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A  Message  from  Ericsson  
  
  

If  you  are  reading  this  in  your  office,  take  a  look  around.  It’s  a  safe  bet  that  your  colleagues,  cus-­‐‑
tomers  and  working  tools  have  all  changed  dramatically  in  recent  years  –  and  in  one  way  or  an-­‐‑
other,  information  and  communications  technology  (ICT)  is  probably  responsible.  
    
More  broadly,  during  the  past  couple  of  decades,  ICT  has  become  more  evident  in  everyday  life  
and  in  citizens’  actions  and  behavior.  ICT  spurs  economic  development;  it  is  positively  correlated  
with  GDP  and  growth,  and  therefore  affects  quality  of  life.  When  technology,  as  often  is  the  case  
with   ICT,   is   introduced  at   an   individual   level,   it   is  primarily   the   social  dimension   that   justifies  
individual  efforts  and  willingness  to  adopt  services  more  widely.  The  development  of  new  skills  
and  habits  that  follows  greater  use  of  technology  will  gradually  be  turned  into  more  effective  and  
productive  practices  across  business  and  society.  
    
Continued  rapid  technological  development,  driven  by  cloud-­‐‑based  services  and  more  powerful  
mobile  devices,  sensors,  big  data  and  analytics  is  set  to  accelerate  the  development  ahead.  In  this  
emerging  Networked   Society  we   are   set   to  witness   transformative   change   across   all   sectors   of  
society.  Change   that  will  affect   the  way  we   live  our  daily   lives,  change   that  will  affect   the  way  
business  is  conducted,  and  ultimately  change  to  the  cultural  framework  on  which  society  is  built.  
    
Nations,  economies,  and  societies  that  can  realize  the  immense  opportunities  associated  with  ICT  
enabled  change,  and  as  well  minimize  associated  risks,  will  not  only  enhance  national  competi-­‐‑
tiveness  and  economic  well  being  of  citizens  but  also  make  way  for  a  sustainable  change.  
    
The   societal   capacity   to  manage   such   transformation   in   the  most   advantageous   direction   is   of  
strategic   significance   and   not   without   conflicting   interests.   Ultimately   this   capacity   drives   the  
long-­‐‑term  well  being  of  citizens  by  shaping  the  satisfaction  of  needs,  the  pace  of  social  progress,  
and  improvement  in  standard  of  living.  Benefiting  from  transformational  change  requires  sound  
and   proactive   public   policy   making   that   shapes   and   determines   the   duration,   cumulative  
strength  and  sustainability  of  triple  bottom-­‐‑line  benefits   that  can  be  achieved  in  the  Networked  
Society.  
    
Ericsson   hopes   that   Nagy   Hanna’s   writing   will   make   a   positive   contribution   and   help   policy  
makers  around  the  world  to  guide  them  while  making   important  public  policy  choices  and  de-­‐‑
signing   appropriate   policies,   with   the   aim   to  maximize   the   socio-­‐‑economic   benefits   associated  
with  the  ongoing  ICT-­‐‑enabled  transformation  of  countries  at  any  level  of  development.  
    
  
Patrik  Regårdh  

Head  of  Strategic  Marketing,  Ericsson  
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Foreword  
  
  
This  guide  for  policy  makers  and  other  stakeholders  of  e-­‐‑transformation  is  a  timely  initiative,  as  
countries  at  all  levels  of  development  are  increasingly  aspiring  to  use  ICT  for  transformative  and  
sustainable   development.   New   waves   of   information   and   communications   technologies   and  
practices  such  as  the  mobile  internet,  automated  knowledge  systems,  cloud  computing,  big  data,  
open   data,   analytics,   and   Internet   of   Things   promise   a   further   expanded   toolkit   for   disruptive  
innovation  and  accelerated  transformation.    
  
The  guide  fills  a  key  need:  to  provide  a  comprehensive  and  practical  guide  and  sourcebook  that  
speaks  the  language  of  development  and  addresses  the  needs  of  policy  makers  and  strategists.  It  
does   a   good   job   in   bridging   the   gap   between   various   ICT   policy   makers/specialists   and   their  
counterparts  in  various  development  sectors  where  ICT  can  play  a  transformative  role.  It  should  
serve  well  the  ICT  for  development  community,  development  practitioners  interested  in  leverag-­‐‑
ing  ICT  tools,  and  first  and  foremost,  policy  makers  in  developing  countries  and  emerging  mar-­‐‑
kets.   It   provides   tools,   frameworks,   and   roadmaps   for   policy   makers,   their   advisors,   and  
development   specialists   to  pursue   their   country’s   e-­‐‑transformation   journey.      It   helps   the   stake-­‐‑
holders   of   ICT-­‐‑enabled   transformation   and   country   development   strategists   to   collaborate   and  
interact  in  ways  that  can  creatively  develop  and  implement  national  e-­‐‑transformation  strategies.  
  
As  a  knowledge  bank,  the  World  Bank  welcomes  sharing  knowledge  in  this  nascent  but  critical  
area  of  development.  The  Guide  points  to  and  draws  on  the  Bank’s  literature  and  involvement  in  
the  ICT  field.    
  
I  personally  also  wish  to  acknowledge  the  pioneering  work  of  Nagy  Hanna,  who  is  both  a  lead-­‐‑
ing  thinker  and  practitioner  of  the  ICT  for  development  field,   in  the  context  of  economic  devel-­‐‑
opment.   The   guide   draws   on   his   long   and   extensive   experience   in   this   field,   as   well   as   his  
contributions  to  the  literature  and  best  practice.      
  
The   World   Bank   stands   to   help   client   countries   at   all   levels   of   development   in   their   e-­‐‑
transformation   journey,  through  its  financing,  advice,  knowledge  sharing,  mutual   learning,  and  
global  networks  and  partnerships.  
  
  
Randeep  Sudan  

Practice  Manager,  Global  ICT  Group,    
The  World  Bank  
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Objectives  and  Uses  of  the  Guide    
  
  
This  is  a  practical,  action-­‐‑oriented  policy  guide  targeted  at  high-­‐‑level  decision  makers.  Our  aim  is  
to  make  this  guide  available  to  local  stakeholders  and  policy  makers  to  facilitate  their  pursuit  of  
transforming  their  economies  and  societies  with  the  power  of  Information  and  Communications  
Technology  (ICT).      
  
While   developed   economies   have   made   huge   ICT   advances,   the   ICT   revolution   continues   to  
sweep   the  world  economy,  and  many   ICT  advances  and  disruptions   such  as   cloud  computing,  
big  data/analytics,  and  the  Internet-­‐‑of-­‐‑Things  have  yet   to  begin   their  most  dramatic   impacts.   In  
fact   all   economies   and   societies   face   expanding   opportunities   from   ICT-­‐‑driven   innovation   and  
transformation,  and  are  under  stress  from  the  dramatic  pace  of  change  and  threats  of  this  techno-­‐‑
logical  revolution.    
  
The  Guide  addresses  diverse  country  audiences,  reflecting  the  variety  of  country  experiences  at  
different  levels  of  incomes  and  developmental  learning.  There  is  much  to  be  shared  between  de-­‐‑
veloped   countries,   emerging  markets,   and   even   the   least   developed   countries.   Countries   at   all  
levels  of  development  are   learning   to  master   ICT-­‐‑enabled   transformation.  Lessons   to  be  shared  
cover  both  the  fundamentals  as  well  as  new  technologies  where  countries  must  be  on  a  fast  learn-­‐‑
ing  curve.  Some  developing  countries  are  leapfrogging  as  in  user-­‐‑driven  mobile  innovation,  mo-­‐‑
bile  money,  frugal  innovation,  and  business-­‐‑model  innovation.    
  
The  Guide’s  primary  audience  is  policy  makers  in  developed  and  developing  countries.  It  can  be  
used  by  aid  agencies,  financing  institutions,  and  ICT  multinationals  that  are  increasingly  engaged  
in  assisting   countries   in   their   e-­‐‑transformation   journey  with   finance,  partnership,   and   technical  
assistance.   Researchers   may   find   opportunities   to   contribute   to   this   modest   Guide   with   tools,  
frameworks  and  empirical  evidence  that  are  sorely  lacking  in  this  fast  changing  field.  In  fact,  the  
Guide  should  be  viewed  as  a  living,  evolving  document  that  users  and  researchers  can  improve  
upon  over  time.    
  
The  Guide  should  help  policy  makers  ask  the  right  questions  about  the  digitally-­‐‑fueled  future,  as  
much  as   it   should  point   to   the  right  directions  or  sources   for  answers.  Policy  makers,  advisors,  
development  agencies,  e-­‐‑leaders,  and  other  stakeholders  should  ask  themselves  and  their  follow-­‐‑
ers  the  hard  questions.  Many  of  the  issues  and  choices  arising  from  the  ICT  revolution  pose  di-­‐‑
lemmas  and  uncertainties,   for  which   there  are  often  no   ready-­‐‑made   solutions  or   final   answers.  
These  dilemmas  should  be  explored  and  managed  over  time.  The  specific  answers  for  each  coun-­‐‑
try  should  come  through  invention,  innovation,  re-­‐‑imagination,  experimentation,  evaluation,  and  
systematic  learning.  They  should  also  come  from  dialogue  and  sharing  among  local  stakeholders,  
and  from  the  mobilization  and  adaptation  of  global  knowledge  in  this  fast  changing  field.    
  
A  more  ambitious  aim  of  this  Guide  is  to  help  change  the  way  governments,  development  insti-­‐‑
tutions,  and  financing  agencies  think  about  designing  and  investing  in  digital  transformation  so  
as  to  adopt  a  holistic,  ecosystem  view  of  the  transformation  process.    
  
  
Nagy  K.  Hanna  
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Executive  Summary  
  
  

A  networked  society  is  a  transformative  augmentation  of  societies’  capabilities  to  shape  
their  physical,   economic,   social,   and   intellectual   environments   to   their  own  ends,  with  
the  power  of  digital  networks.  This  transformation  arises  from  the  recent  developments  
of   ICT  and   its   integration   into   economies   and   societies.   It   is   a  process   of   fundamental  
structural  change,  a  shift  to  a  new  techno-­‐‑economic  paradigm,  enabled  by  ICT.  
  
Why  a  holistic  ICT-­‐‑enabled  transformation?  
  
Mobile  and  digital   technologies  continue  to  evolve  at  a  rapid  pace  as  they  expand  into  
different  societies  and  economies,  generating  a  wealth  of  data  from  connections,  sensors,  
and  applications.  The  network  no  longer  stands  for  mere  connectivity.  It  is  an  important  
source   for  data-­‐‑driven   innovation,  providing  enormous  potential   to  generate  value   for  
business  and  society.  With  drastic  reduction  in  communication  costs  and  easy  access  to  
powerful  tools  and  platforms,  we  also  have  here  a  potent  recipe  for  radical  and  disrup-­‐‑
tive  innovation  across  industries,  public  services,  and  private  life.  
  
In  tomorrow’s  networked  society,  most  of  the  world’s  population  will  live  in  a  culture  of  
openness,   sharing,  and  self-­‐‑organization,   fundamentally   changing   the  way  we  engage,  
innovate,  and  collaborate.  A  powerful  ICT  “interaction  infrastructure”  will  support  the  
flow   of   information   exchange   and   knowledge   creation.   The   network   will   serve   as   a  
common  knowledge  utility  and  a  foundation  for  innovation  and  sustainable  growth.  
  
Digital  transformation  encourages  evidence-­‐‑based  policy  making,  open  and  accountable  
institutions,  partnerships  and  collaborations,  and  inclusive  innovation.  It  promises  adap-­‐‑
tive   management   of   development   programs   via   a   rich   variety   of   real-­‐‑time   feedback  
channels,  and  agile,  adaptive  development  processes.      
  
Managing  the  benefits  and  risks  of  a  revolution    
  
As  technological  revolutions  usher  in  profound  social  and  institutional  change,  they  also  
face   resistance   from   established   institutions   and   vested   interests.  Managing   the   social  
and   institutional   environment   and   its   associated   techno-­‐‑economic   paradigm   shift   can  
involve   painful   adjustments   and   often   the   destruction   of   legacy   systems,   institutions,  
and   processes.   The   ICT   revolution   can   therefore   require   redesigning   or   building   new  
networks  of   institutions,  complete  overhaul  of  regulatory  frameworks  and  governance,  
new  skills  and  competencies,  and  even  radical  changes  to  ideas  and  culture.  
  
It   is  only  when   innovations  are  widely  diffused  and  broadly  adopted  by  people,  busi-­‐‑
nesses,   and  public   institutions   that   any   sustainable   impact   on   economies   and   societies  
can  be  achieved.  The  institutional  and  public  policy  frameworks  prevailing  in  a  society  



 
 

ix 

can  assist  –  or  constrain  –  this  impact.  This  implies  that  policy  makers’  capacity  to  man-­‐‑
age   ICT-­‐‑led   transformation   ultimately   drives   the  well   being   of   nations.   Policy  makers  
must   lead   institutional  change,  empower  change  agents  and  innovators,  and  set  policy  
frameworks   for  wide  and  effective  adoption  of  new   technologies.   Sound  public  policy  
will  shape  and  determine  the  duration,  cumulative  strength,  distribution,  and  sustaina-­‐‑
bility  of  socio-­‐‑economic  benefits  in  the  networked  society.  
  
ICT  specialists  tend  to  focus  only  on  the  benefits  of  the  new  technology,  and  not  so  much  
on  the  associated  risks  of  job  destruction,  income  inequality,  and  erosion  of  privacy  and  
security.  Policy  makers  therefore  must  address  issues  of  transitional  and  long-­‐‑term  costs,  
such  as  the  impact  on  job  markets  and  skills,  and  on  health,  learning,  and  cognitive  de-­‐‑
velopment,   especially   among   children.   These   risks   will   increase   as   ICT   and   Internet-­‐‑
based   applications   penetrate   further   into   society.   They   will   demand   attention   and   re-­‐‑
sources,   and  must   be  made   an   integral   part   of   future   ICT   policy   and   e-­‐‑transformation  
practice.  
  
Although  it  may  be  beyond  the  competencies  and  mandate  of  specialized  ICT  ministries,  
managing  these  risks  will  allow  a  society  to  steer   towards  an   inclusive  and  desirable  vi-­‐‑
sion  of  development.  Reforms  may  be  necessary  in  governance,  in  labor  and  tax  policies,  
education,  social  policy,  and  welfare  systems.  Policy  makers  can  be  proactive  in  mobiliz-­‐‑
ing  government  and  society  to  address  these  issues.  They  cannot  rely  on  technocratic  solu-­‐‑
tions   alone,   or   on   their   own   narrow   or   outdated  mandates,   to   meet   these   crosscutting  
challenges.    
  
A  strategic  framework  for  digital  transformation    
  
To   pursue   coherent   policies   and   reinforce   ICT-­‐‑enabled  development   initiatives,   policy  
makers   need   a   strategic   framework.   We   see   the   digital   transformation   ecosystem   as  
composed  of  five  interdependent  elements:  

i. Enabling  policies  and  institutions.  These  constitute   the  environment   that  either  
enhances  or  obstructs  interactions  among  all  elements  of  e-­‐‑transformation.  They  
are  critical  in  promoting  the  supply  and  use  of  ICT  services  in  all  sectors,  and  are  
essential  to  fostering  trust  in  a  digital  economy  and  networked  society.  

ii. Human  capital.  Skilled  human  resources  are  at   the  heart  of   the   ICT  revolution.  
Necessary  skills  include  policy,  technical  and  change  management  skills,  as  well  
as  broad  information  and  digital  literacy,  and  techno-­‐‑entrepreneurship.  

iii.   ICT  industry.  A  dynamic  ICT  ecosystem  is  necessary  to  adapt  technology  to  local  
needs,  manage  and  maintain  technological  infrastructure,  develop  local  digital  con-­‐‑
tent   and   solutions,   and   effectively   partner  with   global   ICT   suppliers.   Local   soft-­‐‑
ware  development  capability  is  a  core  competency.    

iv. Communications  infrastructure.  This  comprises  affordable  communications  infra-­‐‑
structure,   including   access   to   the   Internet,   fixed   and   mobile   narrowband   and  
broadband,  and  other  digital  connectivity  tools.    
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v. ICT   applications   and   institutional   change.  This   includes   ICT   applications   and  
complementary   investments   in   institutional  changes   to   transform  key  economic  
sectors.    
  

This   framework  helps   identify  and  mobilize  key  stakeholders.   It  maps   the  connections  
and   relationships   among  diverse   players   concerned  with   e-­‐‑transformation   supply   and  
demand.   It   facilitates   the   creation   of   a   national   consensus   and   promotes   systematic  
thinking  about  ICT  as  an  enabler  of  development.  It  also  helps  policy  makers  and  stake-­‐‑
holders   identify   the  missing   links  and  constraints  within   the  ecosystem  that   should  be  
prioritized.  
  
Nurturing  a  national  ICT  ecosystem  
  
Interdependencies  and  scale  effects  play  a  critical  role  in  ICT  ecosystems.  For  example,  
broadband  contributes   to  higher  growth   in  countries  with  a  critical  mass  of   ICT  adop-­‐‑
tion,   reflecting   return   to   scale.   The   impact   of   broadband   on   small   and  medium   enter-­‐‑
prises  (SME)  is  likely  to  take  longer  time  to  materialize,  due  to  their  slow  accumulation  
of   intangible   capital   and   complementary   capabilities.  Conversely,   the   impact   is   higher  
when   its   adoption   is   combined  with   local   incentives   to   innovate   new   applications.   In  
short,  the  impact  of  broadband  is  neither  automatic  nor  uniform  across  economies.    
  
This  reinforces  the  case  for  adopting  a  holistic,  ecosystem-­‐‑based  approach.  Policy  mak-­‐‑
ers  need  to  design  national  ICT  plans  that  go  beyond  information  infrastructure  invest-­‐‑
ments  and  invest  in  other  enablers  of  transformation.  These  include  ICT  education,  ICT  
services   development,   policy   reforms   and   institutional   changes,   ICT-­‐‑led   business   pro-­‐‑
cess  innovation,  new  business  and  organizational  models,  and  e-­‐‑leadership  capabilities.  
  
The  process  should  start  with  an  assessment  of  national  e-­‐‑readiness,  benchmarking  the  
country  on  key  indices  against  comparable  or  leading  nations.  Appropriate  benchmark-­‐‑
ing  and  e-­‐‑readiness  methodologies,  despite   their   limitations,   should  spur  national  dia-­‐‑
log.   A   shared   vision   of   the   opportunities   and   challenges   of   the   country’s   economy  
should  guide  the  integration  of  ICT  into  a  national  development  strategy.  Such  integra-­‐‑
tion  demands  creative  and  intensive  interactions  between  those  immersed  in  the  world  
of  ICT  and  technological  innovation,  and  those  concerned  with  the  goals  and  challenges  
of  transformative  development  in  specific  contexts.  It  also  requires  sector  leaders  to  view  
ICT   as   a   driver   of   transformation   in   their   sectors,   rather   than   an   add-­‐‑on   to   their   pro-­‐‑
grams  and  strategies.    
  
What  kind  of  transformation?  
  
Transforming  government.  This  Guide   illustrates  a   range  of   ICT  applications   to   enable  
public   sector   reforms   across   government,   creating   customer-­‐‑centric   transformation;  
sharing  processes,   infrastructures,  and  resources;  developing   integrated  multi-­‐‑channels  
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for   service   delivery,   with   special   emphasis   on  mobilizing   demand   for   online   services  
and  monitoring  their  adoption  and  use.  Mobile  devices,  open  government  data,  big  data  
and  analytics  are  promising  and  powerful  tools  for  public  sector  transformation.    
  
Transforming   key   service   sectors.  A   vision-­‐‑driven,   reform-­‐‑based   strategy   will   be   re-­‐‑
quired   for   sustainable   transformation.   Integrated   ICT   strategies   and   investments  must  
be   synchronized  with   sectoral  policies,   regulations  and   investments.  A   sector   transfor-­‐‑
mation   strategy   will   benefit   from   taking   an   ecosystem   view   of   the   target   sector   (de-­‐‑
mand),  combined  with  a  holistic  view  of  the  ICT  ecosystem  (supply).  This  view  can  be  
adopted  for  any  service  sector.    The  Guide  illustrates  this  for  the  education  and  financial  
sectors.  
  
Mastering  the  digital  transformation  process    
  
Leadership  and  institutional  capabilities  are  two  of   the  essential   ingredients  of  digital  
transformation.  Policy  makers  should  define  clear  roles  for  government,  private  sectors,  
and  other  development  partners  in  leading  the  transformation  process.  Leaders  need  to  
network   and   coordinate   across   institutions   to   set   coherent   policies,   overcome   political  
economy  barriers,  and  manage  structural  changes.  They  should  build  institutions  with  the  
requisite   core   competencies   to   orchestrate   and   implement   various   elements   of   the   trans-­‐‑
formation  process.  The  Guide  outlines  key  design  options  for  e-­‐‑leadership  institutions,  the  
strengths  and  weaknesses  of  these  options,  and  the  core  competencies  required  from  trans-­‐‑
formational  leaders.    
  
Enabling  policies  and  regulations  are  needed  to  harness  ongoing  technological  changes  
and  ensure  their  integration  into  the  economy  and  society.  Political  and  economic  chal-­‐‑
lenges  will  ultimately  condition   the   focus  and   implementation  of   these  reforms.  Policy  
makers  must  focus  on  the  key  questions  that  a  regulatory  framework  must  answer,  and  
the   distinct   regulatory   approaches   that   will   address   digital   transformation   issues.   An  
agile  and  coherent  policy  and  regulatory  framework  is  a  key  enabler  of  the  digital  trans-­‐‑
formation  process.  
  
A  high-­‐‑quality  broadband   infrastructure   forms   the   foundation  of   a  vibrant   ecosystem.  
Universal   access   is   key   to   serving   unconnected   populations,   capturing   scale   and   net-­‐‑
work  effects,  and  building  a  truly  inclusive  and  networked  society.  Policy  makers  must  
explore  options  for  pursuing  universal  access,  and  adopt  the  right  policies  for  managing  
the  spectrum,  which  has  become  a  critical  resource  for  mobile-­‐‑broadband  networks.  
  
The  lessons  so  far  
  
Based  on  data  from  countries  that  have  experienced  digital  transformation,  we  have  ten  
recommendations  for  policy  makers:    
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i. Commit   to  a  holistic,   long-­‐‑term  transformation  strategy   that   is   integral   to  a  na-­‐‑
tional  development  strategy.    

ii. Leverage   stakeholder   engagement   and   coalitions   to   build   a   shared   vision   and  
commitment  for  the  goal  of  digital  transformation.  

iii. Tap  synergies  among  actors  in  the  e-­‐‑transformation  ecosystem,  and  exploit  sup-­‐‑
ply-­‐‑  and  demand-­‐‑side  economies  of  scale.  

iv. Attend  to  the  soft  infrastructure  or  local  capacity  to  master  digital  transformation  
through  leadership,  policies,  and  institutions.  

v. Pursue   public-­‐‑private   partnerships   to   tap   private   sector   innovation,   resources,  
and  know-­‐‑how  required  for  transformative  change.  

vi. Emphasize  digital  diffusion   and   inclusion   for  broad-­‐‑based  and   equitable   trans-­‐‑
formation.  

vii. Adopt  strategic  approaches  to  funding  to  cover  innovation,  flexibility,  coordina-­‐‑
tion,  and  time  horizon  needed  for  all  elements  of  digital  transformation.  

viii. Balance  strategic  direction  with  local  initiative  to  generate  a  dynamic  for  national  
drive,  local  experimentation  and  adaptation,  and  fast  scaling.    

ix. Enable   change,   innovation,   and   learning   via   decentralization,   knowledge   shar-­‐‑
ing,  innovation  funds,  and  change  management  processes.    

x. Practice   agile   and   participatory   monitoring   and   evaluation   from   the   start   and  
throughout  the  transformation  process.  

  
These  fundamentals  can  be  mutually  reinforcing.  Practicing  them  should  help  countries  
and  local  governments  build  capacity  to  master  the  digital  transformation  process.  It   is  
our  firm  belief  that  mastering  this  process  is  likely  to  be  the  defining  core  competency  of  
the  21st  century.  
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Part  One  
The  Big  Picture  

  
  

This   first  part  of   the  Guide   is  composed  of   two  chapters.   It  paints   the  big  picture  con-­‐‑
cerning  why   countries   pursue  digital   transformation   strategies   and  why   a   holistic   ap-­‐‑
proach  to  transformation  is  the  most  effective.  It  conceptualizes  a  new  way  of  thinking  
about   the   role   of   ICT   for   development:   holistic   and   transformative.   It   outlines   the  
roadmap  for  a  national  ICT-­‐‑enabled  transformation  strategy.  
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Chapter  1  
Why  ICT-­‐‑enabled  Transformation?  

  
  
The  rise  of  the  networked  society  
  
Smartphones,  social  networks,  mobile  applications  are  all  relatively  recent  phenomena.  
Yet,   they   have   already   reshaped   behaviors   and   lifestyles   and   brought   individual   and  
collective   empowerment   to   large   parts   of   the   world.   Access   and   connectivity   have  
emerged  as   foundations   for   future  progress.  Megatrends  such  as  urbanization,  globali-­‐‑
zation,   growing   and   aging   populations,   the   rise   of   emerging   markets,   and   climate  
change  are  impacting  the  way  societies  evolve,  and  further  stress  the  need  to  incorporate  
the  full  potential  of  ICT  in  social  and  economic  development.    
  
The  performance   of   ICT   continues   to   evolve   exponentially   as  mobile   and  digital   tech-­‐‑
nologies  expand  into  more  and  more  areas  of  human  existence.  An  abundance  of  data  is  
generated  from  connections,  sensors,  and  applications.  The  network  is  no  longer  a  mere  
means  of  connection;  it  is  an  important  source  for  data-­‐‑driven  innovation.  New  insights  
from  data  and  information  patterns  provide  opportunities  to  generate  substantial  value  
for  business  and  society.  Add  to  this  development  the  radically  reduced  communication  
costs   and   the   ease  with  which   anyone   today   can   access   powerful   tools   and   platforms  
and  reach  out  to  the  markets,  and  we  have  some  formidable  ingredients  for  radical  and  
disruptive   innovation   across   industries,   public   services,   and   private   life.   In   the   years  
ahead,   advances   in   and   improved   performance   of   ICT  will   offer   people   new  ways   to  
create,  learn,  produce  and  innovate,  and  impact  our  world  in  a  positive  way.  We  call  this  
emerging  society  –  of  which  we  have  seen  only  the  beginning  –  the  networked  society.1  
  
In  the  networked  society,  most  of  the  world’s  population  will  live  in  a  culture  of  greater  
openness,   sharing,   collaboration,   and   self-­‐‑organization,   fundamentally   changing   the  
way  we  engage,   innovate  and  collaborate.  A  powerful  ICT  “interaction  infrastructure”,  
flat,  shared,  and  largely  invisible,  will  support  the  increasing  flow  of  information.  It  will  
enable  new  experiences  for  a  broad  range  of  purposes,  and  will  serve  as  a  foundation  for  
innovation  and  transformation.  
  
Here  are  some  distinctly  new  opportunities  emerging  from  the  adoption  of  ICT.  

• Power  of  us.  Culture   defined   by   collaboration   and   enabled   by   ICT,   empowers  
individuals   through   social   networking,   recommendations,   and   peer   reviews;  

                                                
1  Manuel  Castells   first  popularized   the   term  network  society   in  his  book  The  Rise  of   the  Network  
Society  (1996).  For  more  information  on  Ericsson’  Networked  Society  vision  please  visit:    
http://www1.ericsson.com/thinkingahead/networked_society/    
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shared   real-­‐‑time   information   in  navigation;   crowd   sourcing  as  with  Wikipedia;  
work   opportunities   for   freelancers   as   with   e-­‐‑lance.com;   and   crowd   funding  
where  projects  are  funded  from  many  contributions.    

• Instant  society.  People  demand   information  and  service  by  companies   through  
expanding  channels  24/7.  If  their  demand  is  not  met,  they  find  ways  and  means  
to   share  and  distribute  what   they  have,   regardless  of   legal   frameworks.  For   in-­‐‑
stance,  a  new  episode  of  a  TV  serial  must  be  available  more  or   less  at   the  same  
time  globally  (HBO  –  Netflix).  In  a  global  market  business  is  round  the  clock.  

