


