• Digital  values.  The  music  industry  is  a  good  example  of  how  migration  to  digital  
platforms  better  serves  the  market,  drives  innovation,  and  builds  consumer  rela-­‐‑
tionships  and  consumer  engagement  by  creating  a  total  experience.  The  financial  
sector  on  the  other  hand,  has  established  new  currencies  and  ultimately  financial  
systems,  such  as  bitcoin,  loyalty  points,  likes,  digital  reputations,  and  identities.  

• Orchestration   economy.   Business   is   using   radically   new   collaboration  models.  
Through  its  Connect  and  Develop  initiative,  Proctor  &  Gamble  (P&G)  generates  
50%  of  all  new  products  from  collaborations  with  outside  partners  –  that  equates  
to  more   than  4000  products   in   the  P&G  portfolio.  The  Amazon  e-­‐‑business  plat-­‐‑
form   provides   a   ready-­‐‑to-­‐‑use,   end-­‐‑to-­‐‑end   solution   for   e-­‐‑business.   Airbnb   con-­‐‑
nects   property   owners   and   travelers   looking   for   cost-­‐‑efficient   alternatives   to  
hotels.    

• Life  as  mosaic.  Networks   are   effectively  blurring   the  boundaries   between  peo-­‐‑
ples,  countries,  and  social  identities  that  used  to  be  clearly  defined  before.  Liber-­‐‑
ated  from  the  bonds  of  time  and  space,  people  inform,  learn,  give  voice  to  their  
opinions,   produce,   market,   and   distribute   ideas   globally.   Eventually,   this   will  
fundamentally  change  the  way  we  work  and  the  type  of  business  operations  and  
value-­‐‑creating   activities  we   engage   in.   It  will   change   how  businesses   are   orga-­‐‑
nized,  business  development  processes,  work  processes,  as  well  as  required  skills  
and  knowledge.  
  

Technology   changes   economy   and   society   at   large.   The   era   of   automobiles   and  mass  
production,  for  example,  has  been  one  of  mass  markets,  economies  of  scale,  standardiza-­‐‑
tion,   centralization,   and   hierarchies.   In   contrast,   the   guiding   principles   of   the   infor-­‐‑
mation   age   are   decentralized   integration,   networks,   adaptability,   customization,  
knowledge  as  capital,  innovation  clusters,  and  economies  of  scope.    
  
ICT-­‐‑led  transformation  has,  so  far,  been  most  evident  in  communication,  media,  finance,  
commerce,  and  some  public  sectors.  Other  sectors  too  will  increasingly  experience  simi-­‐‑
lar  transformation,  such  as  transportation,  education  and  training,  healthcare  and  well-­‐‑
ness,   energy,   water   and   sanitation.   What   used   to   be   a   well-­‐‑defined   shared   model   of  
innovation,  production,  distribution,   and   service  offering,   is   being   reshaped  and   rede-­‐‑
fined  by  new  technology  and   the  changing  needs  of   society.  At   the  same   time   there   is  
ever-­‐‑increasing  pressure  from  megatrends  such  as  urbanization,  globalization,  growing  
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and  aging  populations,  the  rise  of  Asia,  and  climate  change,  resulting  in  the  urgent  need  
for  greater  efficiency  in  use  of  energy  and  natural  resources.  
  
Technological  revolutions  are  accompanied  by  profound  social  and  institutional  chang-­‐‑
es.  Hence,   they   encounter   powerful   resistance   from   established   institutions,   dominant  
vested  interests,  and  incumbents.  The  new  techno-­‐‑economic  paradigm  demands  painful  
social  and  institutional  changes,  often  disrupting,  and  even  destroying,  legacy  systems,  
organizations,  relationships,  skills,  routines,  and  work  processes.  Adoption  of  new  tech-­‐‑
nology  is  primarily  a  social  process.  It  provides  new  opportunities  for  people,  organiza-­‐‑
tions,  and  society  to  essentially  do  the  same  things  with  less  cost  and  effort  or  to  do  new  
things  that  were  not  previously  possible.  It  also  threatens  incumbent  interests  by  ques-­‐‑
tioning  existing  modalities  of  value  creation  and  established  market  positions.  Realizing  
the  transformational  potential  of  the  ICT  revolution  also  requires  redesigning  or  build-­‐‑
ing  new  networks  of  institutions,  transformation  of  regulatory  frameworks  and  govern-­‐‑
ance,  new  skills  and  competencies,  and  even  radical  changes  to  ideas  and  culture.    
  
It  is  only  when  innovations  are  widely  adopted  by  people,  businesses,  and  public  insti-­‐‑
tutions  that  they  can  have  a  sustainable  impact.  Prevailing  institutional  and  public  poli-­‐‑
cy   frameworks   can   assist   or   constrain   this   impact.   The   role   of   the   policy  maker   is   of  
strategic  importance  in  this  milieu.  It  is  to  facilitate  and  lead  the  process  of  institutional  
and  socio-­‐‑technical  change,  empower  the  change  agents  and  innovators,  and  set  the  pol-­‐‑
icy   frameworks   for   the   effective   diffusion   of   new   technologies.   Sound   public   policy  
shapes   and   determines   the   duration,   strength,   distribution,   and   sustainability   of   the  
benefits  of  a  networked  society.  
  
Defining  transformation    
  
As  an  integral  part  of  the  process  of  building  a  networked  society  and  digital  economy,  
transformation   signifies   deep   structural   changes   in   the   economy   and   society   brought  
about   by   the   effective   deployment   and   diffusion   of   ICT,   and   its   byproduct,   the   infor-­‐‑
mation  revolution.  The  changes  typically  lead  to  increased  use  of  information  and  com-­‐‑
munication  resources  and  technologies;  reduced  cost  and  increased  pace  of  transactions  
and   interaction   throughout   the   economy;   full   or   partial   digitization   of   information,  
products,   services,   and  processes;   empowerment   of   individuals,   communities,   and   en-­‐‑
terprises   with   connectivity   and   knowledge;   and   increase   in   the   share   of   information-­‐‑
based  production  and  knowledge  services  in  society.  Transformation,  therefore,  is  a  rad-­‐‑
ical   improvement  of   societies’   capabilities   to  get   things  done  –   to   shape   their  physical,  
economic,  social  and  intellectual  environments  to  their  own  ends.  
  
Digital  transformation  is  a  shift  to  a  new  techno-­‐‑economic  paradigm.  ICT  is  a  powerful  
and  versatile  transformative  tool  for  all  kinds  of  activities:   financial  services,  education  
and  health  care,  media  and  entertainment,  public  services,  science  and  innovation,  man-­‐‑
ufacturing,   transportation   and   logistics,   and   more.   Within   organizations,   this   process  
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goes  beyond  automation  of  existing  activities  to  encompass  redesigning  and  innovation  
of  work  processes  and  practices,  and  of  the  organizations  that  carry  them  out.  It  also  in-­‐‑
volves  dramatic  increase  in  the  generation  and  use  of  digitized  data  to  analyze  the  social  
and   natural   environment,  monitor   resources,   understand   clients   and   partners,   coordi-­‐‑
nate  actions,  deliver  services,  measure  performance,  improve  policy  making,  and  secure  
citizen  feedback  –  almost  in  real  time.    
  
Effective   adoption   and   use   of   ICT   is  measured   only   in   part   by   e-­‐‑readiness   indicators,  
which  do  not  tell  the  entire  story,  as  they  provide  a  static  picture  of  inputs  and  outputs,  
and  are  not  ends  in  themselves.  The  ends  of  transformation  are,  among  others,  to  build  
sustainable  and  shared  prosperity,  eliminate  poverty,  provide  effective  and  transparent  
governance,   encourage   a   competitive   and   innovative   economy,   improve   learning,   and  
create   a  more  open,  mobile,   and   cohesive   society.  These  outcomes  will  depend  on   the  
overall  development  vision,  goals,  public  policy,  and  strategy  of  the  country  itself.    
  
Thus  transformation  is  defined  here  in  terms  of    

• content:  structural  transformation  to  a  knowledge-­‐‑based  economy,  fueled  by  the  
diffusion  of  ICT  and  the  digitization  of  all  types  of  transactions.      

• process:  transformation  of  the  development  process,  enabling  new  modes  of  col-­‐‑
laboration   and   partnership,   new   governance   and   business  models,   data-­‐‑driven  
and  transparent  decision  making,  smart  management  of  resources  and  programs,  
open  and  networked  innovation,  broad  participation,  citizen  empowerment,  and  
grassroots-­‐‑driven  development.    

• pace:   transformation  driven  by   fast-­‐‑changing   technology,  dramatically   improv-­‐‑
ing   communication,   innovation,   organizing,   processing,   coordinating,   transact-­‐‑
ing,  and  sharing  of  knowledge  and  ideas.  

• ecosystem:   coherent   transformation   in   policies   and   leadership   institutions,   ICT  
infrastructure,  ICT  industries  and  services,  and  digital  applications  in  all  sectors  
of  the  economy  (Chapter  2).    

  
Development  is  described  as  a  process  of  social  and  economic  transformation,  of  change  
and  learning  (Stiglitz,  1998;  Rodrik,  2004,  2007).  Digital  transformation  is  about  acceler-­‐‑
ating   this   transformation   process   with   the   power   of   new   technologies.   It   promises   to  
make  development  both  sustainable  and   inclusive.   It   is  about   smart  development,  one  
that  is  relevant  to  both  developed  and  developing  countries  alike.  
  
A  high-­‐‑level  panel  of  the  United  Nations  (UN,  2013)  stated  on  post-­‐‑2015  global  (sustain-­‐‑
able)  development  goals  that  current  approaches  and  pace  of  progress  to  date  would  not  
be  sufficient  to  realize  globally-­‐‑agreed  development  targets  by  2030.  It  argued  for  a  step  
change   in   approach:   “Business   as   usual   thus   cannot   be   an   option   and   transformative  
change  is  needed”.  It  argued  for  a  “data  revolution”  and  for  capitalizing  on  the  ongoing  
technology  revolution  to  eradicate  global  poverty  and  secure  shared  prosperity  (Chapter  
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3).  This  reinforces  the  recognition  of  ICT  as  the  crucial  21st  century  tool  for  implementing  
development.    
  
Maximizing  benefits  
  
A  strategic  approach  to   transformation  would  aim  to  maximize  the  benefits   from  ICT  by  
taking  into  account  interactions  among  key  elements  of  the  ICT  ecosystem  as  they  apply  to  
each  sector  and  across   the  entire  economy.  A  significant  degree  of   such   interdependence  
has  been  realized  in  advanced  knowledge  economies.  The  Organisation  for  Economic  Co-­‐‑
operation  and  Development   (OECD)  country  studies  provide  evidence  of   significant  “in-­‐‑
teraction  effects”,  such  as  between  investment  in  communication  infrastructure,  ICT  appli-­‐‑
cations,   skill   levels,   and   the   policy   environment   (Economist   Intelligence   Unit,   2004).   A  
critical  mass  of  ICT  development  can  have  substantial  positive  impact  on  a  country’s  econ-­‐‑
omy.  Chapter  2  proposes  such  a  strategic  and  holistic  approach  to  digital  transformation.  
  
For   a   developing   country   in   particular,   where   information   poverty   is   a   vicious   circle  
with  multiple  causes,  the  impact  of  one  element  of  transformation  is  heavily  dependent  
on  progress  in  others.  Investment  in  ICT  requires  investments  in  skills,  process  innova-­‐‑
tions,   institutional   changes,   and  policy   reforms.  Most   successful   countries   have   struck  
and  maintained  a  balance  between   investments   in   the  hard   (ICT)   and   the   soft   (policy,  
human,  and  organizational)  infrastructure.  Studies  of  companies  suggest  the  potential  of  
ICT  investments   in   improving  productivity   is  highest  when  combined  with  changes   in  
organizational  processes  and  managerial  practices.    
  
There  are  many  examples  of  interdependencies  among  key  elements  of  the  ICT  ecosystem  
and  of  how  they  can  be  harnessed  to  maximize  potential  benefits.  Content  providers  can-­‐‑
not  operate  without  infrastructure  suppliers.  E-­‐‑government  cannot  be  inclusive  and  sus-­‐‑
tainable   without   a   critical   mass   of   users.   Users   require   e-­‐‑literacy,   relevant   content,  
affordable   connectivity,   and  delivery   channels   to   be  developed   at   the   same   time.   Pro-­‐‑
grams  that  manage  to  orchestrate  the  various  elements  and  bring  together  partners  with  
diverse   and   complementary   competencies   can   deliver   significant   and   sustainable   im-­‐‑
pact.   Synergies   create   virtuous   cycles   in  which   initial   government   and   private   invest-­‐‑
ments   attract   other   investors.   For   example,   improving   rural   access   via   community  
information  centers  and   Internet  access   centers  attracts   content  developers  and  service  
providers,  which  in  turn  increases  demand  for  infrastructure  solutions  and  helps  secure  
the  financial  viability  of  these  centers.  
  
A  holistic  strategy  should  optimize  investments  over  time  and  across  various  elements  of  
the  ecosystem.  Investment  in  the  soft  infrastructure  is  particularly  relevant  to  the  quality  
of   implementation  of   transformation  strategies.  Singapore  exemplifies  such  commitment  
to  human   resources   and   to   optimizing   investment   across   the   ecosystem.   Singapore   also  
built   technological   foresight   and   technological   scanning   into   their   transformation   strate-­‐‑
gies  to  fully  utilize  the  advances  offered  by  fast-­‐‑changing  ICT  tools  and  platforms.    
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Overcoming  barriers  and  minimizing  risks  
  
The  barriers  to  deep,  sustainable  changes  in  governments,  institutions,  power  structures,  
practices  and  behaviors  must  not  be  underestimated  even  as  the  ICT  revolution  moves  
forward.2  Investments   in   ICT  may  be  wasted  and  benefits  not   realized.  Rising  expecta-­‐‑
tions  of   citizens   for  open  and   responsive  government  may  be   resisted  by  vested   inter-­‐‑
ests.   ICT   may   become   the   control   tool   for   the   powerful   rather   than   a   tool   for  
empowerment,   liberation,   and   inclusion.   Below   is   a   brief   list   of   possible   barriers   and  
risks   that   should  be   addressed   through  national   transformation   efforts,   and  whenever  
possible,  through  global  protocols  and  governance  systems.    
  
Vested  interests  and  resistance  to  reforms.  Transformation  comes  with  winners  and  los-­‐‑
ers.  Opening  up  markets   for  new  entrants,  securing  completion   in  communication  and  
ICT   services,   resisting   monopolistic   and   protectionist   behavior   –   all   demand   political  
leadership  and  social  consensus  on  reforms.  At  the  enterprise  level,  sharing  information  
within  and  across  institutions  challenges  entrenched  habits  of  information  hoarding  and  
turf   fending.   Governments   and   political   elites   feel   threatened   by   accountability   and  
transparency,   and   resist   sharing   data   with   civil   society.   Entrepreneurs   adopt   corrupt,  
unproductive,  rent-­‐‑seeking  practices  and  thus  block  policy  reforms.  Understanding  the  
barriers  is  essential   to  reform  policies  and  regulations  that  will   induce  adoption  of  ICT  
and  lead  to  transformation.  
  
Wasting  scarce  development  resources.  Benefits  from  ICT  investments  are  not  automatic.    
They   require   complementary   investments   in   human   capital   and   much   organizational  
and  social  learning.  ICT-­‐‑enabled  restructuring  is  fraught  with  difficulties  and  risks  even  
in   industrial   countries.   The   need   for   coherent   and   realistic   policies   to  manage   change  
and  the  integration  of  ICT  into  institutions  cannot  be  overstated.  ICT  investments  must  
also  be  subjected  to  cost-­‐‑benefit  analysis  and  placed  in  the  context  of  other  development  
priorities.    

  
Unmet  expectations.   ICT   facilitates   new   forms  of   information  diffusion   and   social   net-­‐‑
works  that  empower  civil  society  and  individuals  to  challenge  old  forms  of  organization  
and  governance  –  enabling  new  models  of  collective  action  and  bottom-­‐‑up  development.  
These   developments   are   a   threat   to   authoritarian   regimes,   hierarchical   structures,   and  
industrial-­‐‑age   organizations.   Transformation   strategies   should   help   governments   and  
businesses  retool  their  processes  to  meet  citizen  demands  and  feedback.  Institutions  un-­‐‑
able  or  unwilling  to  rise  to  these  challenges  will  become  progressively  unsustainable.    

  
Eroding  competitive  positions.  At  the  macro  level,  the  fast-­‐‑paced  technological  revolution  
is  endangering  the  competitive  positions  of  countries  and  their  traditional  industries  and  

                                                
2  Most  global  ICT  forums  and  national  ICT  policies  have  yet  to  adequately  acknowledge  and  deal  
with  the  growing  dark  side  of  the  ICT  revolution,  and  ethical  aspects  of  the  information  society.    
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services,  as   it   transforms  them  in  dramatic  ways.  For  some,   the  emerging  global   techno-­‐‑
economic  paradigm  raises   the  bar   for   competing   in   the  global  marketplace;   for  others   it  
lowers  entry  barriers  and  multiplies  the  number  of  players  in  hyper-­‐‑competitive  markets.    

  
Exacerbating   inequalities.  And   what   about   the   distribution   of   benefits?   Will   the   ICT  
revolution   herald   the   era   of   global   economic   inclusion   or   exacerbate   inequalities   and  
economic  divides?  The  best  defense  of  globalization  and  ICT  diffusion  is  that  hundreds  
of  millions  of  people  in  developing  countries  are  better  off  due  to  convergence  (Spence,  
2011).  However,  technological  change  always  favors  the  prepared,  and  ICT  has  been  the  
fastest  technological  change  in  history,  thus  exacerbating  adjustment  problems.  It  took  a  
century   for   the   printing   press   to   reach   50  million   people,   40   years   for   the   radio,   four  
years  for  the  Internet,  and  even  less  for  mobile  phones.  Despite  opportunities  for   leap-­‐‑
frogging,   the   lack  of   financial   and  human   resources   and  other   complementary   factors,  
and  the  presence  of  “network  externalities”,  suggest   that  many  poor  developing  coun-­‐‑
tries   are   likely   to   face   the   risk  of   a  widening  digital  divide.3  Within   a   country   too,   the  
digital  divide  may  parallel  similar  disparities  in  income  and  access  to  other  development  
services.  Unless  systematically  addressed,  this  is  a  problem  that  is  likely  to  grow.  

  
The  economics  of   information  production  and  the  global  reach  of   the  Internet  can  be  a  
boon  for  consumers.  But  it  can  also  thin  out  the  professional  work  force  in  many  indus-­‐‑
tries.  Because  ICT  can  perform  symbolic  processing,  these  technologies  can  augment  or  
supplant  humans  in  many  information-­‐‑processing  tasks  that  historically  were  not  ame-­‐‑
nable  to  mechanization.  How  will  this  impact  the  already  skewed  income  distribution  in  
developing   countries?   Will   outsourcing   compensate   for   the   concentration   of   wealth  
within  developing  countries,  or  further  exacerbate  this  trend?  There  is  a  natural  desire  to  
view   the   Internet   as   a   leveling   force   that   creates   a   fairer,  more   open,   egalitarian,   and  
democratic   society,   where   economic   opportunities   are   widely   distributed.   But   experi-­‐‑
ence  in  developed  countries  point  to  the  replacement  of  both  skilled  and  unskilled  labor  
with  software.  The  erosion  of  the  middle  class  may  accelerate  as  the  divide  widens  be-­‐‑
tween  the  digital  elite  and  a  large  labor  force  whose  incomes  are  disappearing.  

  
It   is   important   that   these   risks   are  managed   as   part   of   a   holistic   and   inclusive   digital  
transformation  strategy.  For  the  majority  to  benefit,  it  is  assumed  that  compensatory  ac-­‐‑
tions  will  be  initiated  through  redistribution  of  income,  enhanced  social  protection,  and  
investing  in  training  and  lifelong  learning.  These  and  other  measures  may  lie  beyond  the  
control  of  technology  policy  makers  and  ICT  planners,  but  must  be  taken  into  account  in  
formulating  education  and  social  policies  for  a  networked  society.    

  
                                                
3  Network  externalities  are  derived  from  the  fact  that  the  value  of  a  telephone  line  (and  now  the  
Internet)  increases  with  each  new  subscriber  by  the  number  of  potential  connections  between  us-­‐‑
ers   (referred   to   as  Metcalfe’s   law).   This   indicates   substantial   externalities   and   there   may   be   a  
threshold  effect  by  which  ICT  begins  to  have  real  impact  only  at  a  certain  penetration  level  in  the  
economy.    
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Chapter  2  
The  Strategy  for  Transformation  

  
  
The  transformation  ecosystem  
  
The   vast   potential   of   ICT   as   a   transformational   enabler   can   be   truly   realized   only  
through   a   holistic   strategy.   This   Guide   advances   a   whole   ecosystem   view   for   ICT-­‐‑
enabled   transformation,   in   order   to   pursue   coherent   policies   and   mutually   reinforce  
ICT-­‐‑enabled  development  initiatives  at  the  national  level  (Fig.  1).  This  framework  helps  
identify  key  stakeholders   to  create  an  “ecosystem”   for  a  networked  society.   It   calls   for  
shared  visions  and  inclusive  stakeholder  mobilization.  It  maps  the  connections  and  rela-­‐‑
tionships   among  diverse  players   concerned  with   supply   and  demand.   It   facilitates   the  
creation   of   a   national   consensus   on   digital   transformation,   and   systematic   thinking  
about  ICT  as  the  enabler  of  development.  It  also  helps  stakeholders  identify  weaknesses  
in  the  ecosystem  that  need  to  be  addressed.  
  
Figure  1:  The  Digital  Transformation  Ecosystem  
  

  
Source:  Hanna,  2010,  p.  246  
  
The  digital   transformation  ecosystem  can  be  conceived  as  composed  of   interdependent  
elements  (Figure  1):    

(a) Enabling  policies  and  institutions.  They  constitute  the  environment  that  will  ei-­‐‑
ther   enhance   or   obstruct   interaction   among   all   other   elements   of   the   transfor-­‐‑
mation  process.  They  promote  the  effective  supply  and  use  of  ICT  in  all  sectors  of  
economy   and   society.   Enabling   policies   and   institutions   are   essential   to   fostering  
trust  in  the  digital  economy.  They  are  shaped  by  shared  vision  and  leadership.  

ICT                     
Infrastructure

Human CapitalPolicies and 
Institutions

ICT  Industry

Digital Transformation
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(b) Human  capital.  Skilled  human  resources  are  at   the  heart  of   the   ICT  revolution,  
both  as  users  and  producers;  they  include  policy,  technical  and  change  manage-­‐‑
ment   skills   as   well   as   broad   information   and   digital   literacy,   and   techno-­‐‑
entrepreneurship.  The  emphasis  here  is  on  transformational  and  user  skills.  

(c) ICT  industry.  A  dynamic  local  ICT  ecosystem  is  necessary  to  adapt  global  technol-­‐‑
ogy  to  local  needs,  manage  and  maintain  technological  infrastructure,  develop  digi-­‐‑
tal  local  content  and  solutions,  and  effectively  partner  with  global  suppliers  of  ICT.  
In  particular,  local  software  development  capability  represents  a  core  competen-­‐‑
cy  that  enables  wide  and  effective  domestic  use  of  new  technologies.1    

(d) Communication  infrastructure.  This  refers  to  affordable  and  competitive  commu-­‐‑
nication  infrastructure,  including  affordable  access  to  the  Internet,  fixed  and  mo-­‐‑
bile  narrow  and  broadband,  and  other  digital  connectivity  tools.    

(e) ICT  applications  and  institutional  change.  This  component   includes   ICT  appli-­‐‑
cations  and  complementary  investments  in  institutional  capabilities  to  transform  
key  sectors  of  the  economy.    

  
A  holistic  approach  to  transformation  addresses  the  synergies  and  interdependencies  in  
the  evolving  ICT  ecosystem  of  a  country.  For  example,  the  Internet  and  smart  phones  are  
mutually  reinforcing.  As  of  2014,  recent  promising  transformative  technologies   include  
mobile   phones,   smart   phones,2  fiber   and  wireless   broadband,   open   data,   big   data   and  
analytics,   cloud   computing,   sensor   networks,   the   Internet   of   Things,   and   3D   printing.  
There  are  hundreds  of  thousands  of  mobile  applications;  their  proliferation  has  been  ex-­‐‑
ponential  since  the  introduction  of  the  smart  phone  in  2007.  Even  the  Internet,  the  most  
fundamental  enabler  of  all  ICT  tools,  continues  to  evolve.    
  
The   temptation   with   each   new   ICT   tool   is   to   treat   it   as   the   most   transformative   one  
without  regard  to   the  rest  of   the  building  blocks,   the  whole  ecosystem  within  which   it  
must  operate.  Consider  a  recent  set  of  cross-­‐‑country  econometric  studies  that  predict  the  
impact  of  broadband  Internet  (World  Bank,  2012,  among  others),  implying  an  automatic  
economic   impact.  However,   overall   current   research   suggests   that   broadband   contrib-­‐‑
utes  to  higher  growth  in  countries  with  a  critical  mass  of  ICT  adoption,  reflecting  return  
to  scale.  Broadband  also  has  stronger  productivity  impact   in  sectors  with  high  transac-­‐‑
tions,  such  as  financial  services.  The  impact  of  broadband  on  SMEs  is  likely  to  take  long-­‐‑
er   time   to   materialize,   due   to   their   slow   accumulation   of   intangible   capital   and  
complementary  capabilities.  Conversely,  broadband  impact  is  higher  when  its  adoption  
is   combined  with   local   incentives   to   innovate  new  applications.  Therefore,   in   the   final  
analysis,  the  impact  of  broadband  is  neither  automatic  nor  uniform  across  economies  –  it  
depends  on  its  interactions  with  the  rest  of  the  ICT  ecosystem  and  their  evolution  over  
time.  
                                                
1  Some  countries  may  have  aspirations  and  capabilities  to  become  global  suppliers  of  technology,  
but  that  should  not  be  done  through  protectionism  and  at  the  expense  of  fast  adoption  and  local  
transformation  of  all  other  economic  sectors  (this  topic  is  beyond  the  scope  of  this  Guide).  
2  By  2020,  it  is  anticipated  that  most  phones  in  the  world  will  be  smart  phones.    
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These   findings   reinforce   the   case   for   adopting   holistic   approaches   to   designing   and  
planning   for   broadband  use   and   nationwide   ICT   application,   and   for   investing   in   the  
other   transformation   enablers  mentioned   earlier.  A  holistic   approach  will   also   involve  
building  the  pillars  for  using  ICT  to  transform  key  sectors  and  common  functions  of  an  
economy,  while   taking   into   account   the  many   interdependencies   among   these   pillars.  
Ignoring  them  can  create  crucial  binding  constraints  to  the  whole  digital  transformation  
ecosystem.3  Some   of   these   interdependencies   will   emerge   or   become   stronger   during  
implementation,  and  should  be  addressed  in  the  context  of  an  adaptive  learning  process.  
  
Figure  2:  The  Digital  Transformation  Process  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
Source:  Hanna,  2010a,  p.19  
  
Planning  transformation    
  
Three  inputs  are  critical  to  the  planning  process:  a)  diagnosis  of  a  countrywide  ICT  eco-­‐‑
system  (digital  readiness  assessment);  b)  identification  of  opportunities  and  threats  pre-­‐‑
sent  in  the  global  environment;  and  c)  in-­‐‑depth  review  of  the  country’s  competitiveness  
or  development   strategy,   and   the   role  of   information,   communication,  knowledge  and  
learning   in   realizing   this   strategy   (Figure   2).   These   inputs  will   guide   the   creation   of   a  

                                                
3  Draws  on  the  theory  of  binding  constraint  in  the  management  of  organizations,  and  in  the  diag-­‐‑
nosis  of  economic  growth.  
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shared  vision  of  ICT-­‐‑enabled  transformation,  identification  of  key  stakeholders,  and  de-­‐‑
velopment  and  engagement  of  leadership  institutions.  From  this  the  broad  directions  for  
national  digital  policies  and   strategies  will   emerge.   In   turn,   these   strategic   thrusts  will  
help   identify   and  prioritize   transformation   initiatives.   The  process  may   be   carried   out  
also  at  the  sectoral  and  local  levels,  in  continuous  interaction  with  national-­‐‑level  activi-­‐‑
ties,   to  ensure  bottom  up   initiative,  broad  ownership,  and  deep   integration  across   sec-­‐‑
tors   and   levels.   Striking   the   right   balance   between   local   and   national   initiatives   is   a  
constant  challenge.    
  
The  next   step   is   to  mobilize  necessary   resources   from  all  partners   and   stakeholders.   It  
may   take  many   forms  of  public-­‐‑private   financing  and   innovative   funding  mechanisms  
to  sustain  the  transformation  process.  
  
Holistic  digital   transformation   faces  varied   implementation  challenges.  Countries  have  
experienced   significant   vision-­‐‑implementation   (or   aspiration-­‐‑reality)   gaps.   These   gaps  
need  to  be  understood  and  systematically  addressed.  Goals  and  measurable  indicators,  
monitoring  and  evaluation,  and  feedback  channels  must  be  established  as  early  as  pos-­‐‑
sible   during   the   planning   process.   Results   of  monitoring   and   evaluation  will   provide  
continuous   assessment   of   progress,   digital   readiness   and   development   outcomes.   As  
sustainable   transformation   takes   time,   often  decades,  measuring  progress   and  demon-­‐‑
strating  benefits  are  critical  to  political  support  for  the  process.4  Integrating  lessons  from  
experience  will  speed  up  learning  and  reduce  costs  of  ICT-­‐‑enabled  transformation.    

  
Transformation  as  adaptive  learning    

  
Successful   countries  perceive   their  digital   transformation   strategy  not   only   as   a  policy  
document,  but  also  as  a  dynamic  and  evolving  process.  A  core  challenge  of  digital  trans-­‐‑
formation   is   to   build   capacity   for   agile   learning,   adaptive   implementation,   and   trans-­‐‑
formative  leadership.  In  this  context,  focusing  on  a  blueprint  –  the  strategy  document  –  
may  hurt  the  country  more  than  help  it.  
  
Integration  of  ICT  into  the  economy  and  society  is  a  complex  socio-­‐‑technical  process  that  
requires   experimentation,   adaptation,   social   learning,   and   dexterous   coordinating.   An  
overall  societal,  political,  and  cultural  change  must  take  place  in  which  various  kinds  of  
technical,   institutional,   and   social   innovations   interact   with   each   other.   This   requires  
building  momentum   for   effective   deployment   of   ICT   across   the   nation.   The   aim   is   to  
create   dynamic   comparative   advantage   by   utilizing   technological   and   institutional  
changes   as   driving   forces   of   development,   while   harnessing   intangibles   such   as  
knowledge,  and  organizational  and  social  capital.      

                                                
4  The  time  frame  is  a  function  of  size  of  economy,  local  capabilities,  leadership  commitment,  and  
sense  of  urgency.  Singapore’s  move   from  a  middle-­‐‑income   to  a  high-­‐‑income  economy,  enabled  
by  digital  transformation,  took  about  three  decades.      
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Governments  play  several   important   roles  as   stakeholders:   creating  an  enabling  policy  
environment;  dealing  with  institutional  resistance,  agency  problems  and  regulatory  fail-­‐‑
ures;   correcting  market   and   coordination   failures;  providing  a  platform   for   innovation  
and  technological  learning;  and  influencing  change  in  other  institutions  through  collec-­‐‑
tive  action.  But  governments  cannot  do  it  alone.   In  countries  such  as  India,   the  private  
sector   took   the   leading   role.   The   Indian   government   has   over   time   assumed   strategic  
leadership,  as  policy  setter,  a  major  user  of  ICT  for  the  delivery  of  public  services,  inves-­‐‑
tor  in  technical  education,  and  co-­‐‑investor  in  the  first  generation  of  software  technology  
and   ICT  services  parks.  Civil   society  participation  was  also  essential   to  mobilize  social  
entrepreneurship  and  social  learning,  and  to  overcome  digital  and  development  divides.  
Prospects   for   success   substantially   increase  when   governments  work   in   close   partner-­‐‑
ships  with  business,  civil  society  and  academia.    
  
Transformation  as  “creative  destruction”  demands  openness  and  innovation,  and  these  
in  turn  require  a  culture  supportive  of  learning.  Lessons  of  development  suggest  that  it  
is  a  process  of  innovation,  experimentation,  learning,  and  ultimately,  social  and  institu-­‐‑
tional  transformation.  Globalization  and  the  ICT  revolution  have  accelerated  this  process  
and  opened  up  new  options  for  development.  Thus,  creativity  and  learning  take  an  even  
more  important  role  than  in  the  past  in  aiding  the  transformation  process.    
  
Strategic   thinking   is  necessary  not  only  at   the  planning  stage,  but  also   throughout   im-­‐‑
plementation.   Integrating   ICT   into   development   efforts   requires   using   technology   in  
new   ways   and   in   new   contexts.   Instruments   and   incentives   used   to   promote   ICT-­‐‑
enabled  transformation  work  differently  in  countries  with  different  levels  of  institutional  
maturity   and   technological   capabilities.   Governments,   enterprises,   and   communities  
have   to  discover   their  own  best  practices,  or  adapt  promising   international  ones.  They  
must  engage  in  experimentation  and  pragmatic  innovation  for  solutions  that  work  in  the  
local  context.  In  economic  literature,  this  is  identified  as  a  process  of  self-­‐‑discovery  (Ro-­‐‑
drik,  2007).  Business  literature  calls  it  an  emergent  strategy  (Mintzberg  et  al,  1998).  
  
At  the  country  level  the  process  of  self-­‐‑discovery  involves  identifying  “first  movers”  and  
facilitating   pockets   of   dynamism;   scaling   up   and   learning   from   the   experience   of   pio-­‐‑
neers   to  build  a   critical  mass   for   reform  and   transformation;  and   finally,  widening   the  
process  beyond  existing  clusters  or   islands  of  excellence   into  new  innovation  domains.  
At  the  enterprise  or  public  agency  level,  similar  processes  are  at  work:  identifying  prom-­‐‑
ising   innovation   platforms;   developing   a   portfolio   of   ICT-­‐‑enabled   transformation   pro-­‐‑
jects;  scaling  up  successes  into  new  services  and  practices;  and  finally,  institutionalizing  
the  process  of  enterprise-­‐‑wide  transformation.  Leadership,  vision,  and  national  strategy  
play   vital   roles   in   enabling   first   movers,   pilots,   and   bottom-­‐‑up   initiatives;   scaling   up  
successes  and  building  critical  mass;  and  institutionalizing  the  transformation  process.  
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Strategizing  for  national  transformation    
  
A  national  strategy  for  digital   transformation  should  therefore  serve  several  pragmatic  
roles.  

• Develop  a  shared  vision,  mobilize  resources,  and  build  coalitions  for  policy  and  
institutional  reforms.  

• Devise  policies  and  programs  to  overcome  barriers  to  transformation.    
• Clarify  roles,  build  public-­‐‑private  partnerships,  and  facilitate  participation  by  all  

stakeholders.  
• Focus   scarce   resources   on   exploiting   ICT   for   national   priorities   and   help   se-­‐‑

quence  and  phase  complementary  investments.  
• Promote  digital  inclusion,  societal  applications,  bottom  up  efforts,  and  scaling  up  

of  successful  innovations.      
• Leverage  the  potential  of  the  ICT  services  industry  in  support  of  economy-­‐‑wide  

competitiveness.  
• Reorient  national  innovation  to  meet  the  learning  requirements  of  ICT  as  the  cat-­‐‑

alyst  for  productivity.  
• Address   failures,   exploit   network   effects,   secure   investments,   and   accelerate  

learning.    
• Monitor  technological  trends,  anticipate  implications  for  development  and  com-­‐‑

petitiveness  –   the   faster  and  more  disruptive   the  change,   the  more   the  need  for  
foresight  and  adaptive  capacity  to  integrate  ICT  in  national  transformation.    
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Part  Two  
Pursuing  Transformation  Possibilities  

  
  

This   second   part,   composed   of   three   chapters,   shows   key   steps   in   integrating   digital  
transformation  into  national  development  and  competitiveness  strategies,  benchmarking  
and  assessing  digital   readiness,   setting  goals  and   targets,  and  mobilizing  stakeholders.  
Frameworks  and  tools  are  suggested  to  help  policy  makers  design  transformation  strat-­‐‑
egies   for   the  whole  government  and   for  selected  service  sectors  such  as  education  and  
finance.   The   section   covers  ways   to   leverage  mobile,   open  government  data,   big  data,  
and  analytics  to  accelerate  transformation.    
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Chapter  3  
Integrating  ICT-­‐‑enabled  Transformation    

into  Development  
  
  
Stakeholders  involved  in  digital  transformation  should  consider  these  issues:  

• How  should  we  go  about  developing  a  shared  vision  of  national  transformation?    
• How   can   a   national   ICT   strategy   become   integral   to   the   national   development  

and  competitiveness  strategy?      
• How  can  ICT  strategies  be  designed  to  attain  global  and  national  goals  for  inclu-­‐‑

sive  and  sustainable  development?    
• Why  is  a  country  diagnosis  necessary,  and  what  benchmarks  and  readiness  indi-­‐‑

cators  will  help  set  goals  and  targets?      
• What   factors  are   to  be  considered   in   setting   the   scope  and  pace  of   change,  and  

why  are  focusing,  prioritizing,  and  sequencing  important?    
  
Develop  a  shared  vision  
  
Digital   transformation  strategy  focuses  on  options  and  opportunities   facilitated  by  ICT  
in  the  context  of  development  and  globalization.  Corporate  strategists  and  development  
planners   have   increasingly   relied   on   agile   processes   and   tools   (Mintzberg,   et   al,   1998;  
Hanna  and  Picciotto,  2002)  for  such  a  purpose.  A  creative,  adaptive  learning  process  is  
essential  when  dealing  with  fast  moving  technologies  in  a  dynamic  global  economy.      
  
But  where  do  we  begin  with  our  digital  transformation  strategy?  Do  we  begin  with  the  
nation  as  a  whole,  or  with  selected  sectors?  Should  our  strategy  be  based  on  ICT  trends  
and  their  implications  for  the  national  economic  strategy?  Should  we  first  focus  on  par-­‐‑
tial  ICT  interventions?  Is  there  an  optimal  sequence  to  follow  in  order  to  maximize  the  
benefits?        
  
The   scenarios   in  Figure  3   illustrate   strategic   thinking  about   the  options  by   simplifying  
the   range   of   potential   country   conditions   and   describing   it   along   two   distinct   dimen-­‐‑
sions.  Some  countries  have  neither  a  comprehensive  development  strategy  nor  a  holistic  
ICT   strategy   (scenario   1).   Under   this   scenario,   low   payoffs   and   low   sustainability   are  
likely.  An   unclear   development   strategy   and   poor   enabling   environment   can   severely  
curtail   the  benefits  of   ICT   (scenario  2).   It   is  counterproductive  and  wasteful   if  national  
priorities   remain   unclear   and   substantial   investment   in   ICT   becomes   an   end   in   itself.    
Under  such  conditions,   it   is  prudent   to   focus  only  on  selective   interventions   in   sectors  
where  there  are  relatively  clear  development  strategies,  and  complementary  inputs  exist  
for  digital  transformation.    
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A  selective  approach  to  leveraging  ICT  in  the  context  of  a  clear  and  comprehensive  de-­‐‑
velopment  strategy  may  yield  significant  benefits  but  limited  to  only  those  sectors  where  
ICT   is   effectively   deployed   (scenario   3).   Finally,   evidence   from   leading   countries   sug-­‐‑
gests  that  the  impact  of  ICT  is  highest  when  the  development  strategy  is  clear  and  ICT  is  
utilized  holistically  for  that  development  strategy  (scenario  4).  To  move  to  this  last  sce-­‐‑
nario  that  will  maximize  the  development  impact  of  their  ICT  investments  and  create  a  
sustainable  ICT-­‐‑enabled  transformation  ecosystem,  countries  must  think  holistically  and  
simultaneously  about  ICT  and  development  strategies,  plan  and  experiment  to  integrate  
both  strategies  in  a  dynamic  way,  and  open  up  new  options  for  development.  
  
Figure  3:  Strategies  for  Integrating  ICT  and  Development    

Source:  Hanna,  2010a,  p.21  
  
Interactions   between   strategies   for   ICT   and   for   economic   development   are   not   a   one-­‐‑
time  event.  They  help  shape  and  are  shaped  by  a  shared  vision  and  the  role  of  ICT  in  the  
transformation  process.  They  evolve  over   time,   in  response   to  mutual  adjustments,  ex-­‐‑
perimentation,   learning,   and  discovery.  They  are  not   the  product   of   a   single   leader  or  
institution,   but   are   nurtured   by   many   institutions   and   champions   of   transformation.  
They   are   based   on   continuous   dialogue   among   government   reformers   and   business  
leaders  on  the  one  hand,  and  ICT  suppliers  and  strategists,  on  the  other.  Therefore,  such  
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in  an  unclear    

development  strategy:    
modest  payoffs,  perhaps  
counterproductive  when  
over-­‐‑investing  in  low  
development  priorities  

Scenario  1  
  

Partial  ICT  approach  
within  an  unclear    

development  strategy:  
low  payoff  and  low  sus-­‐‑

tainability  

Scenario  4  
  

Holistic  ICT  approach    
integrated  into  a  clear    
development  strategy:  
maximum  impact  

 

APPROACH TO ICT     PARTIAL 

DEVELOPMENT 
STRATEGY 

UNCLEAR 

CLEAR 

HOLISTIC 



 
 

18 

interactions  should  be  integrated  in  the  digital  leadership  institutions  and  policymaking  
mechanisms  of  a  country.  
  
A  vision  of  transformational  change  leading  to  the  networked  society  should  present  a  
compelling  narrative  about  the  future  for  all  stakeholders.  It  should  also  provide  guid-­‐‑
ance   for   the   prioritization   of   transformation   projects   and   programs   best   tailored   for   a  
given  country.    However,  some  general  guidelines  may  be  useful.      

• Start   with   the   end   in   mind.  What   does   “transformative   development”   mean?  
Why  do  we  aspire  for  a  networked  society?  What  will  it  be  like  to  live  in  an  in-­‐‑
clusive  information  society?  What  does  transformation  mean  for  youth,  women,  
rural,   and  marginalized  groups?  Leaders  must   present   in   concrete   terms   to  di-­‐‑
verse  stakeholders  how  the  vision  will  be  realized.  They  must  answer  the  ques-­‐‑
tion:  what  will  this  change  mean  for  me?    

• Clearly  articulate  priorities  across  sectors.  A  vision  emphasizing  an  empowered  
and  productive  rural  population,  for  example,  would  imply  giving  priority  to  ru-­‐‑
ral  access  and  connectivity,  content,  multipurpose  rural   information  centers,   in-­‐‑
formation   literacy,   rural   entrepreneurship,   applications   that   serve   the   local  
government,  and  local  service  delivery.  The  vision  would  also  draw  attention  to  
synergies  and  complementarities  among  these  elements  of  transformation  in  the  
rural  areas.  Alternatively,  for  an  advanced  urban  society,  such  a  vision  may  give  
priority   to  sustainability,   resilience,  smart  cities,   smart  growth,   innovation  clus-­‐‑
ters,  and  other  aspects  of  a  knowledge  economy  enabled  by  ICT.    

• Prioritize   a   shared   infrastructure.  A   national   vision   of   digital   transformation  
should  place  high  priority  on  a  shared  (common  and  reusable),  scalable,  and  dy-­‐‑
namic   (open,   flexible)   information   infrastructure;   human   resources   capability  
development;  and  effective  methods  to  solve  cross-­‐‑sectoral  interdependencies.  It  
should  be  the  basis  for  prioritizing,  sequencing  and  phasing,  thus  accommodat-­‐‑
ing  initial  constraints,  while  exploring  potential  synergies.  

• Promote   collaboration   among   key   players.   Partnering   among   major   players  
helps  to  attract  private  investment,  while  encouraging  network  opportunities  in  
public   and   private   sectors,   the   education   system,   civil   society,   and   with   other  
stakeholders.   For   example,   when   governments   create   favorable   conditions   for  
collaboration  among  ICT  businesses  and  the  education  system,  the  private  sector  
may  upgrade  the  education  system  to  meet  the  demand  of  business  with  quali-­‐‑
fied  ICT  professionals.    

• Seek   synergies   in   competing   stakeholder   visions.   A   dynamic   national   vision  
must  build  consultative  and   learning  mechanisms   to  adapt   to  major  changes   in  
the  national  and  global  political  environment.   In  the  first  digital   transformation  
program  in  Sri  Lanka  in  2002,  there  were  several  narrow  and  competing  visions  
of  what  ICT  may  contribute  to  the  development  of  the  country.  A  deliberate  ef-­‐‑
fort  was   initiated   to  engage  various  stakeholders   in  creating  a  shared  vision  by  
drawing   upon   the   synergies   among   them.   A   process   such   as   this   may   evolve  
over  time  to  reflect  changes  in  the  local  and  global  contexts.  
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• Link  the  national  vision  to  local  initiatives.  Grassroots   initiatives  are  often   led  
by  NGOs  with  donor  support.  They  attempt  to  deliver  quick  results,  create  local  
champions  and  provide  valuable  lessons.  However,  relying  exclusively  on  “low  
hanging  fruit”  –  easily  implementable  pilots  –  can  fragment  resources  and  dimin-­‐‑
ish  national  capacity  to  deliver  long-­‐‑term,  cross-­‐‑sectoral,  and  strategic  solutions.  
Priority   should  be   given   to   replicable,   scalable,   and   sustainable  pilots   that   also  
share  the  national  vision  and  help  to  advance  national  goals  for  transformation.  

  
Pursue  global  development  goals  
  
As  part  of  developing  a  compelling  narrative  and  clear  destination,  policy  makers  may  
consider  linking  their  digital  transformation  strategy  to  the  post-­‐‑2015  development  goals  
articulated  by  the  UN  (2013).  Where  does  ICT  fit  in  with  the  global  development  agen-­‐‑
da?  Where  does  ICT  fit  in  with  a  country’s  development  agenda,  without  straying  from  
the  global  consensus  on  development  goals?    
  
Researchers  and  practitioners  in  ICT  for  development  tend  to  live  in  a  “bubble”  1  (Heeks,  
2014).  Among   aid   agencies,   ICT   is   isolated,   dominated   by   technologists,   and   not   ade-­‐‑
quately   connected   to   global  development   goals.   In  most  developing   countries,   the  na-­‐‑
tional  ICT  agenda  is  led  by  the  ministries  of  ICT  and/or  by  telecom  regulatory  agencies.  
ICT  policies  and  strategies  are  often  pursued  independent  of  the  country’s  development  
strategies,  and  rarely  viewed  as  enablers  of  transformation.  Current  tools  for  assessment  
of   country   readiness   reinforce   the   exclusive   concern  with   the   technical   components   of  
readiness   and   availability   (access),   while   neglecting   adoption,   use,   and   impact.   These  
practices  must  change  for  policy  makers  and  aid  agencies   to  realize  transformative  de-­‐‑
velopment.    
  
One  promising  way  is  to  explicitly  link  national  ICT  strategies  to  global  and  national  de-­‐‑
velopment   objectives.2  To   address   environmental   goals,   policy   makers   may   stress   the  
use  of  ICT  to  monitor  and  improve  the  environment,  and  mitigate  and  adapt  to  climate  
change.  They  may  link  ICT  to  attaining  resilient  and  sustainable  global  and  sectoral  de-­‐‑
velopment   goals.   For   example,   how   will   ICT   policies   and   strategies   address   poverty  
eradication?  How  can  ICT  mobilize  finance  for  development  and  make  finance  more  in-­‐‑
clusive?  How  will  ICT  be  diffused  and  made  effective  to  generate   jobs  and  make  other  
sectors  of   the  economy  more  productive  and  competitive?  Should  ICT  be  used  to  fight  
corruption  and  make  public  services  work  for  the  poor?  Should  ICT  be  used  to  improve  
urban  planning,  governance,  and  services?  How  can  we  ensure  that  ICT  can  be  a  tool  for  
inclusive  development?    
                                                
1  This  is  also  the  case  in  policy  debates  on  ICT  among  the  most  advanced  countries.  The  debates  
are  usually   led  by  technologists  or  specialized  ICT  agencies,  with   little  participation  from  other  
disciplines  or  stakeholders.  
2  Heeks  (2014)  argues  for  making  similar  explicit  links  to  set  the  new  priorities  for  ICT4D  research  
in  a  post-­‐‑2015  world.    
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To   answer   these   questions   digital   transformation   leaders  must   speak   the   language   of  
development  with  other  stakeholders.  Even  so,  specific  answers   for  a  country  may  not  
emerge  fully  at  the  outset.  They  may  have  to  be  invented,  reimagined,  and  experimented  
with  during  the  course  of  transformation.    
  
Benchmark  and  analyze  SWOT  
  
A  holistic  country  diagnosis  can  provide  a  solid  start  for  setting  strategic  priorities  and  
realistic  targets.    
  
Tools,  methodologies,  and  indicators  for  assessing  and  ranking  country  readiness  for  the  
networked  world  have  mushroomed.  As  with  any  other  tool,  benchmarking  can  be  mis-­‐‑
used,  and  should  be  clearly  understood  and  used  with  care.  These  indices  and  their  un-­‐‑
derlying  methodologies   have   their   limitations   –   for   example,   keeping   out   dimensions  
difficult  to  measure.  They  should  be  properly  interpreted  in  relation  to  specific  national  
circumstances,   and   only   then   used   as   an   input   to   a   Strength-­‐‑Weakness-­‐‑Opportunity-­‐‑
Threat  (SWOT)  analysis,  target  setting,  and  strategy  development.    
  
Broadly  stated,  digital  readiness  assessments  measure  a  country’s  ability  to  exploit  ICT  
for  human,  economic,  or  democratic  development.  They  help  identify  underlying  issues  
of  technical  and  human  capacity  that  will  need  to  be  addressed  to  effectively  implement  
ICT   for   transformation.  However,   readiness  assessments   cannot   substitute   for,  but   can  
help  to  engage  stakeholders  directly  in  a  national  dialogue  on  goals,  targets,  and  priori-­‐‑
ties  for  digital  transformation.  
  
Both   vision   and   strategy   should   be   guided   by   in-­‐‑depth   information   about   a   country’s  
digital   readiness   and   positioning   in   the   global   economy.   Several   methodologies   have  
been  developed  and  used  by  organizations  to  establish  rankings  for  telecommunication  
infrastructure,   human   capital,   online   services,   global   competitiveness,   innovation,   etc.    
The  World  Economic  Forum  developed  the  Networked  Readiness  Index  (NRI);  the  UN  
developed  the  e-­‐‑Government  Development  Index  (EGDI);  and  the  World  Bank  has   the  
Knowledge  Economy  Index  (KEI).  
  
The   International   Telecommunication   Union   (ITU)   continues   to   publish   its   series   on  
Measuring  the  Information  Society.   It   features   two  benchmarking   tools:   the   ICT  Develop-­‐‑
ment   Index   (IDI)   and   the   ICT  Price  Basket   (IPB).  The   former   captures  progress   in   ICT  
development   in   155   countries   through   a   composite   index   of   11   indicators.   The   latter  
tracks  the  cost  and  affordability  of  ICT  in  more  than  160  countries  through  a  composite  
index  of  fixed  line,  mobile,  and  broadband  tariffs  over  time.  Efforts  continue  to  be  made  
to  develop  partnerships  on  measuring   ICT   for  development,   including  one   led  by   ITU  
and   the   UN   Conference   on   Trade   and   Development   (UNCTAD).  Many   other   indices  
have  emerged  to  cover  different  aspects  of  digital  readiness  and  benchmarking.        
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The  Networked  Readiness  Index  (NRI)  of  the  World  Economic  Forum  is  a  good  example  
of  a  holistic  approach  to  measure  access  to  and  impact  of  ICT  (Box  1).      
  

Over  a  decade,   the  NRI  has  evolved  and  grown   in   scope.  The   index  now   includes   the  
creation  of  new  skills  crucial   to  an   information-­‐‑rich  society,  access   to  digital   resources,  
software  and  skills,  and  proxies  of  social  and  economic  impact.  Thus,  it  aims  to  identify  
areas  where  investment,  regulation,  and  incentives  can  accelerate  the  impact  of  ICT.    
  
UN’s   EGDI   measures   digital   development   in   governments   across   193   UN   member  
states.  It  is  a  composite  index  based  on  the  weighted  average  of  three  normalized  indi-­‐‑
ces:  a  government  online  services  index,  a  telecommunications  infrastructure  index,  and  
a  human  capital   index.  The  online   services   indicator  particularly  has  been  evolving   to  
get   a   better   understanding   of   the   transformation   process.  While   the   EGDI   focuses   on  
various   factors   affecting   the   delivery   of   a   successful   digital   transformation   program,  
ITU’s  IDI  index  centers  on  broader  ICT  indicators,  and  both  NRI  and  the  World  Bank’s  
KEI  work  on  a  much  broader  evaluation  of  economic  and  social  factors  impcting  the  use  
of  ICT.    
  
The  short-­‐‑lived  Office  of  the  e-­‐‑Envoy  in  the  UK  compared  the  progress  of  digital  strate-­‐‑
gy  in  the  country  and  gathered  and  analyzed  best  practices  from  around  the  world,  with  
emphasis  on  e-­‐‑Government.  The  EU  has  also  been  benchmarking  digital  public  services  
in  Europe  across  20  basic  services.  These  tools  and  indicators  provide  insight  into  initial  
conditions  in  a  country,  help  with  global  analyses,  and  benchmarking  countries  against  

Box  1:  The  Networked  Readiness  Index  (NRI)  
  
The  NRI  aims  at  measuring  the  capacity  of  economies  to  fully  leverage  ICT  for  increased  
competitiveness   and  development,  building  on  a  mixture  of  hard  data   collected  by   in-­‐‑
ternational  organizations  such  as  the  ITU,  the  World  Bank,  and  the  United  Nations,  and  
survey  data  from  the  Executive  Opinion  Survey,  conducted  annually  by  the  World  Eco-­‐‑
nomic  Forum  in  each  of  the  economies  covered  –  144  developed  and  developing  econo-­‐‑
mies  (2014).  

  
The  Networked  Readiness  Framework  underlying  the  NRI  assesses:  

• the  presence  of  an  ICT-­‐‑friendly  environment,  by  looking  at  a  number  of  features  
in  the  country’s  business  sector,  some  regulatory  aspects,  and  soft  and  hard  infra-­‐‑
structure  for  ICT;  

• the   level  of   ICT  readiness  of   the   three  main  national   stakeholders   –   individuals,  
the  business  sector,  and  the  government;  and  

• the  actual  use  of  ICT  by  the  above  three  stakeholders.  
  

ICT  impact  sub-­‐‑index,  a  fourth  sub-­‐‑index,  has  been  added  since  2012,  to  measure  the  ef-­‐‑
fect  of  ICT  on  both  the  economy  and  society,  a  complex  but  increasingly  important  task.  
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comparators  and  competitors.  However,  assessments  also  represent  heavy   investments  
in  data  collection,  with  primary  attention  given   to   international   rankings.   Instead   they  
should  be  aimed  at  mobilizing   local   stakeholders,   and  helping   local   actors  design  and  
implement  their  national  ICT  strategies.  
  
The  world  of  measurement  is  evolving  to  meet  new  expectations.  The  World  Economic  
Forum  has  recently  refined  its  framework  to  increase  focus  on  the  measurement  of  out-­‐‑
comes.  The  European  Commission  benchmarking  survey  is  placing  greater  emphasis  on  
piloting  and  broadening   its   coverage  of   the   local   level.  UN  and  other  aid  agencies  are  
placing  greater  emphasis  on  outcomes  and  the  impact  of  ICT  on  development.  New  ICT  
indicators  are  planned  for  the  post-­‐‑2015  Millennium  Development  Goals  (MDG).    
  
Despite  their  limitations,  digital  readiness  assessments  function  as  pointers  to  broad  are-­‐‑
as   requiring   improvement.   They  provide   a   useful   start   for   a   national   dialogue   among  
stakeholders,  attract  attention  of  policy  makers,  and  help  build  coalitions  for  reform.  All  
the  same,  assessments  ultimately  provide  static  analysis  and  cannot  substitute  for  a  stra-­‐‑
tegic   approach.   A   strategic   framework   balances   priorities  within   resource   constraints;  
allows  for  a  dynamic  learning  process;  helps  engage  stakeholders  in  downstream  strate-­‐‑
gy   formulation   and   implementation;   and   establishes   systems   for  monitoring   progress  
and  evaluating  results  to  streamline  managing  transformation.  
  
A   SWOT   analysis   draws   on   information   gathered   from   country   rankings   and   assess-­‐‑
ments,  from  indicators  that  contribute  to  composite  indices,  and  from  qualitative  inputs  
by  key  stakeholders.  It  also  benefits  from  a  deeper  understanding  of  technological  trends  
such  as  open  data,  big  data  and  analytics,  wireless  broadband,  cloud  computing,  and  the  
associated  opportunities  and  risks.  A  SWOT  analysis  does  not  produce  a  specific  trans-­‐‑
formation  strategy,  but  it  can  help  generate  strategic  options  that,  in  turn,  can  guide  and  
enrich  the  search  for  common  strategic  thrusts,  goals,  and  targets.  
  
Set  the  planning  horizon  
  
Goals   and   targets   must   be   based   on   local   considerations   –   aspirations,   funding   re-­‐‑
sources,   political   dynamics,   and   capability   to   absorb   technological   change.   Countries  
often   take  a   short-­‐‑term  perspective,  driven  by  political   considerations,   and   limited  ap-­‐‑
preciation  of  the  requirements  of  initiating  and  sustaining  change.  Some  elements  of  dig-­‐‑
ital   transformation   demand   long-­‐‑term   planning,  while   others   need   short-­‐‑term   targets.  
Communication  infrastructure,  and  institutional  and  human  resources  development  for  
a  networked  society  are  best  addressed  within  a  term  of  7–10  years.  Some  of  the  building  
blocks   for   transforming   government   or   public   sector   take   time   to   develop,   although  
cloud  computing  and  mobile-­‐‑based  delivery  of   services  are  enabling   faster  adaptation.  
On  the  other  hand,  developing  policies,  ecosystems  for  mobile  apps  and  open  data,  ap-­‐‑
plications   for   government   and   society,   can   be   pursued   with   short   and  medium   term  
goals,  and  benefit  from  experiences  of  frontrunner  countries.      
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Choices  of  specific  goals  and  targets  should  be  informed  by  past  progress,  current  situa-­‐‑
tional  analysis  supported  by  surveys  of  users  and  suppliers,  and  benchmarks  and  rank-­‐‑
ings  of  comparator  countries  in  areas  such  as  networked  readiness.  One  recommended  
approach   for   follower   countries   is   to  have   their   targets   informed  by  progress  of   coun-­‐‑
tries   ahead   of   them   in   their   transformation   journey   but   close   to   their   overall   socio-­‐‑
economic  development.  Goals  and  targets  may  be  refined  over   time  based  on  frequent  
surveys  and  feedbacks  from  stakeholders,  and  agile  monitoring  and  evaluation  systems.  
  
Transformation   strategies   should   focus   efforts,   resources,   and   leadership   attention   on  
producing   tangible   results,   creating   momentum   and   political   support,   matching   the  
availability  of  local  resources  and  capabilities,  and  ensuring  sustainability.  Many  coun-­‐‑
tries  have  vision  statements  that  are  “all  encompassing  in  scope  without  being  strategic  
or  actionable”  (UNDP  ICT  Taskforce  Series  3,  2003).  Without  a  strategic  focus,  the  plan-­‐‑
ning  process  could  be  hijacked  by  special  interests,  or  spread  too  thinly  on  many  initia-­‐‑
tives,  thus  fragmenting  into  unfinished  projects.    
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Chapter  4    
Transforming  Government  

  
  
To   be   effective,   ICT   adoption   in   the   public   sector  must   combine  with   complementary  
investments  in  human  capacity,  institutional  practices,  and  policy  reform.  Policy  makers  
should   therefore  be   clear   about   their  national   objectives   for   transforming  government,  
and  seek  answers  to  the  following  questions:  

• Why  should  we  transform  government?    
• What  makes  a  whole-­‐‑of-­‐‑government  approach  necessary  and  cost-­‐‑effective?  
• Why  should  we  adopt  shared  infrastructures?      
• Why   is   demand  mobilization   critical   to   sustainable   changes   in   public   services,  

and  what  are  the  best  practices?  
• Why  should  mobile  government  be  a  priority  and  what  can  it  offer?    
• What  can  big  data  and  analytics  tools  offer  as  part  of  transforming  government  

and  what  are  the  best  practices?  
• What  is  the  promise  of  open  government  data  and  how  can  it  be  realized?    

  
Imperatives  for  transforming  government  
  
Governments  all  over  the  world  face  a  potent  combination  of  challenges  today:  increas-­‐‑
ing  budget  shortfalls;  rising  public  expectations  for  services;  growing  inequalities  in  in-­‐‑
comes   and   opportunities;   declining   trust   in   government   for   failing   to   deliver   on  
promises;  and  the  need  to  compete  in  a  fast-­‐‑moving,  knowledge-­‐‑based  global  economy.    
  
Although  literature  on  the  subject  of  digital  government  mostly  focuses  on  technology,  
isolated  applications,  and   incremental  change,  government  transformation  must  be  en-­‐‑
visaged   in   the   context   of   reform  and  development.   The   imperatives   for   such   transfor-­‐‑
mations   in   developing  nations   are   further   driven   by   severe   financial   constraints,   poor  
infrastructure   and   public   services,   unmet   basic   needs,   fragile   democracies,  weak   gov-­‐‑
ernance,   high   levels   of   inequalities,   and  widespread   information  poverty.  As   transfor-­‐‑
mational   changes   are   inherently  more   risky   and   benefits   take   time   to   realize   typically  
beyond  electoral  cycles,  there  is  often  a  bias  towards  incremental  change.  
  
Most   governments   face   budget   pressures   and   shortfalls,   caused   by   increased   demand  
for  services  combined  with  insufficient  tax  revenues.  In  higher  and  middle-­‐‑income  coun-­‐‑
tries,   aging  populations  add  a  huge  burden   to  health,  pension,  and  other   support   sys-­‐‑
tems.   In   developing   countries,   budget   pressures   are   more   acute   and   are   caused   by  
additional  factors  such  as  fast  growing  populations,  nascent  social  protection  systems  to  
compensate   for   economic   volatility,   global   competition   for   foreign   direct   investment  
(FDI)   through   tax   reductions,   and  drying  up  of   traditional   sources  of   revenue   such  as  
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tariffs  on  trade.  New  public  initiatives  are  often  introduced  when  the  economic  outlook  
is  promising.  Subsequently,  when  cyclical  budget  shortfalls  occur,  politicians  faced  with  
a  backlog  of  unmet  popular  demands  are  reluctant  to  cut  the  programs.    
  
Citizens   and   businesses   today   expect   demonstrable   results   and   better   responsiveness  
from  governments.  This   is  particularly   the   case  with  middle-­‐‑income  developing   coun-­‐‑
tries  where  multinationals  are  setting  the  standards  through  their  global  services,  client  
support,  and  their  own  service  requirements  from  local  governments.  Citizens  expect  to  
be  connected  to  government  information,  services,  and  assistance  anytime,  anywhere.    
  
There  are  also   the   challenges  of   rising   income   inequality  and  asymmetric   access   to   in-­‐‑
formation,   knowledge   and   opportunities.   In  many   poor   countries,   public   services   are  
exclusively  available  to  the  wealthy  and  the  urban  middle  class,  if  at  all.  Whatever  pub-­‐‑
lic  services  are  offered,  they  are  of  poor  quality,  provided  inefficiently  at  high  costs,  and  
are  a  major  source  for  bribery  and  corruption  (World  Bank,  2004).  As  new  technologies  
are  implemented,  governments  face  the  further  challenge  of  making  public  services  ac-­‐‑
cessible  to  all  citizens  through  multiple  channels.  A  digital  divide  further  reinforces  the  
service  divide  by  reducing  pressure  from  well-­‐‑served  classes  to  improve  public  services  
across  the  board.    
  
Governments  all  over,  but  especially  among  the  poorer  developing  countries,  encounter  
declining   trust   and   legitimacy  when   they   fail   to   deliver   basic   services   and   security   to  
large   segments   of   their   populations.  Democracies   are   particularly   vulnerable   as   social  
and  political  forces  press  for  decentralization,  while  economic  forces  demand  integration  
with   regional  and  global  economies.  This   crisis  of  political   institutions  and  democratic  
governance  can  be  construed  as  a  unique  opportunity  to  review  how  new  technologies  
can  assist  in  a  holistic  reform  of  the  public  sector  (Rubino-­‐‑Hallman  and  Hanna,  2006).  
  
The   speed  with  which   capital   flows   around   the  world   in   search   of   higher   returns   de-­‐‑
mands  more   innovative   governance.  Globally   integrated   and  demand-­‐‑responsive   sup-­‐‑
ply   chains   are   setting   standards   for   customs,   ports,   logistics,   and   trade   facilitation.  
Governments  are  pressed  to  modernize  infrastructures  and  processes.  The  “cost  of  doing  
business”   is   open   for   all   to   examine,   and   countries   are   benchmarked   annually   in   the  
globally  competitive  race  to  attract  investment  (IFC,  2013).  Not  surprisingly,  businesses  
are  often  strong  allies  and  advocates  of  digital  governance  in  an  effort  to  simplify  opera-­‐‑
tions.  Growth  and  economic  development  are  in  significant  part  determined  by  how  the  
government  can  intelligently  regulate  and  facilitate  business  participation  in  the  global  
economy.  
  
Success   in   knowledge   societies   increasingly   depends   on   communication,   information,  
and  innovation.  The  more  rapid  the  pace  of  change,  more  novel  the  challenge,  greater  is  
the  need  for  knowledge-­‐‑based   learning  and  adaptive  organizations.  Non-­‐‑routine  prob-­‐‑
lems   allow   little   time   to   react,   and   involve   a   high   cost   of   failure.  When   governments  
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manage   programs   requiring   complex   administrative   technologies   and   partnerships  
across   the   board,   responsibility   for   solving   problems   is   diffused   among   organizations  
locally  and  globally.  This  is  where  innovative  solutions  are  required  that  draw  upon  in-­‐‑
stant  information  and  communication,  situation-­‐‑based  coordination,  network-­‐‑based  ap-­‐‑
proaches,  and  boundary-­‐‑spanning  performance  management  (Kettl  and  Kelman,  2007).      
  
All   these   imperatives   suggest  moving   beyond   ad   hoc   adjustments   to   sustained   trans-­‐‑
formational  change  in  public  sector  management.  They  dramatically  increase  the  stakes  
associated  with  the  pace  of  government  reform.  They  demand  painful  integration  of  en-­‐‑
trenched  silos,  partnerships  with  business  and  civil  society,  and  enabling  employees  to  
be  part  of  the  change  through  re-­‐‑tooling  and  re-­‐‑skilling.    
    
Objectives  and  uses  of  e-­‐‑government  

  
Reform  objectives  and  visions   should  help  define   the  broad  directions  of  public   sector  
transformation  and  the  use  of  ICT  to  enable  this  transformation.  By  deriving  investment  
priorities   in   ICT   from   reform   objectives,   policy  makers   can   avoid   supply-­‐‑driven   solu-­‐‑
tions  and  secure  alignment  of  ICT  investments  with  reform  objectives.      
  
There   is   a   vast   and   growing   literature   on   e-­‐‑government   applications   (Hanna,   2010a).  
Common  e-­‐‑government  applications  may  be  classified  in  terms  of  enabling  public  sector  
reforms  in  five  areas:  efficiency  and  resource  management;  access  and  quality  of  public  
services;   investment  climate  and  private  sector  competitiveness;   transparency,  account-­‐‑
ability,   and   participation   in   governance;   and   policy   making   and   knowledge   manage-­‐‑
ment.  Each  area  covers  multiple  objectives  and  corresponding  applications.  To  prioritize  
and   sequence   the  applications,  policy  makers   should  be   aware  of  proven   ICT  applica-­‐‑
tions  and  be  clear  about  the  reform  objectives  being  pursued.    
     
Improving  efficiency  and  resource  management  requires  ICT  applications  that:    

• increase  public  sector  productivity;    
• promote  outsourcing  and  partnerships  with  private  sector  and  civil  society;    
• improve  public  resource  mobilization  and  expenditure  management;  
• enhance  civil  service  management;  
• increase  competitiveness  and  lower  transaction  costs  of  public  procurement;  and    
• simplify  and  reengineer  government  processes.  

  
Improving  public  services  requires  applications  that:    

• improve   quality   and   reach   of   basic   public   services   such   as   taxes,   licenses,   per-­‐‑
mits,  certificates,  and  land  titles;    

• support  health,  education,  and  lifelong  learning;    
• provide   choice   and   competition   in   service   delivery   via   information   brokerage  

and  public-­‐‑private  partnerships;  and    
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• reduce   transaction   costs   to   citizens   via   one-­‐‑stop   service   centers,   citizen-­‐‑centric  
portals,  among  others.  

  
Global  competition   is  driving  governments   to   improve   their  business  climate  and  pro-­‐‑
vide  effective  support  services  to  their  SMEs.  Public  sector  reforms  to  reduce  transaction  
costs   to  business,   to  support  entrepreneurship  and  SME  development,  and   to   facilitate  
trade  are  significantly  enabled  by  e-­‐‑government  applications.  The  use  of  ICT  can  stream-­‐‑
line  administrative  procedures  and  reduce  transaction  costs  between  business  and  gov-­‐‑
ernment.   Electronic   public   procurement,   for   example,   is   an   area  where   results   can   be  
demonstrated  early  and  clearly  in  terms  of  efficiency,  agility  and  transparency.  Similar-­‐‑
ly,   ICT   can  provide  business   support   services   to   SMEs  and   facilitate   their   access   to   fi-­‐‑
nance.  ICT  applications  can  also  support   investment  promotion  by  providing  investors  
access  to  information  on  polices  and  regulations.  
  
ICT  applications  can  also  help  to  reform  governance  by  enabling  citizen  feedback,  mak-­‐‑
ing  public  procurement  open  and  transparent  and  by  facilitating  information  sharing  on  
budgets  and  financial  performance.  Electronic  performance  indicators  and  performance  
management   systems   can   track   decisions   and   outcomes   and   engage   citizens   in   policy  
development.  By  promoting  transparency,   ICT  applications  can  enable  effective  decen-­‐‑
tralization.  They  can  also  help  enforce  the  rule  of  law  and  modernize  the  legislature  and  
judiciary.    
  
Finally,  policy  making  and  knowledge  management  too  stand  to  gain  significantly  from  
the  emergence  of  big  data,  analytics,  and  open  data  and  rapidly  growing  mobile  apps.    
  
Adopt  a  whole-­‐‑of-­‐‑government  architecture  and  infrastructure  

  
A   whole-­‐‑of-­‐‑government   (WOG)   approach   uses   enterprise-­‐‑wide   architecture   (EA)   and  
Government  Interoperability  Framework  (GIF)  to  transform  core  government  processes,  
and  secure  interoperability,  connectedness,  and  information  sharing  across  departments.  
This  requires  the  adoption  of  common  standards  for  all  agencies  to  integrate  their  data,  
business  processes,  and  service  delivery  applications  and  channels.  However,  there  is  no  
one-­‐‑size-­‐‑fits-­‐‑all  solution  for  WOG  to  succeed.  Singapore,  for  example,  focused  its  WOG  
effort  on  an  enterprise  architecture  program  as  the  foundation  for  future  initiatives.1  The  
WOG  approach  is  increasingly  part  of  ICT  strategies  around  the  world.  It  has  been  a  fo-­‐‑
cus  area  in  Singapore’s  strategic  plan  (Hanna  and  Knight,  2012).  US  and  UK  have  adopt-­‐‑
ed  different  models,  more  selective  and  centralized.  
  
One  important  tool  to  realize  economies  of  scale  and  customer-­‐‑centered  government  is  
to  organize  common  business  processes  across  agencies  and  around  user  needs.  These  

                                                
1 http://www.egov.gov.sg/egov-­‐‑programmes/programmes-­‐‑by-­‐‑government/whole-­‐‑of-­‐‑government-­‐‑
enterprise-­‐‑architecture-­‐‑wog-­‐‑ea  
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may  involve  front-­‐‑office  business  processes,  such  as  a  shared  call  center,  and  a  common  
portal  for  online  contact  with  enterprises.  They  may  also  cover  shared  back-­‐‑office  busi-­‐‑
ness  processes,  such  as  procurement,  financial  management,  and  human  resources  man-­‐‑
agement  (Figure  4).    
  
Figure  4:  E-­‐‑Government  Architecture  

  
  
  
  
  
  
  
  
  
  
  
  
  
 
  
  
  
  

Source:  Hanna,  2010b,  p.  132  
  
Shared  processes  across  government  agencies  help  overcome  silos  of  public  administra-­‐‑
tion.   The   benefits   can   be   substantial   for   developing   countries   where   duplication   and  
fragmentation   abound.   Common   business   processes   across   agencies   reduce   wasteful  
duplication.  By  reexamining  and  standardizing  common  processes,  a  single  solution  can  
be   diffused   and   re-­‐‑used   many   times   over.   This   approach   also   expedites   information  
sharing  across  agencies  and  reduces  user  burden  of  reporting.  It  allows  agencies  to  focus  
on  core  activities  by  providing   them  with   the  option  of  outsourcing  standardized  pro-­‐‑
cesses.  Such  outsourcing,  increasingly  enabled  by  cloud  computing,  helps  create  econo-­‐‑
mies   of   scale   and   centers   of   excellence.   Consolidating   ICT   expertise   in   support   of  
common  business  processes  too  can  capture  economies  of  scale.  Making  elements  of  ser-­‐‑
vice  delivery  common  raises  awareness  of  overlaps  and  inconsistencies  across  programs  
and  creates  pressures  for  alignment  and  administrative  simplification  (OECD,  2005).  
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Countries  vary  in  levels  of  cooperation  among  agencies.  Some  agencies  may  limit  coop-­‐‑
eration   to   information   sharing,   and   set   up   a   knowledge   center   to   facilitate   knowledge  
exchange  on  common  business  processes,  or  agree  on  a   referential  model  of   standard-­‐‑
ized   processes.  Other  more   cooperative   agencies  may   decide   to   share   some   databases  
and  IT  systems,  and  create  a  shared  service  center.  At  the  highest  level  of  coordination,  
the   shared   service   center  becomes   a   separate  organization.  Approaches   to   adoption  of  
common  business  processes  vary  from  top-­‐‑down  control,  mandating  the  use  of  a  com-­‐‑
mon  solution,  to  a  facilitating  approach,  using  incentives,  to  a  laissez-­‐‑faire  passive  role  for  
the  central  government.  Country  factors  –  ranging  from  culture,  legislation,  and  politics,  
to  public  administration  traditions  –  influence  these  choices.    
  
In  Korea,   the   special   committee   for   e-­‐‑government   analyzes   all  processes   and  develops  
mandatory   common   solutions   at   the   federal   and  municipal   levels.   In  Germany,   the   e-­‐‑
government  agency  is  not  empowered  to  impose  mandatory  use  of  common  processes.    
In  the  US,  the  e-­‐‑government  office  in  the  Office  of  Management  and  Budget  (OMB)  uses  
federal  and  agency  EA  to  identify  common  processes  and  then  uses  the  budget  process  
to  align  all  major  IT  investments  with  this  common  view  for  shared  solutions.    
  
Implementing   common   business   processes   raises   many   challenges.   Involved   agencies  
must   be   convinced   of   the   benefits.   Clear   communication   of   advantages   and   results   is  
critical.  It  is  easier  to  start  small,  perhaps  in  one  agency,  to  show  early  results,  and  scale  
up.  Potential  users  may  participate  early  on  in  the  development  and  implementation  of  
such  processes,   through  advisory  boards  or  steering  committees  representing   involved  
agencies.   It   is  also   important   to  agree  on  mechanisms   to  share  costs  and  revenues.  Ex-­‐‑
pectations  too  must  be  managed,  recognizing  upfront  costs,  and  the  lag  in  realizing  ben-­‐‑
efits.   Clear   implementation   responsibilities   should   be   set   at   the   highest   levels.   It   is  
essential  to  promote  cultural  change  to  make  collaboration  the  norm.    
  
Similar  principles  and  challenges  apply  to  sharing  communication  infrastructures  (gov-­‐‑
ernment-­‐‑wide   networks),   resources   (such   as   skilled   ICT   and   security   staff),   facilities    
(such  as  payment  systems,  delivery  channels),  and  services.  Policy  makers  should  regu-­‐‑
larly  explore  ways   to  encourage   such   sharing,   so  as   to  economize  on   scarce   resources,  
and  maximize  flexibility  and  information  sharing.    
  
Mobilize  demand  and  monitor  adoption  of  e-­‐‑services  
  
Unlocking  the  potential  of  e-­‐‑government  depends  on  high-­‐‑levels  of  uptake  of  e-­‐‑services.  
UK,   for  example,  promotes  a   clearly  branded,   single,   citizen-­‐‑centric,   all-­‐‑of-­‐‑government  
site.  User  segmentation  by  audience  and  topic  ensures  consistent  navigation.  High-­‐‑value  
services  are  targeted  based  on  analysis  of  user  needs.  The  one-­‐‑stop  business  link  website  
has   been   developed   through   cross-­‐‑agency   collaboration   in   response   to   feedback   from  
small   businesses   and   changes   in   business   environment.   In   Germany,   the   government  
has  set  up  user  councils  to  support  agencies  of  central  and  regional  government.    
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Mobilizing  demand  and  educating  users  are  greater  challenges  in  developing  countries  
where   there   is   little   awareness   among   the  masses   and   low   ICT   literacy.  Marketing   of  
people-­‐‑friendly  websites,  development  of  a  single  e-­‐‑government  brand,  and  a  consistent  
navigation  with  a  common  look  and  feel  are  a  best  practice,  as  in  Canada  and  Australia.  
High  uptake  is  also  a  consequence  of  high  value  services  requiring  collaboration  across  
agencies.  Affordable  connectivity  is  also  critical  to  building  a  wide  user  base.    
  
Government   transformation  programs   should   be   tailored   to   take   account   of   the   coun-­‐‑
try’s  ability  to  adopt  and  integrate  ICT  applications  in  public  agencies.  These  programs  
may  benefit   from  e-­‐‑readiness  exercises  already  conducted   for   the  economy  as  a  whole  
(Chapter  3),  or  go  beyond   the  metrics  of  general  e-­‐‑readiness  assessments  and  consider  
factors   specific   to   the   applications   they   are   considering.   As  with   country   e-­‐‑readiness,  
government  e-­‐‑readiness  and  benchmarking  should  not  be  viewed  as  an  end  in  itself,  but  
only  as  a  process  to  engage  stakeholders  and  form  coalitions  for  reform.    
  
In  assessing  the  needs  and  capabilities  of  citizens  to  utilize  e-­‐‑government  services,  plan-­‐‑
ners  should  take  into  account  the  fact  that  a  large  percentage  –  possibly  a  vast  majority  –  
of  citizen  interactions  with  government  services  will  continue  to  be  in  person  or  over  the  
telephone.  In  Ireland,  for  example,  the  Information  Society  Commission  indicated  that  in  
developing   e-­‐‑government   services,   the   readiness   of   citizen   groups   to   use   self-­‐‑service  
channels  must  be  considered,  as  must  the  complexity  and  requirements  of  the  service.  A  
high  proportion  of  interactions  are  in  the  areas  of  health  and  social  services  where  citi-­‐‑
zens  tend  to  be  elderly,  in  poor  health,  and  from  lower  education  and  income  brackets,  
many  of  whom  may  not  benefit  from  a  self-­‐‑service  channel.  
  
To  benchmark  and  monitor,   the   supply  and  demand  of  online   services   can  be  viewed  
from  separate  perspectives.  Demand-­‐‑side  metrics  are  designed  to  track  use  of,  and  satis-­‐‑
faction  with,  e-­‐‑government.  They  can  include  measurements  of  user  attitudes  and  pref-­‐‑
erences   for   services,   as  well   as   barriers   to   usage.  Demand-­‐‑side   indicators   require   user  
surveys.   Supply-­‐‑side  metrics  measure   the   availability   and   sophistication  of   online   ser-­‐‑
vices.  They  can  include  portal  or  e-­‐‑service  benchmarks  such  as  availability  of  portals  and  
applications,   or   sophistication   of   functionality;   and   management   performance   bench-­‐‑
marks   such   as  measurements   of   government   progress   towards   stated   goals,   including  
agency-­‐‑by-­‐‑agency  status.  Most  indicators  can  be  captured  through  Internet  surveys.    
  
It  is  important  to  be  clear  about  the  purpose  and  audience  of  e-­‐‑government  benchmark-­‐‑
ing.  It  can  inform  policy  makers  of  progress  and  past  achievements.  It  can  assist  them  in  
setting  prospective   directions   for   high   e-­‐‑government   performance.  An   often   neglected  
but   important   purpose   is   accountability.  Often   neglected   audiences   for   benchmarking  
are  citizens  and  civil  society  organizations.    
  
The  nature  of  benchmarking  is  likely  to  change  in  line  with  the  maturity  of  the  program  
and  corresponding  change  in  e-­‐‑government  policy  issues  (Heeks,  2009).  While  advanced  
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countries  may  have  moved  beyond  issues  of  e-­‐‑readiness  and  availability  to  focus  on  ser-­‐‑
vice  uptake  and  impact,  for  a  majority  of  the  world’s  nations  many  elements  of  readiness  
for   e-­‐‑government   appear   to   be   part   of   the   policy   agenda,   and   rightly   so.   Most   e-­‐‑
government  programs  in  developing  countries  still  face  challenges  in  terms  of  legal,  in-­‐‑
stitutional,  human,   leadership,   and   technological   infrastructure;   and   standards   for   ser-­‐‑
vices  are  moving  targets.    
  
In  defining  Key  Performance   Indicators   (KPI),   countries  use  a   range  of  metrics   includ-­‐‑
ing:  number  of  agencies  and  functions  online,  download  rates  for  forms  and  reports,  us-­‐‑
age   rates   for   various   services,   reduction   in   average   processing   time   for   requests   and  
applications,  reduction  in  number  of  complaints,   increased  citizen  participation  in  con-­‐‑
sultations,   lower   costs   to   government   in   service   delivery,   lower   costs   to   citizens   and  
businesses   in   utilizing   services,   and   user   satisfaction.   Since   what   gets   measured   gets  
done,  using  benchmarks  and  indicators  not  relevant  to  specific  country  contexts  can  be  
wasteful  and  misleading.        
  
The  European  Commission  (EC)  has  developed  a  common  benchmark  measurement,  the  
i2010,  which  has  been  applied  annually  since  2001  to  measure  progress  on  e-­‐‑government  
(EC,   2009).   The   benchmarking   now   covers   27   member   countries,   using   indicators   for  
supply   and   demand   perspectives   that   are   critical   to   e-­‐‑government   implementation.   It  
focuses   on   “20  basic   services”  offered   through  14,000  public-­‐‑service  provider  websites  
across   Europe.   The  measurement   has   generated   trends   and   patterns   that   describe   the  
progress  of   leapfroggers,   fast  growers,  moderate  adopters,  and  those   leading  countries  
whose  e-­‐‑service  supply  (availability  and  sophistication)  has  reached  saturation.  The  sys-­‐‑
tem  has  proven  to  be  a  valuable  policy-­‐‑informing  tool.  
  
One   key   insight   from   the   EC   benchmarking   is   that   the   gap   between   putting   services  
online   and   the   service   being   used   tends   to   persist   beyond   the   anticipated   time   lag.  In  
some  countries  Internet  use  and  broadband  penetration  are  low.  Other  reasons  are  lack  
of  awareness  and   lack  of  added  value.  This   calls   for  a  better  understanding  of  how   to  
attract,  engage,  and  incentivize  citizens.  The  EC  benchmarking  system  is  continuing  to  
evolve,   to   reflect   the  maturity   of   e-­‐‑government   programs   among   the   leading  member  
countries,  and  to  add  new  services  of  current  relevance  such  as  energy  and  environment.  
The  evolving  system  enables  dynamic  and  long-­‐‑term  policy  discourse.    
  
The  economic  crisis  of  2008  that   led  to  high   levels  of  public  debt  emphasized  the  need  
for  measuring  the  efficiency  of  government  and  continuous  upgrading  of  e-­‐‑government  
benchmarking.   It   drew   attention   to   government-­‐‑wide   productivity   improvements  
through  better  analytics,  smart  regulation,  reduced  administrative  burdens  on  business,  
increased  sharing  of  information,  and  cross-­‐‑agency  collaboration.  Better  visibility  of  ex-­‐‑
penditure   by   government,   and   more   efficient   transactions   between   government   and  
suppliers  (through  e-­‐‑procurement)  are  promising  targets  for  considerable  savings.    
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In  developing  countries,  e-­‐‑government  surveys,  report  cards,  and  global  benchmarking  
exercises  have  been  focused  on  the  supply  side,  such  as  the  features  and  functionalities  
of  websites,  rather  than  the  fundamental  nature  of  ICT-­‐‑enabled  transformation  and  the  
factors   supporting  demand   and   change.   Such   surveys   need   to   include  metrics   on  net-­‐‑
working  and  collaboration  as  well  as  the  role  of  e-­‐‑government  in  inducing  innovation.    
  
Demand-­‐‑side  metrics  may  be  developed  as  part  of  the  stakeholder  consultation  process.  
Increasing  the  “voice  of  the  user”  in  e-­‐‑government  planning  can  also  help  identify  KPIs  
or   other  metrics   for  monitoring   implementation.   Stakeholder   consultation   at   all   stages  
may  prevent   investments   too  far  ahead  of  user   interest  and  capacity.  This  consultation  
process  is  particularly  critical  in  developing  countries  where  the  voice  of  the  user  is  of-­‐‑
ten  weak  or  poorly  understood,  and  where  central  planners  are  often  distant   from  the  
realties  on  the  ground.  Focus  on  the  end  user  may  also  help  change  the  mindset  of  pub-­‐‑
lic   sector   employees   from  a   traditional   agency-­‐‑centric   thinking   into   a   customer-­‐‑centric  
one.  
  
One  reason  for  the  slow  uptake  of  online  services  is  the  digital  divide.  Even  in  the  US,  
broadband   Internet  adoption,  as  well  as  computer  use,  varies  across  demographic  and  
geographic  groups.  Lower  income  families,  people  with  less  education,  or  with  disabili-­‐‑
ties,  Blacks,  Hispanics,  and  rural  residents  generally  lag  behind.  Other  explanations  in-­‐‑
clude  a  mismatch  between  e-­‐‑services  and  citizen  demand;  lack  of  awareness  or  IT  skills;  
and  lack  of  competition  and  affordability  of  ICT  services.  
  
Few  governments  promote  their  services  offline  or  help  users  online:  in  2012,  only  about  
47   countries   provided   information   on   how   citizens   use   services   on   their   websites,   a  
proxy   indicator   for   the   governments’   interest   in   usage.  Yet   citizens   generally   embrace  
online  services  when  they  are  made  aware  of  them  (Australian  Government  Information  
Management  Office,  2011).2  The  Australian  government  portal  now  offers  navigation  by  
services,  people,  topics,  and  life  events,  enabling  a  choice  in  finding  the  appropriate  task  
in  an  intuitive  manner.3    
  
Stimulating  usage  is  also  a  design  issue.  Sweden’s  government  page  has  long  excelled  in  
allowing  users  to  tailor  website  settings  and  providing  a  simplified  language  version,  a  
video  of  sign  language,  and  having  the  website  read  its  text  out  loud,  among  other  fea-­‐‑
tures.4  

                                                
2  http://www.finance.gov.au/publications/interacting-­‐‑with-­‐‑government-­‐‑2011/index.html    
3  http://australia.gov.au/services    

http://australia.gov.au/people    
http://australia.gov.au/topics    
http://australia.gov.au/life-­‐‑events    

4  Change  of  setting:  http://regeringen.se/sb/d/6910    
Sign  language  video:  http://regeringen.se/sb/d/8962    
Simplified  language  version:  http://regeringen.se/sb/d/2506    
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Leverage  mobile    
  
The  mobile  phone  has  emerged  as  a  ubiquitous  distribution  and  delivery  platform   for  
online  services.  With  fast  growing  penetration  of  mobile  phones  even  among  the  poorest  
and  the  most  remote  areas  of  the  globe,  mobile  online  services  (m-­‐‑government)  are  the  
new  frontier  in  the  delivery  of  public  services.    
  
M-­‐‑government  acts  as  an  additional   channel   for   speedy   interaction  with  all   stakehold-­‐‑
ers,  including  policy  makers,  service  providers,  consumers,  and  other  representatives  of  
society.  Mobile  tools  provide  public  service  personnel  the  convenience  of  entering  data  
and  information  even  while  they  are  out  of  the  office  and  on  the  field.  They  extend  the  
reach  of  online  services  beyond  common  information  centers  of  government,  to  the  un-­‐‑
derserved   constituents.  Most   importantly,   they   can   be   used   to   innovate   new   services  
and   transform   governance.   This   last   stage   requires   deep   changes   to   government   pro-­‐‑
cesses  and  response  capacity.    
  
Some  countries  are  moving  to  leverage  this  new  channel  for  public  service  delivery.  In  
Singapore,   citizens   enjoy   a   variety   of   services   available   through  wireless   technologies,  
with  text  messaging  the  most  popular  way  of  sharing  information  between  the  govern-­‐‑
ment  and   its  citizens.  The  government  uses  SMS  (Short  Messaging  Service)  alerts   for  a  
variety   of   services,   such   as   renewal   of   road   tax,   medical   examinations   for   domestic  
workers,  passport  renewal  notifications,  parking  reminders,  and  parliament  notices  and  
alerts.   Singapore   government   has   since   deployed   over   300  m-­‐‑services   and   its   plan   for  
2011–2015   is   to   create  more   innovative  m-­‐‑services.  However,  most  governments  are  at  
early  stages  of  mobile-­‐‑induced  transformation.    
  
Many   advanced   countries   have   identified   mobile   technologies   as   key   to   government  
transformation  strategy.  Countries  where  smart  phones  are  common,  governments  have  
begun  to  create  common  facilities  and  entry  points  such  as  mobile  sites  and  government  
app  stores.    
  
M-­‐‑government   may   further   transcend   the   traditional   e-­‐‑government   service   delivery  
model,   by   bringing   personalized,   localized   and   context-­‐‑aware   services   to   its   citizens.  
Mobile  technology  allows  information  to  support  the  service  directly  where  the  custom-­‐‑
er  is  located,  taking  service  close  to  the  public  to  be  served.  In  the  process,  it  transforms  
governance,  making  it  more  fluid,  and  capable  of  providing  immediate,  responsive,  and  
localized  service.    
  
M-­‐‑government  is  best  suited  for  the  developing  world,  which  has  low  access  to  comput-­‐‑
ers,  but  has  almost  ubiquitous  mobile  penetration.  To  take  full  advantage  of  the  mobile  
platform,  a  priority  list  of  high-­‐‑impact  m-­‐‑services  and  a  longer  list  of  “quick  wins”  can  
be  developed  for  rapid  implementation  by  the  government,  especially  at  the  municipal  
level.    
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A   holistic   strategy   for   transformation,   integrating   mobile   with   other   aspects   of   e-­‐‑
government,   can  help   identify  crucial  gaps   in   the  applications  development  ecosystem  
and  open  up  opportunities  for  partnering  with  civil  society  and  the  private  sector.  Lead-­‐‑
ership   from   the  private   sector,   academia,   and  nongovernment   agencies   is   essential   for  
sustainable  transformation,  since  innovations  in  mobile  applications  and  services  mostly  
come  from  these  sources.  Public-­‐‑private  and  multi-­‐‑stakeholder  partnerships  will  be  par-­‐‑
ticularly  critical  for  innovation  and  cost-­‐‑effective  delivery  of  m-­‐‑services.  

  
M-­‐‑government  needs  to  be  an  integral  part  of  broader  reform  initiatives.    So  far,  most  of  
m-­‐‑government   initiatives  have   come   from   isolated  bottom-­‐‑up  efforts.  This   is   changing  
and  best  practices  that  adopt  government-­‐‑wide  approaches  are  emerging.  The  essential  
ingredients  of  digital  government  and  mobile  government  are  indistinguishable,  as  are  
the  major  policy  concerns  of  security,  interoperability,  privacy,  information  quality,  hu-­‐‑
man   capacity,   or   financial   sustainability.  These   issues   are  best   addressed   jointly   at   the  
national  level.    
  
Tap  big  data  and  analytics  

  
Government   transformed  with   the  help  of  analytics   and  big  data   is   a   “government  by  
design”:  a  more  disciplined,  systematic  approach   to  solving  public-­‐‑sector  management  
problems  through  granular  and  timely  data  and  analyses.    Figure  5  describes  the  sources  
and  uses  of  big  data. 
  
Breakthroughs   in  data-­‐‑capturing  technologies,  geo-­‐‑mapping,  open  source  mobile  apps,  
social  media,  data  standards  and  storage,  visualization,  analytic  tools,  and  optimization  
sciences  have  created  opportunities  for  fact-­‐‑based  decision  making  and  fast-­‐‑learning  cy-­‐‑
cles.  Of  particular  interest  are  data  sources  such  as  online  and  mobile  financial  transac-­‐‑
tions,  social  media,  and  GPS  coordinates,  which  are  growing  at  astronomical  rates.  For  
example,   the  growth  of  mobile  data   traffic   from  emerging  markets  has  exceeded  100%  
annually.  Mobile  data,  spanning  a  huge  population  even  in  low-­‐‑income  countries,  help  
service  providers  understand  client  behavior,   and  enable  user-­‐‑centric   solutions  among  
others  in  areas  as  diverse  as  education,  health,  finance,  and  agriculture.  To  turn  mobile  
data   into   a  government   transformation   tool,   a  number  of   ecosystem  elements  must  be  
put  in  place  –  privacy  and  security  for  users,  and  incentives  for  government,  civil  socie-­‐‑
ty,  and  private  sector  to  share  and  use  data  for  the  benefit  of  society.      
  
What  can  big  data  and  analytics  offer  as  part  of  government  transformation?  

• Drive  transparency  and  accountability,  and  detect  fraud.  
• Improve  understanding  of  organizational  performance  and  program  results.  
• Enable  piloting  and  experimentation  to  discover  needs,  explore  linkages  (e.g.,  be-­‐‑

tween  sanitation,  water  supply,  and  health).    
• Improve  understanding  of  the  poor.  Development  economists  are  increasingly  

aware  of  their  limited  understanding  of  poverty,  and  how  to  respond  to  the  
needs  of  the  poor  in  cost-­‐‑effective  ways  (Banarjee  and  Duflo,  2011).  
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• Improve  customization  of  public  services,  based  on  segmentation,   locational   in-­‐‑
formation,  and  evidence  of  citizen  needs  and  behaviors.5    

• Create  new  services  and  business  models,  based  on  sharing  and  analyzing  timely  
and  granular  data  from  public  and  private  services  providers.    

• Map  status  and  location  of  services  and  needs,   for  advocacy,  systems  planning,  
and  service  improvement,  particularly  in  unmapped  poor  communities.    

• Improve  feedback  from  citizens  on  policies  and  from  users  on  services.    
• Research  complex  systems  via  modeling  and  simulation,  to  unearth  valuable  in-­‐‑

sights  for  policymaking,  infrastructure  usage,  and  urban  systems  management.      
• Drive  smarter  decisions  through  evidence-­‐‑based  policy,  using  Decision  Support  

Systems  (DSS),  predictive  analytics,  and  anticipatory  problem  detection.  
• Provide   early   warning   and   real-­‐‑time   surveillance   and   feedback,   participatory  

sensing,  and  local  impact  tracking,  as  in  natural  disasters  or  disease  outbreaks.    
  
Figure  5:  Sources  and  Uses  of  Big  Data  

Source:  World  Economic  Forum,  2012  
                                                
5  See,  for  example,  anonymized  locational  data  in  Ivory  Coast  that  provided  valuable  insights  for  
designing  public  services  including  public  transportation.  Similarly  the  Harvard  School  of  Public  
Health  has  demonstrated  the  use  of  locational  data  for  malaria  tracking  in  Kenya.  

Public/  Development  Sector  
Data  type:  Census,  health  indicators,  tax  
and  expenditure,  facility  
Sharing  incentives:  Improved  services,  
increased  efficiency  in  expenditures  
Requirements:  Privacy  standards,  abil-­‐‑
ity  to  opt  out 

Private  Sector  
Data  type:  Transaction  data,  spending  
and  use  information  
Sharing  incentives:  Improved  consumer  
knowledge  and  ability  to  predict  trends  
Requirements:  Business  models,    
ownership  of  sensitive  data 

Individuals  
Data  types: “Crowdsourced” infor-­‐‑
mation  
Sharing  incentives:  Pricing/  offers,    
improved  services  
Requirements:  Privacy  standards,    
ability  to  opt  out   

Faster  outbreak  tracking  and  
response  
  
Improved  understanding  of    
crisis  behavior  change  
  
Accurate  mapping  of  service  
needs  
  
Ability  to  predict  demand  and  
supply  changes 
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What  are  the  challenges  to  adopting  big  data  and  analytics  in  government?    

• Low   awareness   by   policy   makers   of   the   potential   (and   limitations)   of   big   da-­‐‑
ta/analytics  for  development,  leading  to  weak  demand  and  impact.  

• Low  awareness   of   the   availability   of   big  data   and   analytics   tools   –  wasting   re-­‐‑
sources  through  duplication.    

• Limited  local  capacity  to  make  analytics  technologies  relevant.6  
• Weak   links   between   software   apps   developers,   sector   specialists,   and  potential  

users  (underdeveloped  ecosystem).  
• Poor   data   quality,   standards,   and   interoperability,   and   the   need   for   resources  

and  systems  to  manage  and  share  data  effectively.  
• Uncertain,  unbalanced,  or  weak  data  privacy  and  security  policies  and   intellec-­‐‑

tual  property  rights.  
• Shortage   of   skilled   analysts,   data-­‐‑driven   managers   and   policy   makers   –   most  

acute  in  governments.    
• Poor  understanding  of  local  context:  misinterpreting  data  and  correlations  –  the  

challenge  of  developing  sophisticated  users  of  information.    
• Excessive   technology   hype   and   supply   push  without   due   attention   to   policies,  

institutions,  and  skills  necessary  to  sustain  big  data  interventions.    
• Weak  incentives  and  structures  to  support  the  sharing  and  use  of  data,  leading  to  

limited  access  to  government  and  service  provider  data.    
• Poor  technology  infrastructure.  

  
Given  these  challenges,  it  is  critical  to  strengthen  relationships  among  various  actors  of  
the  ecosystem,  and  prioritize  and  sequence  steps  to  manage  big  data  analytics  for  public  
policy  and  program  management  (Figure  6).  Government  can  catalyze  the  development  
of  this  ecosystem  through  the  opening  of  its  own  datasets  and  active  management  of  use  
and  dissemination.  Policy  makers  can  set  the  legal  frameworks  governing  data  privacy  
and   security,   establish   data   commons,   and   incentivize   public   agencies   to   continually  
improve  the  data  they  make  available.    
  
A  public  agency  may  take  these  steps  to  build  or  expand  the  use  of  big-­‐‑data  analytics:  

• Establish  shared  understanding  of  goals  and  perspectives  and  how  they  are  be-­‐‑
ing  measured.  Communicate  how  data  will  be  used  in  decision-­‐‑making  and  pro-­‐‑
gram  management,  and  how  analytics  will  aid  in  transformation.  

• Prepare   leadership   to   support  decision-­‐‑making,  performance  management,   and  
managerial   innovation.   Secure   their   ownership,   fight   complacency,   and   seek  
change  from  business  as  usual.    

• Engage   stakeholders   early,   particularly   those   representing   the   demand   side.  
Build  communities  of  practice.  

                                                
6  For  a  good  example  of  new  intermediaries  with  the  requisite  skills  to  help  client  organizations  
exploit   analytics   technologies   and   gain   insights   into   their   businesses   see   Singapore’s   Business  
Analytics  Translational  Center.  
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Figure  6:  The  Big  Data  Ecosystem    

Source:  World  Economic  Forum,  2012  
  

• Take   a   whole-­‐‑of-­‐‑government   approach   to   analytics   to   encourage   partnerships  
within   agencies,   with   other   agencies,   and   with   key   partners   and   stakeholders  
outside  government.    

• Embed  analytics  in  key  government  sectors  such  as  finance  and  tax  administra-­‐‑
tion  –  in  the  US  this  is  pioneered  by  the  OMB.    

• Assess   capabilities,   and   create   a   cadre   of   analysts.   Ask   what   incentives   are   in  
place  and  nurture  analytical   talents   in   the  public   sector.  Complement   skills  via  
public-­‐‑private  partnerships.  

• Give  priority  to  performance  metrics,  dashboards,  and  scorecards,  and  establish  
measurements  that  support  the  agency’s  strategic  goals.    

• Be  demand  driven:  understand  beneficiaries  of  services,  key  performance  prob-­‐‑
lems  to  solve,  etc.  

Private  Sector  Development  
  

Once  proper  regulations  are  in  place,  and  public  
trust  has  been  gained  about  the  use  of  data,  tele-­‐‑
coms  can  compile  or  “curate” mobile-­‐‑generated  
data  for  use  by  both  profit-­‐‑seeking  and    
development  organizations  
 

Public-­‐‑Private  Collaboration  
  

Telecoms  and  governments  must  work  together  
to  find  a  way  to  track  mobile  information  back  to  
an  individual,  rather  than  a  SIM  
  

Government  or  multilateral  funding  initiatives  
using  data  generated  from  mobile  for    
development  or  government  planning  purposes  
(e.g.  health,  agriculture,  education) 

Government  Catalyst  
  

Enact  appropriate  legislation  protecting  end    
users  without  stifling  innovation  
  

Open  data  to  the  public  in  a  way  that  allows  for  
innovation  without  infringing  on  citizen’s    
privacy  
  

Encourage  development  of  technological  infrastruc-­‐‑
ture  and  training  of  individuals  capable  of    
analyzing  big  data 



 
 

38 

• Create  a  culture  of  measurement,  and  analytics.  Ask  questions  even  if  they  can-­‐‑
not  be  answered  with  current  data:  What  should  be  measured?  What  are  we  do-­‐‑
ing  to  achieve  results?    

• Create  platforms  for  data  sharing,  and  for  others  to  build  tools  and  applications.  
Share  and  consolidate  data  across  agencies,  assess  impact  on  multiple  agencies.    

• Leverage  mobile  phones  as  an  easy-­‐‑to-­‐‑use  and  ubiquitous  platform  for  generat-­‐‑
ing,  disseminating,  and  using  big  data  analytics.  

• Encourage  doing  things  differently  and  doing  different  things  that  were  not  pos-­‐‑
sible  to  do  before  the  advent  of  big  data  analytics.    

• Chunk   initial   analytics   to  demonstrate   their   value   and  use   outcomes   to   inform  
next   steps.  An   incremental   approach  may   show   benefits   rapidly   and   allow   for  
testing  the  process.  

• Take  a  long-­‐‑term  view  of  empowering  public  agencies  with  big  data  and  analyt-­‐‑
ics.  It  is  a  learning  process.7    

  
Create  ecosystems  for  Open  Government  Data  (OGD)  
  
Part  of   an  emerging   culture  of  disclosure  and   transparency  and  a   recent  global  move-­‐‑
ment,  OGD  makes  public  sector  data   technically  and   legally  open   for  use.8  Along  with  
big  data  and  analytics,  it  is  providing  visibility  and  access  to  an  unprecedented  amount  
of  information  about  government,  business,  and  population.    
  
Because  of  its  socio-­‐‑economic  benefits,  OGD  initiatives  are  spreading  across  the  world  at  
all  levels  of  government.9  Early  examples  from  the  US  and  the  UK  were  studied  for  their  
contribution  and  applicability  to  the  developing  world.10  In  2011,  Kenya  became  the  first  
country   in   sub-­‐‑Saharan  Africa   to   follow   in   their   footsteps  with   the  Kenya  Open  Gov-­‐‑
ernment  Data  Portal.11    
  
OGD  is  believed  to   improve  accountability  of  public  agencies  while  strengthening  citi-­‐‑
zen  participation  and,  along  the  way,  allow  users  to  create,  or  even  co-­‐‑create,  economic  
value  from  public  sector  information.  As  governments  engage  in  the  open  data  ecosys-­‐‑
tem,  they  are  pressured  to  transform  and  innovate  their  own  practices  and  services.  
  
OGD,   therefore,   propels   innovation   in   data-­‐‑generated   services,   increases   efficiency   of  
existing  services,  and  improves  governance,  policy-­‐‑making  and  decision-­‐‑making.  Recent  

                                                
7  A  number  of  assessment  tools  are  emerging  for  analytical  capabilities.  See  for  example  Daven-­‐‑
port  and  Jarvenpaa  (2008).  
8  http://www.opengovdata.org    
9  See,  for  example,  US:  http://www.whitehouse.gov/open  and  Australia:  

http://www.finance.gov.au/e-­‐‑government/strategy-­‐‑and-­‐‑governance/gov2/declaration-­‐‑of-­‐‑
open-­‐‑government.html    

10  US:  data.gov  and  the  UK:  data.gov.uk  
11  https://opendata.go.ke    
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data   from  the  European  Community  suggest   that  OGD  policies  can   increase  European  
business   activity  by  up   to  EUR  40  billion   annually   (EC,   2011).  The  potential   economic  
benefit  from  open  data  (from  governments  as  well  as  business)  is  estimated  to  be  US$  3  
trillion  (McKinsey  Global  Institute,  2011).    
  
Although   it   comes   with   much   promise,   OGD   also   come   with   limitations.   The  World  
Economic   Forum,   for   example,   has   noted   that   the   balance   between   OGD   and   infor-­‐‑
mation  security  is  an  ongoing  concern  for  public  officials,  one  which  is  likely  to  get  more  
scrutiny  as  these  initiatives  continue  to  evolve  (WEF,  2011a).    
  
Many  factors  influence  the  pace  and  magnitude  of  realizing  the  benefits  of  the  open  data  
ecosystem.  OGD  is  not   just  about  opening  the  digital  data  stores  of  government.   It  de-­‐‑
mands   the  development  of  open  government  policies,   laws,  skills,   leadership,  and  cul-­‐‑
ture,  and  citizen  engagement  through  various  forums.  It  calls  for  supply-­‐‑side  as  well  as  
demand-­‐‑side  measures.  Promoting  citizen  engagement  without  associated  ICT-­‐‑enabled  
reforms  and  change  management  within  governments  may  run  the  risks  of  raising  unre-­‐‑
alistic  expectations  and   fanning  discontent.  OGD  can   thrive  only   through  partnerships  
between  public  agencies,  application  and  content  developers,  and  civil  society  organiza-­‐‑
tions,   creating   a   vibrant   open-­‐‑data   ecosystem.   It   takes   time   to   realize   the   benefits   of  
OGD,   often   five   years   or   longer,   and   informational   capabilities   of   citizens   and   poor  
communities,  among  other  factors,  can  severely  limit  the  benefits.    
  
Policy  makers   should  develop  policies  and   institutions   to   support   the  evolution  of   the  
entire  OGD  ecosystem.  US  adopted   the  “open  by  design”  principle  –  an  open  govern-­‐‑
ment  data  policy.  The  federal  government  also  created  new  posts  of  Chief  Data  Officers  
in  the  federal  agencies.  A  structured  dialogue  among  public  agencies  (major  suppliers  of  
OGD)  and  the  major  users  is  increasingly  used  to  understand  the  demand  side  and  pri-­‐‑
oritize  the  openness  of  federal  datasets.  Other  countries  too  are  developing  national  in-­‐‑
stitutions   to  promote  OGD.  UK  has  an  Open  Data   Institute   (ODI)  project   conceived   to  
encourage  governments,   individuals,   companies,  groups  and  organizations   to  be  more  
open  with  the  data  they  control.    
  
Developing   countries   should   give   special   attention   to   the   demand   side   of   their   OGD  
ecosystem   –   the   enabling   environment   and   capacity   for   the   use   of   data.   Supply-­‐‑side  
measures  for  easy  access  to  data  require  establishing  the  right  data  quality,  data  stand-­‐‑
ards,  and  data-­‐‑sharing  technology.  To  create  a  thriving  OGD  ecosystem,  awareness  and  
culture  for  OGD  is  critical.  Building  analytical  and  data  management  capabilities  within  
user  agencies  can  maximize  the  economic  value  of  OGD,  strengthen  demand,  and  help  
create  new  businesses  and  intermediaries  that  can  drive  more  value  from  national  data  
resources.  Emerging  global  best  practices  include  proactive  disclosure  of  existing  digital  
data  on   the  web,   the  creation  of  a  negative   list  of   information   that  may  not  be  shared,  
and  the  setting  of  a  timeline  to  ensure  that  there  is  regular  disclosure  of  government  rec-­‐‑
ords  and  other  information.    
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More  ambitious  steps   in   the  move  towards  OGD  include   information  policy   that  deals  
comprehensively   with   best   practices   in   information   collection,   storage,   retrieval,   and  
management  at  the  national  level,  and  technology  policy  that  mandates  the  use  of  open  
standards  in  e-­‐‑government  to  promote  interoperability  and  prevent  vendor  lock-­‐‑in,  with  
only  temporary  and  limited  exceptions.  All  information  should  be  provided  free  of  cost.  
Public   outreach   and   citizen-­‐‑oriented   tools   will   ensure   a   vibrant   public   sphere,   both  
online  and  offline,  where  government  data  are  used  and  discussed  and  a  feedback  loop  
is  created.  Social  media  integration  will  allow  governments  to  leverage  network  effects  
and  defray  costs.  There  also  should  be  a  single-­‐‑point  portal  to  provide  access  to  different  
public   authorities’   data.   Finally,   all   data   should   be   cloud   based   to   lower   government  
overhead  costs.  
  
Collaboration   among   countries   is   extended   beyond   sharing   best   practices   to   building  
open   source   tools   and   platforms   for   open   government   data,   and   beyond   traditional  
North-­‐‑South  transfer  to  joint  initiatives  and  South-­‐‑South  sharing.  A  promising  example  
is  a  joint  initiative  of  US  and  India.  The  OGD  Platform  India  –  data.gov.in  –  is  intended  
for  use  by  the  Government  of  India  to  publish  datasets,  documents,  services,   tools  and  
applications,  increase  transparency  in  the  functioning  of  government,  and  open  avenues  
for  more  innovative  uses  of  government  data.  The  platform  is  also  packaged  as  a  prod-­‐‑
uct   and  made   available   in   open   source   for   implementation   by   countries   globally.   The  
entire   product   is   available   for   download   at   the   open   source   code-­‐‑sharing   platform  
"ʺGitHub"ʺ.  
  
How  should  we  measure  progress  on  open  data?  One  such  scheme  encourages  govern-­‐‑
ments  to  publish  their  data,  awarding  points  for  availability,  structure,  non-­‐‑proprietary,  
identification  for  re-­‐‑use  and  linking  to  other  data  to  provide  context.  It  is  also  possible  to  
measure  government  interest  in  such  initiatives.  For  example,  are  the  legal  foundations  
for  open  information  in  place  and  are  they  listed  on  government  website?12  
  
The  World  Bank,   in   collaboration  with  other  partners,  has  developed  an  open  govern-­‐‑
ment  data   toolkit.13  It  provides   learning   resources,   selected   institutions   (like  OGP)  and  
communities  of  practice,  and  sources  for  technical  assistance  and  finance  for  open  data  
initiatives  in  developing  countries.  It  also  offers  suggestions  on  technology  options,  how  
to  manage  supply  and  quality  of  data,  and  how  to  build  demand  and  engagement.  One  
readiness  assessment  tool  is  a  promising  work-­‐‑in  progress  being  piloted  in  a  number  of  
countries.14  It  provides  a   structured  set  of  questions   to  help  assess   readiness  along  key  
dimensions.  
  
The  US   federal   government   has  made   the  Data.gov  website,   the   central   repository   of  
federal   open  data,   accessible   and  useful.   The  Digital  Accountability   and  Transparency  
                                                
12  http://www.opengovpartnership.org    
13  http://data.worldbank.org/about/open-­‐‑government-­‐‑data-­‐‑toolkit/knowledge-­‐‑repository  
14  http://data.worldbank.org/about/open-­‐‑government-­‐‑data-­‐‑toolkit/readiness-­‐‑assessment-­‐‑tool 
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Act  (DATA)  is  expected  to  bring  transparency  of  government  spending  to  new  levels  of  
detail.  Legislative  proposals  aim  to  modernize   the  Freedom  of   Information  Act   (FOIA)  
and  make  more  information  requests  available  as  open  data.  The  federal  Challenge.gov  
website  applies  the  best  principles  of  crowdsourcing  and  collective  intelligence:  it  poses  
challenges  using  the  government’s  open  data  resources  to  solve  national  or  agency  prob-­‐‑
lems  (J.  Gurin,  2013).  
  
This   is   the  path   to  a  vibrant  OGD  ecosystem  where  government  data  will  be   truly   im-­‐‑
pactful   through   a   process   of   continuous   interplay   between   data   supply,   usage,   and  
feedback,  leading  to  continuous  improvement  of  data  quality  and  usefulness.  
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Chapter  5  
Transforming  Key  Sectors  

  
  
Catalyze  sectoral  ecosystems  
  
Many   factors   that  drive   sector   transformation  are  no  different   from   those   required   for  
transforming  government  (Chapter  4).  Basic  among  them  are  a  shared  vision  of  the  fu-­‐‑
ture;   support   to  sector  policy  reforms;  continuous  assessment  of  performance  manage-­‐‑
ment   and   service   delivery;   and   systematic   dealing   with   barriers   to   adoption   and  
readiness  for  e-­‐‑transformation.    
  
A  sector  transformation  strategy  will  benefit  from  taking  an  ecosystem  view  of  the  target  
sector  (demand  or  ICT  user),  combined  with  a  holistic  view  of  the  ICT  ecosystem  (sup-­‐‑
ply   or   enabler).   Such   a   view  would   start   by  mapping   the   possible   interactions  within  
and  between  the  two  ecosystems.  Ultimately  it  is  the  quality  and  strength  of  these  inter-­‐‑
actions   that  will   determine   the   speed,   effectiveness,   and   sustainability   of   sector   trans-­‐‑
formation.  The  government  plays  a  dual  role  in  shaping  these  interactions:  as  policy  and  
rule  maker  to  create  the  enabling  environment,  and  as  a  strategic  investor  in  ICT  appli-­‐‑
cations  and  data  in  support  of  transformation  of  the  target  sector.    
  
Mapping  key  elements  in  each  ecosystem,  their  stakeholders,  and  their  interactions  can  
help  focus  attention  on  these  elements  without  losing  sight  of  the  broader  picture.  It  can  
also  identify  the  foundational  blocks  and  enablers,  facilitate  policy  coherence,  and  rein-­‐‑
force  innovations  that  can  move  the  whole  sector  towards  sustainable  transformation.    
  
Build  a  vision-­‐‑driven  transformation  strategy  
  
It   is   a   common   pitfall   to   view   ICT   as   a   short-­‐‑term   technological   enhancement,   rather  
than  a  deep  socio-­‐‑technical  transformation.  A  second  pitfall  is  to  commit  to  ICT  invest-­‐‑
ments  that  are  not  in  sync  with  the  sector’s  reform  strategy  and  thus  ignore  the  incentive  
system  and  the  needed  investment  in  complementary  skills  and  organizational  changes.  
A  third  is  to  proceed  with  major  ICT  investments  without  a  shared  vision  for  the  future.  
Finally,  a  fourth  is  excessive  reliance  on  a  single  ICT  tool  (often  the  latest  fad  or  the  next  
new  thing)  without  deploying  other  elements  of  the  ecosystem.  All  of  these  are  avoida-­‐‑
ble,  but  frequent  in  practice,  leading  to  high  levels  of  failure  in  meeting  transformational  
objectives.   Alternatively,   they   create   islands   of   innovation   and   isolated   best   practices,  
but  fail  to  diffuse  and  scale,  or  lead  to  sector-­‐‑wide  step  change  and  impact.    
  
To  realize  the  transformative  potential  of  ICT,  digital  transformation  must  be  guided  by  
a  clear  vision  of  the  sector,  appreciation  of  current  challenges  and  future  opportunities,  
and   substantive   policy   reform.   Sector   leaders   should   communicate   at   all   levels   a  well  
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articulated  shared  vision.  An  energizing  vision  will  motivate  key  stakeholders,   initiate  
coherent  reforms,  facilitate  partnerships,  mobilize  resources  for  strategic  investments  in  
ICT  and  complementary  assets,  and  commit  management  to  sustained  change  efforts.        
  
Transformational  technology  leaders,  including  chief  information  officers  (CIOs),  should  
engage   in   this  process,   to  understand   the  demand  side  and   inform  other  executives  of  
what  is  realistically  possible  with  the  new  technologies,  as  well  as  the  best  practices  that  
can  be  transferred  from  other  sectors  or  countries.  ICT  leaders  and  target  sector  leaders  
must  be  creatively  engaged  so  that  the  intended  reforms  for  the  target  sector  can  drive  
ICT-­‐‑enabled  transformations.  At  the  same  time,  ICT  leaders  would  open  up  possibilities  
for  innovations,  new  services,  and  new  paths  to  transformation.    
  
Readiness  assessments  and  benchmarking  are  useful  tools  to  apply  to  sector-­‐‑level  trans-­‐‑
formation,  as  much  as  they  are  useful  for  transforming  government  or  the  whole  econ-­‐‑
omy  (see  Chapters  3,  4).  Assessment  should  cover  sector  leadership,  political  economy  of  
the  sector,  and  incentives  and  organizational  structures  needed  to  support  digital  trans-­‐‑
formation.   It  would  also   include   ICT   skills   and   resources  of   the   sector,   existing  online  
services  and  digital  data,  and  connectivity  and  shared  communication  infrastructure.  In  
addition  to  e-­‐‑readiness,  vision  development  and  transformation  priorities  of  a   targeted  
sector  will  benefit  from  comparator  indicators  of  sector  performance  and  outcome,  as  in  
comparative  costs  of  health  services  and  educational  achievements  across  countries,  and  
among  cities  and  regions  of  a  country.  Such  contextual  understanding  of  the  sector  and  
its  performance   challenges   is   at   least   as   critical   as   assessing   its   e-­‐‑readiness   in  order   to  
guide  transformational  priorities.  
  
The   remaining   part   of   this   chapter   illustrates   this   holistic   approach   to   sector   transfor-­‐‑
mation  in  education  and  financial  services  sectors.    
  
Transform  education  and  learning  systems  

  
Imperatives  for  transforming  education.  Globalization  and   the   ICT  revolution  are   rais-­‐‑
ing  the  demand  for,  and  changing  the  nature  of,  education  and  learning.  The  networked  
society  requires  new  expertise:  digital  and  technological   literacy,  communication  skills,  
problem   solving,   critical   thinking,   self-­‐‑learning,   teamwork,   change  management,   crea-­‐‑
tivity,  and  initiative.  Understanding  this  interplay  at  a  relatively  detailed  level  is  critical  
to  leveraging  this  technology  for  educational  reforms.    
  
With   accelerated   technological   change,   growing   premium   for   educated   and   skilled  
manpower,  and  new  channels  for  knowledge,  a  culture  of  continuous  learning  is  essen-­‐‑
tial  for  a  networked  society.  Education  systems  must  shift  from  textbook  knowledge  to  
teaching   how   to   learn   and   become   agile   problem   solvers.  Much   of   this   learning  must  
occur  through  networks  that  cut  across  academic,  business,  local,  and  global  communi-­‐‑
ties.  Digital   communication,  open  source  content,   social  networking,  and  collaboration  
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technologies   further   enable   the   creation  and  dynamism  of   these   learning   systems.  The  
technological  revolution  appears  central  to  learning  today,  and  will  change  how  educa-­‐‑
tion  services  are  delivered.  The  knowledge  revolution  places  further  demands  on  educa-­‐‑
tional  institutions,  to  modernize  curriculum  at  all  levels,  to  integrate  digital  tools  and  the  
Internet   into   learning  and  professional  development,   and   to  prepare  young  people   for  
lifelong   learning.  Where  universities  used   to   educate   only   a   tiny   elite,   they  must   now  
train  and  retrain  increasing  numbers  of  learners  throughout  their  careers.    
  
Yet,   educational   systems   in  many   countries   are   in   organizational   and   financial   crisis.  
Governments  are  unable  to  subsidize  universities  as  generously  as  they  used  to,  even  in  
affluent  countries  like  the  US.  Public  officials,  businesspeople,  families,  and  workers  are  
struggling  to  finance  increases  in  the  coverage,  quality,  and  duration  of  education.  Only  
ICT-­‐‑enabled  transformation  can  meet  these  challenges  adequately  and  continue  to  scale  
up  education  for  the  future.  
  
Role  of  ICT  in  transforming  education.  The  role  of  ICT  is  increasingly  evident  in  higher  
education.   Countries   are   under   pressure   to   reform   their   higher   education   systems,   to  
develop  open  systems  that  recognize  prior  experience  and  exchange  schemes,  and  to  es-­‐‑
tablish   lifelong   learning   frameworks.   Universities   are   called   upon   to   collaborate   with  
public   and   private   sectors   to   contribute   to   innovation   and   tap   global   and   local  
knowledge.  New  competition,  modes  of  operation,  and  forms  of  delivery  are  emerging  
in  higher  education  and  corporate   training,   including  distance  education,  mixed-­‐‑mode  
teaching,  open  online  universities,  mega  and  virtual  universities,  corporate  universities,  
and   various   forms   of   private   sector   participation   and   borderless   educational   services.  
Digital  or  online  education  promises  to  reinvent  higher  education.  Its  fundamental  ele-­‐‑
ments   are   connectivity,   knowledge   management,   education   technology,   and   partner-­‐‑
ship.   In   turn,   digital   education   raises   new  demands   for   transforming   governance   and  
management  of  educational  systems  along  with  flexibility,  quality  assurance,  and  indus-­‐‑
try  linkages.    
  
At   a   more   basic   level,   ICT   can   effectively   contain   the   increasing   costs   of   education.  
Without  the  redesign  of  education  systems  with  greater  use  of  ICT,  whose  relative  price  
is  falling,  the  price  of  conventional  education  will  become  prohibitive  in  many  countries.  
Meanwhile  productivity  in  this  sector  is  diminishing,  stagnant,  or  at  best  increasing  at  a  
glacial  pace.  Consequently,  the  relative  price  of  education  continues  to  rise.    
  
Competition  among  providers  of  education  and  training  services  will  be  crucial  to  tech-­‐‑
nology-­‐‑enhanced  learning.  The  private  sector  has  a  comparative  advantage  in  introduc-­‐‑
ing  technology  to  workers  as  it  has  the  required  flexibility,  agility,  and  responsiveness  to  
provide   just-­‐‑in-­‐‑time   training.   It   could   also   partner   with   governments   and   engage   in  
“education  on  demand”,  to  help  spur  the  provision  of  timely  learning  for  business  and  
society.  
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There  are  several  rationales  for  leveraging  and  mainstreaming  ICT  in  general  education  
and  training  as  well.  The  most  important  rationale  is  pedagogical:  ICT  offers  enormous  
potential  for  enhancing  access  and  quality  of  education  and  training,  and  can  help  shift  
the  focus  from  teaching  to  learning,  from  teacher-­‐‑centered  education  to  learner-­‐‑centered  
and  learner-­‐‑paced  systems.  Next  comes  a  social  or  equity  rationale:  as  ICT  is  now  perva-­‐‑
sive  in  everyday  life,   integrating  ICT  in  education  would  level  the  playing  field,  famil-­‐‑
iarize  young  students  early  with  digital  networks  and  tools,  and  start  them  on  a  lifelong  
journey   of   learning   and   discovery.   Then   there   is   the   employment   and   vocational   ra-­‐‑
tionale:  ICT-­‐‑based  skills  such  as  networking  skills,  IT-­‐‑enabled  services,  desktop  publish-­‐‑
ing,  etc.  are  required  for  today’s  new  job  market.  Finally,  there  is  the  catalytic  rationale:  
ICT  accelerates  reforms  in  teaching  as  well  as  in  education  management.      
  
ICT   is   expanding  access   to  education  via  distance  education,  digital   learning,  and   life-­‐‑
long   learning   for   workers,   and   supporting   communities   of   practice   for   teachers.1  In  
many  African  countries,  simple  mobile  apps  are  used  for  monitoring  schools,   teachers,  
and  student  performance,  including  attendance.2  In  India,  cloud  schools  (without  teach-­‐‑
ers)  are  being  piloted  to  offer  a  new  education  channel  for  the  poor  in  the  remotest  areas  
(The  Economist,   2013a).   ICT-­‐‑enabled   functional   literacy  programs  are  piloted   for  disad-­‐‑
vantaged  women  in  West  Bengal  (ITU,  2013b).  Smart  school  networks  are  being  built  to  
integrate  ICT  literacy  and  ICT-­‐‑aided  learning  into  primary  schools  and  their  surround-­‐‑
ing   communities   in   Egypt   (UNDP,   2007).   In   Rwanda,   educational   information   is   cap-­‐‑
tured   directly   from   schools   into   databases   and   used   to   improve   educational  
administration  and  policy  making  (World  Bank,  2011).    
  
A  promising  model  of  the  use  of  ICT  in  education  and  poverty  alleviation  is  Connect  To  
Learn,  an  expanding  coalition  of  public,  private,  and  nonprofit  partners  and  contributors  
in   support   of   secondary   education   for   all.3  Ericsson   and   Columbia   University,   among  
others,  have  partnered  to  use  ICT  to  enable  children  in  poor  African  villages  to  complete  
high  school.  “Connect  to  Learn”  classrooms  are  equipped  with  online  educational  mate-­‐‑
rials  that  can  provide  a  world  of  information  in  schools  that  have  few,  if  any,  books.  As  
Jeffrey   Sachs   put   it,   “Just   as   rural   communities   have   leapfrogged   banking   by  making  
payments  on  mobile  phones,   so,   too,   these   communities   could  use   technology   to   leap-­‐‑
frog  ahead  in  education”  (Washington  Post,  June  23,  2014,  p.  A15).      
  
In   Brazil,   a   nongovernmental   organization   (NGO)   is   helping   communities   to   develop  
“information  technology  and  citizenship  schools”.  Communities  that  meet  the  sustaina-­‐‑
bility  criteria  are  provided  with  technical  assistance  and  training  for  instructors  as  well  
as  help   to  procure  and   install   initial  donation  of  hardware.  More   than  35,000  Brazilian  
children  in  over  200  schools  in  30  cities  have  been  trained  in  basic  computer  literacy.  In  
Chile,   5000   basic   and   secondary   schools   received   computers   and   education   software,  
                                                
1  Portal  SouthAfrica.info    
2  Thutong:  SA'ʹs  education  portal,  2012  
3  http://connecttolearn.org/about-­‐‑us/Partners  
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along  with  training  and  ongoing  support  from  a  technical  assistance  network  of  35  uni-­‐‑
versities  organized  by   the  ministry  of   education.   In  South  Africa,   School  Net  provides  
Internet  services  to  local  schools,  including  connectivity  and  technical  support.  The  chal-­‐‑
lenges   of   scaling   up   the   impact   of   such   pilots   have   been   substantial.   A   national   ICT  
strategy  must   build   on   such   experiences   to   increase   coverage   and   effectiveness.   Pilots  
are   necessary   but   not   sufficient.   It   is   good   to   remember   that   comprehensive   reform  
should  be  built  on  what  has  been  proven  to  work.    
  
Key   lessons.   Despite   substantial   resources   being   invested   in   technological   transfor-­‐‑
mation,  experience  points  to  an  apparent  disconnect  between  the  rationales  presented  to  
advance  the  use  of  ICT  and  their  actual  use  (Turcano,  2005).  While  the  rhetoric  is  about  
changing  the  teaching-­‐‑learning  paradigm,  actual  programs  of  ICT  in  education  predom-­‐‑
inantly  offer  computer  literacy  and  dissemination  of  digital  learning  materials.  In  prac-­‐‑
tice,  therefore,  ICT  is  used  to  support  existing  teaching  and  learning  practices  with  new  
and   often   expensive   tools.   The   challenge   is   to   bridge   this   disconnect.   Lessons   that  
emerged  were  not  always  widely  disseminated  or  made  accessible   to  policy  makers   in  
developing  countries.  Little  documentation  exists  about  scaling  up  of  pilots  and  innova-­‐‑
tive  use  of  ICT  in  education,  while  there  are  many  pitfalls  involved  in  e-­‐‑education  strat-­‐‑
egy   implementation.   An   enduring   one,   for   example,   is   putting   technology   before  
education  –  a  typical  bias  towards  hardware  and  connectivity  issues,  with  little  attention  
to  relevant  content  and  teacher  training.    
  
Having  local  capabilities  in  ICT  and  a  thriving  ICT  industry  is  no  guarantee  for  master-­‐‑
ing  the  use  of  ICT  in  the  education  sector.  A  study  in  South  Asia  (InfoDev  and  PriceWa-­‐‑
terhouseCoopers,   2010)   indicates   proliferation   of   ICT   tools   at   all   levels   of   education.  
With   the   success   of   the   IT   industry   in   that   region,   ICT   is   used   enthusiastically,   often  
without  real  understanding  of  their  relevance,  interdependencies  and  impact.  Initiatives  
are  planned  in  isolation  and  without  a  proper  policy  framework.    
  
Here  are  some  guidelines  that  will  help  to  systematically  integrate  lessons  learned  into  
transformational  plans  for  education  (adapted  from  Turcano,  2005).  

• Promote  a  comprehensive  approach.  Access  alone  is  not  enough  to  create  a  cul-­‐‑
tural   shift   towards   ICT  use.  All   elements  –  hardware,   software,   Internet  access,  
teacher  incentives  and  training,  improved  pedagogy,  high  quality  online  content  
and  educational  software  –  have  to  come  together  in  a  school  at  the  same  time.  

• Build  a  critical  mass  of  trained  teachers.  Provide  incentives  to  teachers  and  ad-­‐‑
ministrations.  In  Chile,   it  was  found  at   least  60%  of  teachers   in  the  same  school  
had  to  receive  training  at  the  same  time  to  create  a  cultural  shift  in  the  school  to-­‐‑
wards  ICT.  Training  one  teacher  per  school  is  a  waste  of  money.  

• Train   teachers   in   new   pedagogical   practices.  Help   create   more   learner-­‐‑centric  
pedagogical  environment  enabled  by  ICT.  Technical  ICT  skills  are  necessary  but  
not  sufficient  for  successful  integration  of  ICT  into  teaching.  Development  of  ap-­‐‑
propriate  pedagogical  practices  is  more  important.      
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• Continually  expose  teachers  to  ICT.  To  remain  current  and  select  appropriate  re-­‐‑
sources,  teachers  must  know  about  fast  emerging  applications.  Experience  shows  
that  even  in  advanced  countries,  few  teachers  have  comprehensive  knowledge  of  
the  range  of  ICT  tools  and  resources  for  education.    

• Create   a   compelling   ICT   environment.   Promote   use   of   ICT   in   administration  
functions  and  link  knowledge  of  ICT  to  future  promotion  for  teachers.      

• Seek  cost  effective,  sustainable  ICT  solutions.  Maintenance,  operational  support  
and  constant  upgrading  of  ICT  can  be  costly.  Public-­‐‑private  partnerships  should  
be  mobilized  and  evaluated.  Alternatives  such  as  Free  and  Open  Source  Software  
(FOSS)  may  greatly  reduce  the  cost  of  software  procurement.    

• Seek   innovative   approaches   to   content   development.   Digitizing   content   is   a  
lengthy   and   expensive   process,   especially   for   educational   television   and   video  
production.  Lack  of  digital  educational  content  directly  related  to  the  curriculum  
and  absence  of   assessment  of   outcomes   can  be   important  barriers   to   successful  
transformation  efforts  in  education.  

• Build  partnerships  with  the  private  sector  and  academia.  Collaboration  with  the  
private  sector  helps  develop  effective  educational  software,  relevant  content  and  
training   programs.   Academic   partnerships   help   to   improve   teacher   education  
and  develop  a  network  of  trainers.    

  
Adopting  an  ecosystem  view  (Figure  7).  Education  systems  around  the  world  are  re-­‐‑
sistant  to  change.  Systemic  changes  require  mutually  reinforcing  policies,  incentives  and  
investments.   Effective   ICT   adoption   with   transformative   outcomes   requires   detailed  
planning   at   every   level.   It   means   revamping   policy,   strategy,   program   management,  
communication,   monitoring   and   evaluation,   knowledge   creation,   and   sharing   mecha-­‐‑
nisms.  It  also  requires  enhanced  connectivity,  digital  and  open  source  content  develop-­‐‑
ment,   access   to   educational   portals,   networked   communities   of   practice,   and  dynamic  
curriculum   development.   A   transformational   education   strategy  must   be   guided   by   a  
holistic  vision  of  the  needs  of  the  sector,  aligned  with  the  national  strategy,  and  driven  
by  clear  pedagogical  philosophies.  Unfortunately,  this  approach  is  challenged  by  the  fact  
that   in  many  countries  different  parts  of  government  are  responsible   for   ICT  in  educa-­‐‑
tion,  with  no  mechanism   for   coordination.  Yet,   successful   transformation  demands   in-­‐‑
puts   from  many   players:   ministries   of   education,   labor,   ICT,   science   and   technology,  
finance,   and   rural   development,   as  well   as   academic   institutions,  NGOs,   civil   society,  
media,  and  the  private  sector.  
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Figure 7: The E-education Ecosystem  

MOICT:  Ministry  of  ICT  
MOE:  Ministry  of  Education  
Source:  Author  
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learning  processes?  What  kinds  of  accreditation  systems,  accountability,  and  safeguards  
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ICT-­‐‑enabled   transformation  must   also   revamp   antiquated   educational   administration,  
and   record  management   systems.  Mobile   tools   can   feed   data   concerning   student   and  
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teacher  attendance  –  a  major  problem  in  developing  countries.  They  can  help  stakehold-­‐‑
ers   and   communities  monitor   budgets,  monitor   school   construction,   provide   access   to  
textbooks,   and   identify   sources   of   corruption.   Educational   governance,   performance  
management,  and  policymaking  can  be  transformed  with  real  time  data,  big  data,  ana-­‐‑
lytics,   digital   records,  multiple   feedback   loops,   and  mobile  monitoring.   Investment   in  
and  experimentation  with  big  data   are   spreading   in   the  advanced   countries;   but   these  
tools  may  have  even  more  impact  on  education  in  developing  countries.    
  
The  future  of  online  and  personalized  education.  Learning  is  an  active  process  in  which  
people   construct   new  understandings   of   the  world   around   them   through   exploration,  
experimentation,   and   discussion.   ICT   is   the   new   medium   through   which   people   can  
simulate,  create,  express  and  interact.  For  example,  children  can  now  use  computer  sim-­‐‑
ulations   to   explore   the  workings   of   systems   of   the  world,   from   natural   ecosystems   to  
economic  systems  to  immune  systems.  The  Internet  and  distance  learning  are  expanding  
the   learning   ecosystem   beyond   schools,   enabling   new   types   of   “knowledge   building  
communities”   in  which   children   and   adults   around   the  world   collaborate   on   projects  
and   learn   from   each   other.   The   possibilities   for   using   ICT   to   transform   learning   are  
enormous,  teaching  learners  how  to  locate  information,  judge  credibility  of  the  sources,  
engage   in   collaborative   problem   solving,   and   take   ownership   of   how   and   what   they  
learn.  Text  no  longer  has  to  be  the  main  medium  for  conveying  meaning,  as  interactive  
multimedia  can  more  effectively  develop  understanding.  Curricula  can  incorporate  pro-­‐‑
jects  that  call  for  mixed  sets  of  skills  and  backgrounds,  enabling  networked  learning  and  
learning  communities.    
  
Other  exciting  possibilities  include  the  ability  to  capture  information  and  provide  feed-­‐‑
back   in   real   time.   Mass   education   can   shift   towards   personalized   learning.   Teaching  
programs   can  monitor   children’s   progress   and   the   data   derived   can   be   used   to   tailor  
what   the   child   confronts   on   the   computer   screen.   In   the   school   of   tomorrow,   teachers  
become   learning  companions;   they  accompany  students  on   their   learning   journey.  The  
borders   between   home   and   school   may   disappear.   Digital   textbooks   are   multi-­‐‑
dimensionally  richer  than  print,  as  they  enable  students  to  visualize  and  simulate,  link  to  
other  sources,  join  forums  and  search  for  data.  Tablets  are  made  for  active  and  collabora-­‐‑
tive   learning:   they   enable   students  worldwide   to  meet   in  web-­‐‑based   forums   to   create  
databases,  wikis,   image  boards,  and  other  resources.  Tablets  also  give  access  to  games,  
virtual   worlds,   and   various   group   learning.   Schools   may   well   become   community-­‐‑
learning   hubs,   while   knowledge   is   increasingly   constructed   in   collaboration   among  
learners  (Slinger,  2004).    
  
Ubiquitous  connectivity  and  mobile  technology  will  also  enable  high-­‐‑quality  global  edu-­‐‑
cation.  The  open-­‐‑source  movement  will  allow  students  to  access  the  lectures  of  top  col-­‐‑
lege  professors  (see  MIT’s  OpenCourseWare  program).  Mobile  technology  will  open  the  
door  to  remote,  effective,  and  less  costly  instruction.  If  appropriate  policies  are  adopted  
to  allow  for  national  and  global  competition   in  education  services,  mobile  devices  and  
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ubiquitous  connectivity  can  broaden  markets,  push  for  swift  change,  and  shatter  the  in-­‐‑
cumbents  (Saylor,  2013).    
  
MOOC  is  a  hugely  disruptive  mode  of  education  services  delivery.  Its  promise  is  being  
exploited  in  the  US,  UK,  EU,  and  to  a  lesser  extent  in  developing  countries.  Elite  univer-­‐‑
sities  like  Harvard,  MIT,  and  Stanford,  are  pioneering  MOOC  delivery.  Major  traditional  
educational   institutions   are   beginning   to   offer   full  MOOC  degree  programs.   In  Brazil,  
Unopar   University   offers   low-­‐‑cost   yet   relatively   high-­‐‑quality   degree   courses   using  
online  materials  and  weekly  seminars,  reaching  many  rural  towns  and  working  people  
throughout   the   country.   With   low   start-­‐‑up   costs   and   powerful   economies   of   scale,  
MOOC  is   likely   to  spread  to  countries  where   there   is  a  massive  need  to  be  met  with  a  
fast  growing  cohort  of  university  population.  Education  and  ICT  policy  makers  should  
leverage  this  opportunity  and  its  implications  for  all  levels  of  the  education  ecosystem.  
  
Online   learning  often  has  high  dropout   rates,  and  uncertain  quality  of   service.  MOOC  
providers   currently  make  most   of   their  money   from   the   certificates   they   grant   to   stu-­‐‑
dents,  and  maintaining  a  reasonable  completion  rate  is  important  for  financial  viability.  
However,   ensuring   transparency   and   quality   and   safeguarding   the   consumer   are   im-­‐‑
portant  for  digital  education  to  succeed.  Policy  makers,  therefore,  should  secure  the  nec-­‐‑
essary  regulatory  environment  for  MOOC.    
  
Transform  finance    
  
Worldwide,  about  50%  of  adults  are  unbanked.  In  Africa  the  figure  is  80%.  In  India,  less  
than  2%  of  the  population  possesses  a  credit  card  (World  Bank,  2012).  The  fundamental  
problem  is  transaction  costs,  and  it  is  not  the  poor  alone  who  are  impacted.  Businessmen  
turn  to  more  costly  ways  to  borrow.  Credit  moves  sluggishly  or  not  at  all  across  whole  
economies.  Micro   finance   institutions   such   as  Grameen  Bank,   have   only   partly   solved  
the  transaction  costs  problem.  In  this  environment,  the  mobile  phone  offers  an  easy,  fast  
and  very   low-­‐‑cost  channel   to  move  digital  cash  and  drive  credit.  Developing  countries  
stand  to  benefit  faster  from  such  innovation,  perhaps  far  more  than  from  foreign  aid.    
  
Mobile-­‐‑based  financial  tools  have  the  potential  to  dramatically  lower  the  costs  of  deliv-­‐‑
ering  financial  services  to  the  poor  around  the  world.  Mobile  platforms  link  banks  to  cli-­‐‑
ents   in   real   time,   enabling   banks   to   instantly   relay   account   information,   send   regular  
remittances,   or   send   reminders   for   payments   due   –   encouraging   saving   and   financial  
discipline.  Mobile  money  systems  can  also  serve  as  a  platform  for  additional  innovations  
and  apps,  from  paying  bills  electronically  to  avoiding  lengthy  queue  times,  to  applying  
for   short-­‐‑term   loans,   to   securing   efficient   conditional   cash   transfers   for   drought   relief,  
educating   girls,   or   other   emergency   transfers   and   compensation   schemes.   Clients   can  
sign  up  for  services  quickly  on  their  own.  Moreover,  mobile  communications  generates  
huge  amounts  of  data,  which  banks  and  other  service  providers  can  use  to  understand  
the  behavior  and  needs  of  various  groups  and  develop  profitable,  responsive  services.  
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M-­‐‑Pesa,  Kenya’s  mobile-­‐‑based  money  transfer  system  was  launched  in  2007.  By  2012  it  
was  used  by  over  17  million  Kenyans,  two-­‐‑thirds  of  the  adult  population.  About  25%  of  
the  country’s  gross  national  product  flows  through  it.  M-­‐‑Pesa  has  since  been  extended  to  
offer  loans  and  savings  products,  and  to  disburse  salaries  and  pay  bills,  saving  users  fur-­‐‑
ther   time   and  money.   For   rural  Kenyan  households   that   adopted  M-­‐‑Pesa,   incomes   in-­‐‑
creased  by  5–30%  (Morawczynski,  2010).  The  availability  of  a  reliable  mobile  payments  
platform  has  spawned  a  host  of  start-­‐‑ups  in  Nairobi,  whose  business  models  build  on  M-­‐‑
Pesa’s  foundations.  More  recently,  M-­‐‑Pesa  has  been  diffused  to  45%  of  Tanzania.  Going  
global,   it  has  been  adopted  in  72  countries,  with  the  potential   to  cover  2  billion  people  
with  cell  phones  but  no  bank  account  (The  Economist,  2013b).    
  
Financial  and  insurance  services  too  are  being  built  on  the  M-­‐‑Pesa  platform.  For  exam-­‐‑
ple,  the  Kilimo  Salama  scheme  (Swahili  for  “safe  farming”,  launched  in  2010)  is  a  mobile  
micro-­‐‑insurance   service   that   grants   weather-­‐‑indexed   insurance   to   small   farmers.   This  
product  was  developed  between  several  enterprises,  a  public  agri-­‐‑business  company,  a  
mobile  phone  operator,  an  insurance  company,  and  the  Kenyan  Meteorological  Depart-­‐‑
ment.  Every   time  a   farmer  buys  seeds,   fertilizer  or  other  agro-­‐‑chemicals,  he  or  she  can  
also  buy  insurance  against  weather  unfavorable  to  the  crops.  In  case  of  crop  failure  due  
to   drought   or   excessive   rain,   insured   farmers   are   entitled   to   compensatory   payments  
through  M-­‐‑Pesa.   Clients   are   hooked   up   to   a   local   computerized  weather   station,   and  
payments  are  automatically   linked   to   rainfall.  No  one  has   to   file  a   claim,  and   the  pay-­‐‑
ment  goes  directly  to  the  farmer’s  M-­‐‑Pesa  account.  Within  a  month  of   its   launch,  9,500  
farmers  subscribed  to  the  weather  index  insurance  scheme.4    
  
In  India,  ICT  provides  low-­‐‑cost  platforms  for  branchless  banking  and  microfinance,  and  
instant  financial  transactions.  Eko  India  leverages  existing  retail  shops,  mobile  networks,  
and  banks  to  extend  branchless  banking  services  and  offer  payment,  cash  collection,  and  
disbursal  services.  Users  employ  handheld  devices  to  open  accounts  and  send  money  to  
people  and  places  around   the  country.  Low-­‐‑cost   smart  cards  have  been  piloted   in  An-­‐‑
dhra   Pradesh,   to   improve   access   to  microfinance.   Smart   cards  with   embedded  micro-­‐‑
chips  containing  information  on  clients’  credit  histories  are  helping  SKS  Microfinance  to  
reduce  transaction  costs.  Smart  cards  have  been  identified  as  a  solution  to  the  high  cost  
of   delivery,   because   they   can   lead   to   gains   in   efficiency,   eliminate   paperwork,   reduce  
errors,  and  fraud.  Potential  savings  in  operations  are  estimated  to  be  around  18%  (Cec-­‐‑
chini  and  Scott,  2003).  
  
The  case  for  an  ecosystem  approach.  Mobile  money  innovations  exist  at  the  intersection  
of  finance,  ICT,  and  the  target  (sector,  beneficiary  group,  country)  that  needs  to  be  trans-­‐‑
formed.   Private   sector   players   come   from   different   fields:   network   operators,   banks,  
payment   card   firms,   and   supporting   businesses   and   agents.   Success   of  mobile  money  
will  depend  on  the  overall  status  of  the  finance  and  mobile  industries.  Commitment  of  

                                                
4  UNCTAD,  2010  (page  71).  
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leading  firms  can  drive  adoption,  but  already  existing  alternatives  or  small  market  size  
can  limit  the  economies  of  scale.  Understanding  end  users  is  also  essential  to  creating  a  
trustworthy  value  proposition  that  fits  the  social  context.    
  
Government  plays  a  significant  role  in  creating  an  enabling  environment  with  appropri-­‐‑
ate  regulations  for  both  finance  and  ICT,  and  for  privacy  and  security.  Regulatory  atten-­‐‑
tion   is   needed   to   ensure   appropriate   competition   and   interoperability.   The   form   of  
competition  will  depend  on   context   (World  Bank,   2012).   Similarly,   governments   influ-­‐‑
ence  access  and  scale  via  their  universal  access  policies  and  programs  (Chapter  8).  Since  
mobile  money  services  manage  the  limited  capital  of  the  poor,  safeguards  for  consumer  
protection  are  essential.  Successful  regulation   is  marked  by  collaboration  between  tele-­‐‑
com  and  finance  industry,  government,  and  civil  society.    
  
The  transformation  of  financial  services  via  mobile  devices  is  still  at  an  early  stage  in  the  
world   and   faces  many   challenges   (CGAP,   2011).   The  pioneering  model   of  M-­‐‑Pesa  has  
been  widely  replicated  but  may  not  fit  well  in  other  contexts,  for  example,  where  an  ex-­‐‑
tensive  ATM  network  is  in  place  as  in  Thailand.  Technological  trends  will  also  influence  
the  evolution  and  range  of  mobile  money  applications:  smartphones,  near  field  commu-­‐‑
nications,  and  biometrics.  A  product  gap  exists  in  many  countries  between  the  financial  
services  offered  and  those  wanted  by  the  poor.  Simply  formalizing  people’s  finances  on-­‐‑
to  a  mobile  platform  falls  short  of  meaningful  financial   inclusion.  The  transformational  
potential  of  mobile  money  models  will  be  realized  when  finance  is  extended  to  the  un-­‐‑
banked   populations   and   tailored   products   and   services   enable   the   majority   of   world  
population  to  better  manage  their  assets  (World  Bank,  2012).  
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Part  Three  
Mastering  the  Implementation  of    

Digital  Transformation  
  
  
Mastering   the   digital   transformation   process   demands   developing   specialized   leader-­‐‑
ship   and   institutional   capabilities,   enacting   digital   economy   policies   and   regulations,  
investing  in  high  quality  and  dynamic  communication  infrastructure,  and  building  local  
capacity  for  agile  implementation  and  fast  learning  from  local  and  global  practice.  These  
are  the  subjects  of  the  next  four  chapters.  
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Chapter  6  
Developing  Leadership  and  Institutions  

  
  
Stable  and   informed   leadership   is   important   to  adopting   long-­‐‑term  strategies  and  sus-­‐‑
tainable  policies  for  nations  and  institutions.  Leaders  are  expected  to  manage  the  change  
that  accompanies  transformation;  but  first  and  foremost,  they  need  to  define  the  roles  of  
government,  private  sectors,  and  other  development  partners.  
  
Leaders  motivate   followers  with   visions   of   the   future.   They   communicate  why   transfor-­‐‑
mation  matters.  They  bridge  sectoral  boundaries,  and  coordinate  across  institutions  to  set  
policies,  overcome  political  and  bureaucratic  barriers,  and  manage  structural  change.  They  
create  learning  communities  of  practice.  Leaders  build  and  rely  on  institutions  with  requi-­‐‑
site  core  competencies  for  program  management  and  implementation.  Institutions  leading  
e-­‐‑transformation   strategies   are   at   the   heart   of   the   transformation   process.   They   engage  
stakeholders  and  forge  national  consensus  around  an  e-­‐‑transformation  strategy  and  its  im-­‐‑
plementation  mechanism.  
  
What  should  be  the  mandate,  authorizing  environment,  and  core  capabilities  of  such  insti-­‐‑
tutions?  How  can  countries  minimize  government  failures  and  yet  address  market  failures?  
What   is   required   to   strategize,   implement  policies,  partner  with   the  private   sector,   build  
alliances,  and  engage  key  stakeholders,  without  being  captured  by  rent-­‐‑seeking  elements  of  
the  ICT  industry  or  business  community?  How  can  these  institutions  prioritize,  sequence,  
and  coordinate  investments,  to  respond  to  crises  and  opportunities  and  still  be  guided  by  
long-­‐‑term  goals?  All  countries  face  these  challenges.    
  
Policy  makers  and  e-­‐‑leaders  should  address  the  following  issues:  

• What  roles  should  government  play  in  transforming  a  country  into  a  networked  so-­‐‑
ciety?    

• What  are   the  main   institutional  models   for  e-­‐‑leadership   institutions  and  what  are  
their  strengths  and  weaknesses?  What  are  the  emerging  trends  in  developing  these  
institutions?    

• Why  do  countries  need  to  develop  e-­‐‑leaders?  What  should  be  their  roles  and  core  
competencies,  and  how  to  develop  them?    

  
Define  roles  of  government  
  
The  role  of  government  in  creating  the  networked  society  is  evolving.  Previous  chapters  
have  discussed  the  role  of  government  as  a  major  user  of   ICT  in   transforming  govern-­‐‑
ance  and  public  services  (Chapter  4);  and  as  chief  actor  in  the  sectoral  ecosystem  being  
transformed   (Chapter   5).  Government   is   the   ultimate   policy   setter   and   rule  maker   for  
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digital   policies   and   regulations   that   enable   the   development   of   networked   societies  
(Chapter  7).  Government  is  also  expected  to  lead  the  development  and  implementation  
of  policies  and  programs  in  support  of  digital  inclusion  and  ICT-­‐‑enabled  poverty  eradi-­‐‑
cation,   in   partnership  with   civil   society   and   private   sector   organizations.  Government  
may  also  partner  with  the  private  sector  in  a  variety  of  ways  to  pursue  broadband  infra-­‐‑
structural  development,  promoting  supply,  mobilizing  demand,  and  securing  universal  
access  (Chapter  8).  
  
Governments   will   inevitably   invest   heavily   in   public   information   systems   and   plat-­‐‑
forms,  to  run  government  operations.  But  they  cannot  afford  to  blindly  invest  in  systems  
or  outsource  such  services.  Nor  can  they  rely  on  private  providers  to  define  their  trans-­‐‑
formational   requirements   and   the   consequent   changes   in   managerial   practices.   Core  
competencies  are  needed  within  government  to  manage  service   level  agreements,  hold  
powerful  global  ICT  service  providers  accountable,  maintain  well-­‐‑contested  markets  for  
ICT  services,  and  leverage  new  technologies  for  innovation  and  transformation.  
  
Transformation  programs  within  government  and  public   services   cannot  proceed  very  
far  without  a   critical  mass  of   staff  with   specialized   skills   in  areas   such  as   service-­‐‑level  
agreements,   public-­‐‑private   partnerships,   change  management   and   process   reengineer-­‐‑
ing,  enterprise  architecture,  interoperability,  data  standards,  data  centers,  cyber  security,  
project  management,  ICT  procurement,  etc.  –  skills  that  must  be  embedded  in  contextual  
understanding  of  the  business  and  services  that  the  agency  is  in.  Core  technical  compe-­‐‑
tency  and  local  expertise  are  also  needed  to  alert  policy  makers  on  technological  trends  
and  cutting-­‐‑edge  practices  and  their  implications  for  pubic  policy  and  technology  adop-­‐‑
tion.  This  is  a  fast  changing  technology.    Paradigm  shifts  like  mobile  government,  open  
source   software,   cloud   computing,  big  data,   and  analytics   are   likely   to  have  profound  
implications  for  ICT-­‐‑enabled  transformation.  
  
Review  institutional  options    
  
Countries   have   adopted  diverse   governance  models   and   institutional   arrangements   to  
lead  the  digital  transformation  process  at  the  national  level.  Each  governance  model  has  
its   advantages   and   disadvantages   and   points   to   strategic   tradeoffs   that   should   be   ad-­‐‑
dressed  early  on  in  developing  leadership  and  coordination  capabilities  for  transforming  
governments  and  building  an  inclusive  information  society  (Table  1).  
  
Trends  in  e-­‐‑leadership  institutions.  A  review  of  e-­‐‑leadership  institutions  in  40  countries  
provides   discernible   trends   in   the   evolution   of   e-­‐‑transformation   institutions   (Hanna,  
2007b).  First,  there  is  a  shift  towards  direct  engagement  of  the  president,  prime  minister,  
CEO  or  a  powerful  coordinating  ministry  such  as  finance  or  economy,  by  placing  an  e-­‐‑
transformation  unit  within  close  reach.    
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Table  1:  Models  of  Governance  and  Coordination  for  Digital  Transformation  

Models   Countries   Advantages   Disadvantages  

Shared  Responsibility  
Model  

Distributed  sectoral  re-­‐‑
sponsibility  with  high  level  
policy  coordination  mech-­‐‑
anism  

  

Finland,  Sweden,  
France,  Germany    

  

  
  

Integrates  ICT  agenda  with  
relevant  secotral  ministries  
with  least  disruption  to  
current  structures  of  gov-­‐‑
ernment.    

Functions  well  in  relatively  
developed  countries  with  
strong  traditions  of  political  
consensus,  collaborative  
culture,  and  decentralized  
government.    Does  not  pro-­‐‑
vide  for  central  push  to  
overcome  stovepipe  mental-­‐‑
ity  and  build  common  infra-­‐‑
structures.  

Core  Ministry  Model:  In-­‐‑
vestment  Coordination  
Led  by  a  cross-­‐‑cutting  min-­‐‑
istry  such  as  Finance,  
Treasury,  Economy,  office  
of  Management  and  Budg-­‐‑
et,  or  Planning  Commis-­‐‑
sion  

Australia,  Brazil,  
Canada  (pre-­‐‑2007),  
Chile,  China,  Israel,  
Japan,  Rwanda,  
UK,  USA  

Has  direct  access  to  and  
controls  funds  required  by  
other  ministries  in  imple-­‐‑
menting  e-­‐‑government  and  
other  e-­‐‑development  pro-­‐‑
grams.  Helps  integrate  e-­‐‑
development  with  overall  
economic  management  
agenda.  

May  lack  necessary  focus  
and  technical  
knowledge/skills  required  
for  coordinating  e-­‐‑
development  and  facilitating  
implementation.    

Lead  Ministry  Model;  
Technical  Coordination  
Led  by  technical  sectoral  
ministry:  Communication  
and  Information  Technolo-­‐‑
gy  Ministry,  Science  and  
Technology  or  Industry  

Administrative  and  Tech-­‐‑
nical  Coordination  led  by  
Ministry  of  Public  Admin-­‐‑
istration,  Services,  Affairs,  
Interior,  State  or  Adminis-­‐‑
trative  Reform  for  e-­‐‑
government,  and  by  Minis-­‐‑
try  of  ICT  for  connectivity  
and  industry  development  

India,  Jordan,  Ken-­‐‑
ya,  Pakistan,  Ro-­‐‑
mania,  Ghana,  
Singapore,  Thai-­‐‑
land,  Vietnam          

  

  

Bulgaria,  Egypt,  
Mexico,  South  Afri-­‐‑
ca,  Slovenia  

Ensures  that  technical  staff  
is  available;  eases  access  to  
nongovernment  stakehold-­‐‑
ers  (firms,  NGOs,  academ-­‐‑
ia).      

  

  

Facilitates  integration  of  e-­‐‑
government  with  adminis-­‐‑
trative  simplification  and  
reform,  particularly  when  
admin  reform  is  driven  by  
political  commitment  at  
high  level.  

Ministry  may  be  too  focused  
on  technology,  telecommu-­‐‑
nications,  or  industry,  and  
disconnected  from  adminis-­‐‑
trative  reform  processes.      

  

  

May  lack  technology  skills  if  
exclusively  led  by  adminis-­‐‑
trative  reform.  Needs  to  
share  leadership  with  Minis-­‐‑
try  of  ICT  and  perhaps  oth-­‐‑
ers.  

Designated  e-­‐‑Development    
Agency  Model:    Holistic  
Coordination  

Led  by  autonomous  dedi-­‐‑
cated  ICT  Agency  

South  Korea,  Sin-­‐‑
gapore,  Ireland,  Sri  
Lanka,  Canada  
(2007)    

Creates  skilled,  agile,  busi-­‐‑
ness-­‐‑like,  high-­‐‑performing  
entity  that  is  relatively  free  
of  civil  service  constraints.  
Not  dominated  by  the  turf  
of  sectorally-­‐‑established  
ministries.  

Vulnerable  to  changes  in  the  
authorizing  environment  
and  rivalry  from  the  public  
sector.      

  
Source:  Adapted  from  Hanna,  2010a.  
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Second,   countries  have  moved   from  ad-­‐‑hoc   responses,   informal  processes,  and   tempo-­‐‑
rary   relationships   to   institutionalized   structures   to   respond   to   the   challenges   of   trans-­‐‑
formation.   At   the   outset   of   the   ICT   revolution,   governments   convened   special   task  
forces,   commissions,   and   panels   to   advise   them.   Typically   these   ad-­‐‑hoc   bodies   made  
their  recommendations  to  ministers  or  heads  of  state.1  The  central  message  was  to  raise  
awareness  of  the  role  of  ICT  across  government  and  society.  Over  time,  these  temporary  
bodies  transformed  into  permanent  institutions  and  formal  coordination  mechanisms.      
  
Third,  the  locus  of  institutional  leadership  and  coordination  for  e-­‐‑government  programs  
has  been  shifting  from  ICT  ministries  of  central  ICT  agencies  to  ministries  of  public  ad-­‐‑
ministration   or   interior,   as   in  Korea.   This   reflects   a   shift   in   emphasis   from   technology  
management   to   institutional   reforms,   demonstrating   the   deepening   transformational  
role  of  ICT.  Similarly,  digital  transformation  of  specific  sectors  is  increasingly  led  by  cor-­‐‑
responding  ministries,  working  in  collaboration  with  the  central  ICT  agency  or  ministry.  
  
Fourth,  many  countries  are  opting   for  an   independent  and  strong  national   ICT  agency  
that  reports  directly  to  the  head  of  state  or  a  powerful  ministry  such  as  Finance  so  as  to  
address   cross-­‐‑cutting   sectoral   issues   and   lead   the   whole-­‐‑of-­‐‑government,   whole-­‐‑of-­‐‑
economy   transformation.   The   agency   focuses   on   policy   and   governance   mechanisms  
such   as   whole-­‐‑of-­‐‑government   enterprise   architecture,   and   strategic   investments.   The  
shift   to   this  model   is  driven  by  a  growing  recognition   that  e-­‐‑transformation   is  a  cross-­‐‑
sectoral,  cross-­‐‑hierarchical,  cross-­‐‑industry  process,  which  requires  political  leadership,  a  
holistic  view  of  government,  and  ability  to  partner  with  nongovernment  actors.      
  
Fifth,  as  e-­‐‑government  programs  mature,  countries  move  beyond  concerns  about  com-­‐‑
mon  information  infrastructure,  and  towards  organizing  processes  and  services  to  fully  
integrate  e-­‐‑transformation  into  governance  at  all  levels.  In  the  process,  the  role  of  central  
agencies  also  changes  from  one  of  providing  top-­‐‑down  and  standard  solutions  to  one  of  
a  catalyst  for  ICT-­‐‑enabled  innovation.  The  aim  is  to  institutionalize  process  and  service  
innovation,   promote   collaboration   across   boundaries,   engage   more   stakeholders   and  
disseminate  best  practices.    
  
Finally,  the  content  of  e-­‐‑transformation  is  changing  over  time,  and  e-­‐‑institutions  should  
evolve  accordingly.  As  basic  readiness  and   infrastructure  are  built,   the  emphasis  shifts  
to  a  holistically  supportive  environment,  bottom  up  participation,  and  other  soft  factors.    
  
Draw  on  experience  
  
E-­‐‑leadership   institutional   development   is   one   of   the   least   understood   areas   of   digital  
transformation.   Consequently,   building   leadership   capacity   for   digital   transformation  

                                                
1  The   number   of   nations  who   turned   to   such   task   forces   is   notable:   Singapore   in   1992,  USA   in  
1993,  followed  by  Japan,  Korea,  China,  among  others.    See  Wilson  (2004).    
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continues   to   be   under-­‐‑learned,   and   underfunded   by   governments   and   development  
agencies.    
  
Strong   centrally   driven   agenda   and   high-­‐‑level   political   support   are   essential   for   e-­‐‑
transformation  programs,  but   implementation  will  depend  on   the   level  of  buy-­‐‑in   from  
the  staff  of  the  participating  departments  as  well  as  the  available  management  capacity  
at  different   levels  of  government.  Resistance   to  change  at   the  mid-­‐‑level  of  government  
can  be  especially  detrimental.      
  
Many  countries  have  been  building  public-­‐‑private  partnerships  as  a  strategy  for  national  
e-­‐‑transformation.  National  coordinating  or  advisory  committees  have  been  established,  
whose   objective   is   to   smooth   out   inherent   tensions   between  ministerial  mandates   and  
the   crosscutting   of   e-­‐‑transformation   interventions.   Competition   and   cooperation   are  
managed   through  well-­‐‑designed   committee   structures   that   create   bridges   between   the  
players  who  decide  change,  create  change,  and  sustain  change  in  the  bureaucracy.  Such  
structures  take  full  advantage  of  ICT  for  service  delivery  and  compensate  for  the  tradi-­‐‑
tional   silo,  ministry-­‐‑based   approach.   They   also   secure   the   inputs   of   the   private   sector  
and  civil  society.    
  
Effective   interactions  among  e-­‐‑leaders  and  between  e-­‐‑leadership   institutions  are  essen-­‐‑
tial  to  transformation.  Social  capital  and  enduring  networks  that  link  policy  makers,  civ-­‐‑
ic  leaders,  academics,  businessmen  and  the  media  are  critical  to  the  diffusion  of  ICT  in  
society  and  the  overall  success  of  e-­‐‑transformation,  far  beyond  the  soundness  of  any  sin-­‐‑
gle   leading   agency.   Social   control   of   e-­‐‑transformation   should   go   beyond   government.  
Successful  countries  have  created  a  tight  web  of  e-­‐‑leaders  and  e-­‐‑leadership  institutions  
that  cut  across  public,  business,  academia  and  civil  society  (Wilson,  2004).     Such  a  web  
can   stimulate   demand   for   sound   digital   policy,   supply   of   necessary   investments   and  
skills,  coordination  of  interdependent  actions,  and  sharing  of  knowledge.      
  
Trust,  informal  norms,  and  shared  expectations  are  important  in  shaping  this  web  of  or-­‐‑
ganizations.  Leadership  is  essential  to  create  conditions  for  trust  and  develop  tight  net-­‐‑
works   that  cut  across  agencies  and  sectors.  During  periods  of  major  structural  change,  
the  contribution  of  good  leadership  is  invaluable.  “Effective  leaders  provide  the  psycho-­‐‑
logical  and  professional  bridges  between  previous  period  of  certainty  and  later  periods  
of  wider  agreement.”2  Through   their   compelling  visions,   leaders  provide  meaning  and  
direction  in  a  chaotic  world.  They  bridge  boundaries,  model  risk  taking,  and  show  oth-­‐‑
ers  the  future.    
  
Although  there  is  no  single  solution,  and  those  that  work  well  in  some  countries  may  fail  
in  others,  there  are  common  challenges  that  should  be  addressed  by  all  aspirants  of  na-­‐‑
tional  transformation.  

                                                
2  Wilson  (2004),  p.  93  
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• Engaging   key   stakeholders   to   develop   and   implement   a   national   ICT   vision,  
strategy,  and  action  plans.    

• Developing  a  policy  framework,  laws,  regulations  and  standards  to  enable  trans-­‐‑
formations.      

• Building  high-­‐‑level  “executive”  ICT  function,  responsible  for  leading  the  overall  
transformation  process,  and  for  coordinating  multi-­‐‑level  and  cross  sectoral  strat-­‐‑
egies  and  programs.    

• Developing   effective   division   of   labor   and   coordination   of   transformation   pro-­‐‑
grams  across  government  agencies,  creating  an  internal  framework  for  collective  
decision-­‐‑making  on  policy   issues,   and   setting   common   ICT   standards   and  best  
practices.    

• Funding  and  creating   special   task   forces   for   implementation  of  high  priority   e-­‐‑
transformation  programs  involving  critical  government  departments.  

• Creating  mechanisms  for  monitoring  and  evaluation  of  major  transformation  in-­‐‑
vestments  across  different  government  bodies  and  securing  accountability.      

  
Additionally,  policy  makers   should  periodically   review   institutional   arrangements,   or-­‐‑
ganizational  models,  and  core  competencies  of  their  e-­‐‑leadership  institutions.  This  may  
be  done  every  time  a  new  national  e-­‐‑transformation  strategy  is  adopted.    
  
Develop  transformational  leaders  
  
Countries  need  to  bridge  gaps  that  arise  because  of  change  management   issues  related  
to  the  new  technologies.  Technology  leaders  understand  ICT  but  not  the  realities  of  gov-­‐‑
ernance,  whereas  officials  and  politicians  may  understand  governance  but  not  technolo-­‐‑
gy.  A  basic  level  of  awareness  is  therefore  needed  for  policy  makers,  legislators,  opinion  
makers,  and  other  public  and  business  leaders.    
  
Digital   transformation   brings  massive   changes   in   the  work   environment   and   requires  
staff   redeployment,   re-­‐‑training   and   employment   assistance   to   ease   the   process   of   ad-­‐‑
justment.  The  more   innovative   are   the  uses  of   ICT,   the  more   critical   is   the  need   for   e-­‐‑
leadership.  With  the  typically  long  implementation  cycle  of  digital  transformation,  poli-­‐‑
cy  makers  need  to  balance  active  promotion  of  ICT  investments  with  absorptive  capacity  
and  re-­‐‑training  programs  for  managers  and  impacted  workers.  
  
One  serious  problem  in  many  countries  is  the  leadership’s  low  understanding  of  the  role  
of   ICT  in  development.   Increasing  awareness  among  the  business  community   is  essen-­‐‑
tial   to   enable   the  private   sector  play   the   role  of   catalyst   and  accelerator  of   innovation,  
and  to  press  for  government  transformation.  Government  authorities  and  policy  makers  
as  e-­‐‑leaders  are  the  porte-­‐‑parole  of  e-­‐‑transformation.  They  should  have  true  understand-­‐‑
ing  of  organizational  and  social  impacts  of  ICT,  and  must  develop  the  capacity  to  man-­‐‑
age  knowledge  workers,   learning  organizations,   local  and  global  networks,   intellectual  
assets,   and   open   innovation   systems.   Lack   of   broad  managerial   understanding   of   the  
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potential   and  prerequisites   of   the  new   technologies  has  been   the  key   reason   for   failed  
ICT  investments  in  both  public  and  private  organizations.  But  the  problem  is  particular-­‐‑
ly  acute   in   the  public   sector   and   in  developing   countries.  On   the  demand   side,   execu-­‐‑
tives  tend  to  isolate  and  delegate  ICT  leadership  to  technologists  and  ICT  managers,  and  
are  not  aware  of   the  critical   role   they  must  play   to   integrate   ICT   into   their  business  or  
development   strategies.   One   the   supply   side,   e-­‐‑leadership   training   tends   to   focus   on  
narrow   technological   and   technical   issues,   to   the   neglect   of   ICT-­‐‑enabled   strategic   and  
institutional  change  and  human  resources  issues.    
  
A   special   cadre   of   e-­‐‑leaders   is   the  Chief   Information  Officers   (CIOs).   In   some  govern-­‐‑
ments,   they   are   called   chief   innovation   or   transformation   officers.   In   advanced   econo-­‐‑
mies,  they  are  recognized  as  executives  in  their  own  right  and  treated  on  par  with  other  
business  executives  or  CXOs.  The  roles,  functions,  and  profiles  of  the  CIO  are  becoming  
strategic  and  less  technology-­‐‑focused.  In  many  developing  countries  CIOs  and  IT  man-­‐‑
agers   are   engineers   with   technical   knowledge   but   without   management   experience.  
They  provide   technology   solutions  but   are   isolated   from   the  business   they  are   in,   and  
the  external  clients  they  must  serve.  In  the  public  sector,  they  are  placed  further  down  in  
the  decision-­‐‑making  hierarchy.  Attracting   ICT   leaders   to   the  public   sector  will   require  
substantive  change  in  both  the  profile  and  the  compensation  of  this  executive  function.    
  
Core  competencies  for  e-­‐‑leaders  
  
As  top  executives  and  business  strategists,  e-­‐‑leaders  should  be  able  to  visualize  the  des-­‐‑
tination  of   the   information  society,   the  results  of  an  ICT-­‐‑enabled  development  strategy  
and  the  possibilities  opened  up  by  ICT  for  their  agencies  and  countries.  They  should  be  
able  to  interact  with  and  inspire  other  executives,  stakeholders,  and  finally  the  organiza-­‐‑
tion  or  sector,  to  shape  this  ICT-­‐‑enabled  future.  Their  competencies  in  strategic  thinking,  
strategic  communications,  and  foresight  should  complement  their  domain  knowledge  of  
the  business  they  are  in.  This  should  allow  them  to  help  lead  the  ICT  road  map  for  the  
organization   at   every   level   of   operation.   E-­‐‑leaders   shape   and   inform   expectations   for  
ICT-­‐‑enabled  and  data-­‐‑driven  enterprise.  They  must  be  capable  of  creating   frameworks  
and  environments  that  bring  ICT-­‐‑enabled  possibilities  in  line  with  business  strategy,  na-­‐‑
tional  aspirations  and  agency  missions.  
  
As  change  leaders,  e-­‐‑leaders  are  chief  innovation  officers  of  new  business  processes  and  
new  forms  of  organizations.  They  are  also  the  chief  relationship  officers  who  enable  the  
creation  of  new  networks  and  work  teams  within  organizations,  as  well  as  new  partner-­‐‑
ships  and  supply  chains  across  organizations.  Working  with  other  executives,  they  lead  
institutional   change   –   their   competencies   help   to   evolve   current   hierarchies   into   agile,  
adaptive,  networked,  client-­‐‑centered,  and  learning  organizations.  They  lead  process  in-­‐‑
novation,   and   client-­‐‑centered   service   integration.   They   facilitate   changes   in   skills,   atti-­‐‑
tudes,  and  culture.  They  break  silos,  build  partnerships,  and  engage  process  innovators,  
change   agents,   and   organizational   development   practitioners.   Leadership   for   change  
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demands  e-­‐‑leaders  to  strike  the  appropriate  balance  through  process  and  service  innova-­‐‑
tion  to  build  for  the  future.    
  
As  technology  leaders,  CIOs  are  the  suppliers  and  custodians  of  ICT  resources.  This  re-­‐‑
mains  an  essential  role  of  e-­‐‑leaders  and  the  traditional  domain  for  CIOs  and  Chief  Tech-­‐‑
nology  Officers   (CTOs).   Public   service   constraints   often   limit   access   to   technical   talent  
with  knowledge  of   cutting-­‐‑edge   technologies,  project  management  methodologies   and  
new  approaches  to  systems  development  such  as  rapid  prototyping.  Also  in  strong  de-­‐‑
mand   are   skills   to   engage   policy  makers   and   business   leaders   in   defining   systems   re-­‐‑
quirements   and   process   transformation.   Public   sector   CIOs   manage   networks   of   ICT  
service   providers   and   engage   in   complex   partnerships   and   contractual   arrangements  
that   demand   current   knowledge   of   the   ICT   industry   and   best   practices.   As   e-­‐‑leaders,  
they   need   competencies   in   outsourcing,   portfolio   management,   project   management,  
business  development,  and   information  resource  management,  along  with  a  broad  un-­‐‑
derstanding  of  the  technological  environment  –  the  trends,  the  new  wave  of  innovations,  
and  the  ways  and  means  to  secure  open  standards  and  avoid  the  risks  of  technological  
lock-­‐‑ins  (Hanna,  2010a).      
  
Growing  awareness  of  the  use  of  data  and  information  within  organizations  has  led  to  a  
spate  of  new   leadership   titles,   such  as   chief  data  officers  and  chief  data   scientists.  The  
government  of  Singapore,  for  example,  has  appointed  (August  2014)  its  first  Chief  Data  
Scientist  as  it  aspires  to  be  a  global  analytics  hub.  The  role  of  the  Chief  Data  Scientist  and  
his  supporting  team,  called  the  Data  Sciences  Group,   is  to  drive  the  private  and  public  
sector’s  adoption  of  data  analytics,  including  for  cross-­‐‑agency  data.  To  increase  the  local  
talent  pool,   the  government   is   recruiting  consultants  who  hold  domain  knowledge  be-­‐‑
sides   their  analytics  experience,  and  has   launched  a  MOOC  specifically   to  develop   the  
new  cadre  of  data  analytics  leaders.  
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Chapter  7  
Developing  Enabling  Policies  and  Regulations  

  
  
The  digital  transformation  process  requires  that  key  public  policy  issues  be  examined  for  
their   impact   on   innovation,   diffusion,   and   adoption   of   ICT.  Equal   attention   should   be  
given  to  formulating  and  implementing  the  policies  themselves.  A  converged  technolo-­‐‑
gy   environment   calls   for   coherent,   technology-­‐‑neutral   policy   and   institutional   frame-­‐‑
works.  Political   leadership  and   commitment   to   a   long-­‐‑term  view  are  needed   to   secure  
effective  regulation  and  sustainable  transformation.  
  
Policy  makers,   ICT   leaders,   and   telecommunication   regulators   should   address   the   fol-­‐‑
lowing  issues:  

• Why   regulate   and  how?  What   are   the  main   competing  policy   frameworks   that  
may  guide  the  design  of  e-­‐‑policies  and  enable  e-­‐‑transformation?    

• What   are   the   significant   supply-­‐‑side   and  demand-­‐‑side   ICT  policy   issues?  How  
are  recent  technological  changes  likely  to  impact  these  issues?    

• What  major  objectives  should  guide   the   formulation  and   implementation  of   In-­‐‑
ternet  access  and  key  IT  policies?    

•   What  are  the  implications  of  technology  convergence  for  the  development  of  ef-­‐‑
fective  regulatory  institutions?    

  
Political  economy  of  digital  transformation  policy  
  
There  are  wider  political  economy  challenges  associated  with  public  policy  making  and  
concomitant  governance  challenges  in  public  institutions.  Barriers  to  a  transformational  
change  are  embedded  in  the  political,  constitutional,  and  institutional  set  up  of  a  society,  
and  should  be  explicitly  addressed  in  any  transformative  policy  reform:  

• Government   failure.  Deliberate   active   or   passive   policy  making   is   designed   to  
divert  resources  or  shape  incentives  structures  of  stakeholders  to  non-­‐‑productive  
or  destructive  activities.  Ultimately  such  failure  extracts  economic  value  from  the  
rest  of  society,  to  the  benefit  of  a  small  elite  (Acemoglue  and  Robinson,  2013).  

• Temporal  asymmetry.  In  a  short-­‐‑term  perspective,  an  annual  GDP  growth  rate  of  
1–2%  makes  little  difference  from  one  year  to  another  for  the  average  citizen,  and  
hence   is  not  strong  enough   to  shape   the  political  agenda  or  electoral  discourse.  
The  dilemma  of   long-­‐‑term  growth   is   that  contemporaries  pay  most  of   the  costs  
(in  terms  of  jobs,  values,  etc.)  of  a  technology-­‐‑led  transformation,  while  the  bene-­‐‑
fits  are  mostly  enjoyed  by  future  generations  who  are  absent  from  the  current  po-­‐‑
litical  process.  More  formally,  the  challenge  is  caused  by  temporal  asymmetry  in  
the  distribution  of  costs  and  benefits  that  shapes  political  agenda  and  electorate  
competition  (Lipsey,  Carlaw  and  Bekar,  2005).  
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• Regulatory  failure.  This  occurs  when  public  institutions  are  captured  by  private  
interest  pressure  groups  or  when  agencies  put  their  own  interest  above  the  pub-­‐‑
lic  interest  to  protect  the  status  quo.  

• Private  interest  rent  seeking.  Not  every  private  profit  seeking  is  to  the  benefit  of  
society  (Hobsbawm,  1969).  Rent  seeking  leads  to  regulatory  failure  when  policy  
makers   fail   to   distinguish   between   better   public   policy   and   better   corporate  
deals.  

• Systemic   failures.  Both   federal   and   unitary   states   have   to   deal   with   dispersed  
layers  of  authority  that  are  not  coordinated  and  often  in  conflict  with  each  other.  
For   example,   contradicting   policy   objectives   are   pursued   resulting   in   systemic  
dysfunctionality  and  risks  (Bianchi  and  Labory,  2011).  

• Society’s   values.   Transformation   requires   nonconformist   attitudes,   increased  
openness   towards  new   information,   tolerance   towards   the  unfamiliar.   The  net-­‐‑
worked   infrastructure   that  blends   computing  and  communication   is   the   largest  
construction   project   in   human   history   (Cowhey   and   Aronson,   2009).   Getting  
public  and  ICT  policy  right  or  wrong  has  tremendous  consequences  for  enabling  
transformational   change   that   can   deliver   economically,   culturally,   and   socially  
sustainable  and  desirable  long  term  improvements  in  well  being.  The  magnitude  
of  socio-­‐‑economic  benefits  at  stake  is  enormous.1  So  are  the  opportunity  costs  of  
narrow,  biased,  or  extractive  policy  choices   that  could  suffocate  new  initiatives,  
productive  innovations  and  investments  in  technologies  underpinning  the  rise  of  
the  networked  society.2    

  
Policy  frameworks  enabling  transformation  
  
Wealthy   economies   can  be  developed  under   a  variety  of  policy   and   regulatory   frame-­‐‑
works.3  These  economies  meet  a   threshold  of   institutional  quality   that  ensures  political  
and   economic   stability,   reasonable   state   capacity,   enforcement   of   property   rights   and  
                                                
1  http://ictlogy.net/20080115-­‐‑economic-­‐‑benefits-­‐‑of-­‐‑icts/  
2  The   issue   of   rethinking  policy   and   the   opportunity   cost   of   having   the  wrong  public   policy   is  
summed  up  by  Castell   (1996):“If  society  does  not  determine   technology,   it  can,  mainly   through  
the   state,   suffocate   its  development.  Or  alternatively,   again  mainly  by   state   intervention,   it   can  
embark  on  an  accelerated  process  of  technological  modernization  able  to  change  the  fate  of  econ-­‐‑
omy  and  social  well-­‐‑being  in  a  few  years.”  
3  The  words  policy  and  regulation  are  used  interchangeably   in  this  chapter  with  a  broad  mean-­‐‑
ing.  Policy/regulation  is  the  sustained  and  focused  attempt  to  alter  the  behavior  of  others  accord-­‐‑
ing   to   defined   standards   or   purposes,   with   the   intention   of   producing   a   broadly   identified  
outcome  or  outcomes,  which  may  involve  mechanisms  of  standard-­‐‑setting,  information  gathering  
and  behavior  modification.  For  further  reading  see  Ogus  (1994).  Also,  the  relation  between  regu-­‐‑
lation   and   legislation   is   relevant   to   address   here.   If   regulation   is   about   altering   behavior,   then  
legislation  is  a  subset  of  regulation.  On  the  other  hand,  to  the  extent  that  regulation  does  not  en-­‐‑
compass  tasks  such  as  constitution  making  and  dispute-­‐‑resolution,  the  law  is  broader  than  regu-­‐‑
lation,  in  other  words  law  and  regulation  intersect  with  one  another  but  are  not  co-­‐‑extensive.  For  
further  reading  see  Brownsword  (2008),  page  7.    
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contracts,  sufficient  provision  of  public  goods,  and  limits  on  government  predation  and  
corruption.  Once  the  institutional  threshold  has  been  reached,  the  state  can  identify  key  
industry   issues,   relevant   regulatory  approaches,   important  national  objectives,   and   the  
right  balance  among  stakeholders’  interests  to  enhance  long-­‐‑term  societal  objectives.    
  
Over  the  last  30  years,  many  countries  have  moved  away  from  state-­‐‑owned  telecommu-­‐‑
nications  monopolies,  and  adopted  liberalization  and  deregulation  to  embrace  a  market-­‐‑
based  regulatory  approach  that  relies  on  competition  policy.  Historically,  we  have  heard  
calls  for  less  regulation,  better  regulation,  more  equitable  regulation,  smarter  regulation,  
and  now  for  more  holistic   regulation   that   focuses  on   the  cumulative   impact  of   regula-­‐‑
tion.  Each  of  these  calls  serves  as  a  reminder  that  technology  moves  faster  than  regula-­‐‑
tion   and  hence   there   is   a   continuous  need   for   keeping   regulatory   frameworks   aligned  
with  technological,  business,  consumer,  market,  and  societal  realities.    
  
A  regulatory  framework  consists  typically  of  three  major  elements  as  depicted  in  Figure  
8.  Its  parts  aim  to  answer  the  following  three  questions;  

• Why  regulate?  –  The  policy  rationale  and  legitimacy  of  interventions.     
• With  what  ends  in  mind?  –  What  regulatory  objectives  and  desired  outcomes  are  

being  pursued?  
• How  to  regulate?  –  The  matching  of  regulatory  instruments  to  regulatory  objec-­‐‑

tives  and  choosing  of  implementation  strategies.  
  
Figure  8:  Key  components  of  a  regulatory  framework  

Source:  Ericsson,  inspired  by  Weatherill  (2007)  and  Prosser  (2010)  
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A  number  of  distinct  regulatory  approaches  have  emerged  over  time,  each  with  a  focus  
on  specific  regulatory  goals  and  outcomes.  Regulators  do  not   typically  pursue   just  one  
regulatory  objective  at  any  given  point  in  time.  
  
A  market  efficiency-­‐‑oriented  regulatory  approach  is  primarily  based  on  competition  pol-­‐‑
icy  focused  on  promotion  of  consumer  welfare  through  maximization  of  market  efficien-­‐‑
cy   (allocative,4  productive,5  and   dynamic6),   and  maximization   of   consumer   choice   and  
thus  consumer  sovereignty.  It  means  the  transfer  from  suppliers  to  consumers  of  quali-­‐‑
tative   improvements  and  cost   reductions  without   restricting   the  market.  Keeping  mar-­‐‑
kets  open   to  new  entry   is   a   form  of   accountability   for   the   exercise  of   economic  power  
and  hence  maximization   of   consumer   choice.  However,   opening  up  markets   for  more  
competition   (market   liberalization)   can   also   restrict   consumer   choice,   by   ending   cross-­‐‑
subsidies  that  have  supported  uneconomic  services,  customer  segments  or  regions.  Lib-­‐‑
eralization   of   the   fixed   telecom  market,   that   started   around   1990,   constituted   a  move  
away   from  a  public   interest   regulatory   approach   to   a  market   efficiency   regulatory   ap-­‐‑
proach.  The  introduction  of  multiple  mobile  spectrum  licenses  rather  than  relying  on  an  
exclusive   license   arrangement,   and   liberalization   of   the   fixed   telecom  market,   are   two  
examples  of  how  the  market  efficiency  approach  has  been  applied  to  ICT  policy.  
  
A  public  interest-­‐‑oriented  policy  approach  argues  that  there  are  serious  limitations  to  a  
market  efficiency  approach  as  the  latter  treats  all  citizens  equally  and  views  all  citizens  
solely  in  their  capacity  as  consumers.  Since  we  do  not  come  to  the  market  as  equals,  our  
market  power  as  consumers  is  determined  by  our  position  in  the  existing  distribution  of  
wealth  and  information.  This   fact  determines  our  ability   to  satisfy  our  preferences   in  a  
market.  The  public  interest  approach  is  a  move  away  from  market-­‐‑based  principles  and  
may  also  imply  a  move  away  from  competition  policy  and  a  loss  of  market  efficiency.7  
This  move   towards   increased  social   solidarity   is  based  on   the   idea   that   the   state  has  a  
duty   to   ensure   equal   treatment   of   citizens   irrespective   of   their   economic   resources.   In  
ICT  policy  and  regulation   this  approach   is  manifested  by  regulatory   interventions   that  
attempt   to  ensure  equal  access   for  all   consumers   (urban  and   rural)   to  vital   services  by  

                                                
4  Allocative  efficiency:  when  conditions  of  perfect  competition  prevail,  and  where  goods  and  ser-­‐‑
vices  are  allocated  between  consumers  according  to  the  price  they  are  prepared  to  pay,  the  price  
never  rising  above  the  marginal  cost  of  production  (sometimes  also  called  static  efficiency).  
5  Productive  efficiency:  when  as  little  of  society’s  wealth  is  expended  in  the  production  of  goods  
as  necessary,  so  goods  are  produced  at  the  lowest  possible  cost  (the  emphasis  is  on  the  internal  
management  of  a  firm’s  resources).  
6  Dynamic  efficiency:  refers  to  market  conditions  that  appropriately  balance  short-­‐‑run  concerns  –    
allocative  static  efficiency,  with  concerns  in  the  long  run  –  focusing  on  encouraging  research  and  
development   (R&D).   Through   dynamic   efficiency,   an   economy   is   able   to   further   improve   effi-­‐‑
ciency  over  time  by  making  investments  in  R&D,  education  and  innovation  that  act  as  forms  of  
new  market  and  demand  discovery.    
7  For  more  expanded  discussion  see  Prosser  (2005).  
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requiring  geographically  averaged  tariffs,  rural  subsidies,  uniform  standards  of  services  
across  served  areas,  and  requirements  on  a  certain  level  of  population  service  coverage.    
  
Society  also  values  aspects  other  than  maximization  of  consumer  welfare.  Society  build-­‐‑
ing  relies  on   the  promotion  of  culture,  social  values  and  national   identity.   In  countries  
such  as  Canada,  most  of  Europe  and  parts  of  Asia  Pacific,   such  as  Australia  and  New  
Zealand,   regulation  of  broadcasting  services   is  based  on  a  public  service  media  princi-­‐‑
ple.  Public  service  is  typically  associated  with  privileged  access  to  scarce  resources,  lim-­‐‑
its   to   competition,   and   privileged   access   to   state   aid   financing   or   public   ownership.  
Support   for   a   strong   public   service   media   continues   to   prevail   in   some   jurisdictions  
while  in  others  it  is  almost  completely  rejected  on  the  claims  of  an  inefficient  monopoly  
and  preference  for  a  market-­‐‑based  solution.    
  
A  rights-­‐‑based  regulatory  approach   is  not  premised  on  a  collective  view  but  examines  
the   individual’s   rights   in  a   society  or  market.  The  regulatory   rationale   to  protect   some  
basic   rights   is   globally   less   familiar   than   the   competition   or   public   interest-­‐‑based   ra-­‐‑
tionale.  The  rights-­‐‑based  approach  starts  with  the  premise  that  all  individuals  have  un-­‐‑
conditional  rights  to  certain  levels  of  protection,  and  that  some  risks  may  be  considered  
unacceptable  whatever   their   benefits.8  This   approach   to   regulation   can  be   encountered  
in  various  different  policy  domains,  such  as  human  rights,  occupational  health  and  safe-­‐‑
ty,  and  environmental  rights  regulation.  There  are  also  private  property  rights  that  limit  
the   regulators’   rights   to   expropriate   private   assets,   and   procedural   rights   concerning  
how  public  authorities,  regulators,  and  courts  operate  (Sunstein,  1990).  ICT  policy  issues  
such   as   data   privacy,   the   right   to   be   forgotten,   net   neutrality,   and   open   Internet   con-­‐‑
cerns,  all  contain  elements  of  a  rights-­‐‑based  regulatory  approach.  
  
The  networked  governance  approach  is  increasingly  gaining  attention,  especially  its  ap-­‐‑
plicability  in  an  international  context:  the  aim  is  to  harmonize  national  and  global  poli-­‐‑
cies.   It   is   procedural   and   context   specific   (such   as   trade-­‐‑   or   Internet   governance).   It  
incorporates  certain  objectives,  such  as  harmonization,  coherence,  etc.  Networked  gov-­‐‑
ernance  combines  state  and  non-­‐‑state  actors  and  procedural  means  for  resolving  issues  
to   overcome   some   of   the   limitations   of   governance   based   on   territorial   sovereignty.  
From   a   global   perspective,   the   ITU’s   World   Radio   Conference,   Inter-­‐‑American   Tele-­‐‑
communication   Commission   (CITEL),   the   Asia-­‐‑Pacific   Transport   Working   Group  
(APTWG),  the  European  Conference  of  Postal  and  Telecommunications  Administrations  
(CEPT),   Internet  Corporation   for  Assigned  Names  and  Numbers   (ICANN),  and  World  
Trade  Organization  (WTO)  are  examples  of  networked  governance  approaches.  From  a  
nation  state  perspective,   this  approach  to  policy  and  regulation  contains  elements  such  
as  multi-­‐‑stakeholder  participation  in  consultations,  forums  that  seek  to  learn  and  reach  
industry   consensus,   and   increased   attention   to   co-­‐‑regulation   and   voluntary   industry  
codes  of  praxis.    

                                                
8  For  further  reading  see  Brownsword  (2008)  and  Morgan  (2007).  
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A   transformative   policy   is   an   emerging   regulatory   approach   that   is   concerned   with  
transformation  of  an  industry  or  a  society  at  large  and  more  specifically  focuses  on  the  
conduct  of  stakeholders  in  that  process.  It  typically  focuses  on  supply  side  policy  issues,  
that   is,   the  stimulation  of   innovations,  R&D,  and   investments   in  new  technologies  and  
infrastructures,   including  public-­‐‑private  partnerships.  There  is  also  a  growing  focus  on  
demand  side  policy  issues,  that  is,  the  adoption  of  new  technologies  and  applications  by  
various  groups  of  end  users  –  including  consumers,  small  and  medium  enterprises  and  
public  authorities.  Increasingly,  the  aim  is  also  to  better  align  supply-­‐‑  and  demand-­‐‑side  
policies  by  removing  inconsistencies  between  these  policy  areas  thus  increasing  the  so-­‐‑
cio-­‐‑economic   impact   by   having   a   more   coherent   overall   framework.   Additionally,   a  
transformative  policy  aims  to  enable  more  innovation:  in  new  products  and  services;  in  
the  market  place,   consumer  behavior   and  value;   and   in  organizational   skills,   activities  
and   capabilities.   It   emphasizes   increasing  productivity   in   an  economy.   In   terms  of  na-­‐‑
tional  development  strategy  the  emphasis  is  on  competitiveness  of  nations  or  industries  
(Michael   Porter’s   competitive   advantage),   and   less   on   comparative   advantage   (David  
Ricardo,  Adam  Smith).    
  
A  transformative  policy   in   the  context  of   ICT  constitutes  a  marriage  of  national  broad-­‐‑
band  plans  (typically  supply-­‐‑side  oriented)  and  national  digital  economy  reforms  where  
the  latter  puts  more  focus  on  the  adoption  and  use  of  new  technologies.  A  transforma-­‐‑
tive   ICT   policy   aims   to   disseminate   crucial   ICT   technologies   and   reshape   all   essential  
sectors  of  an  economy.    
  
The   fundamental   objectives   of   a   transformational   approach   are   to   further   a   society’s  
capacity   for   structural   change   in   the   most   advantageous   direction   and   the   ability   to  
preserve  and  increase  the  associated  gains  as  the  societal  context  changes.  Some  typical  
key   policy   goals   are;   competitivness,   productivity,   competence,   knowledge   intensive  
and  sustainable  economic  gowth  and  digital  inclusion.  
  
Key  ICT-­‐‑specific  public  policy  issues9  
  
Some   important   ICT   policy   issues   have   significant   impact   on   R&D   investments  
(knowledge),  value  creation  (innovation),  roll  out  (diffusion),  and  use  (adoption)  of  ICT.  
These   policies   determine   the   cumulative   strength   and   sustainability   of   ICT   in   driving  
transformational  change  and   in   the  distribution  of   socio-­‐‑economic  benefits.  The   topics,  
central  to  a  transformative  ICT  policy  agenda,  impact  the  timing  and  willingness  to  in-­‐‑
vest   in   ICT,   and   the   long-­‐‑term  supply  of   ICT-­‐‑related   capabilities.  They  also  determine  
end  users’   (individuals,   businesses,   and  public   services)   ability   to   benefit   from   ICT   as  
they  define  the  speed,  scope,  and  intensity  of  opportunities  and  benefits  available  from  
ICT-­‐‑led  services.    
  

                                                
9 Based on Ericsson (2014). 
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Supply-­‐‑side  ICT  policy  issues  

• National  broadband  (BB)  policies  aim  to  increase  the  roll  out  of  BB  infrastructure  
within   a   geography   (region   or   a   country)   typically   specifying   an   ambition   in  
terms  of   expected  BB   service   speeds,   service   roll  out   time  plan,   and   sometimes  
adoption.  They  may  also  include  public  funding  and  cooperation  mechanisms.  

• Network   regulation   aims   to   address   technical   (standards),   market   (incumbent,  
new  entrant)  and  consumer  (protection,  pricing)  specific  conditions  with  the  aim  
to  improve  market  efficiency,  public  interest  (universal  access)  and  increase  pro-­‐‑
tection  of  consumers  (contract  terms).  

• Spectrum  management  aims   to   efficiently  manage   scarce   resources   and  allocate  
new   spectrum   to   highest   value.   Also   includes   global   or   regional   coordination  
and  harmonization  of  spectrum  usage  to  decrease  cost  of  technology  by  increas-­‐‑
ing  economies  of  scale.    

  

Demand-­‐‑side  ICT  policy  issues  

• Industrial   Internet/   Internet  of   things  –   an  umbrella   term  concerning  emerging  
issue  across  a  number  of  sectors  currently  experiencing  accelerated  rate  of  digiti-­‐‑
zation  such  as,  health,  electricity,  and  energy.  Increased  use  of  ICT  may  result  in  
changing  relationships  in  existing  value  chains  and  in  new  business  models,  up-­‐‑
setting  the  status  quo.  

• Media/  content  regulation  aims  to  regulate,   increasingly  in  a  multi-­‐‑platform  en-­‐‑
vironment,   obligations,   roles   and   responsibilities   of  media   service   and   content  
providers  while  creating,  aggregating,  and  making  available  audiovisual  content.  

• Data  protection  aims   to   regulate  data   subjects’   rights   and  data   controllers   and  
processers’   obligations   while   collecting,   processing,   using   and   disseminating  
personal   data.   It   also   regulates   transfer   of   data   across   national   boundaries   and  
roles  and  responsibilities  in  data  processing  value  chains.  

  

Horizontal  policies  impacting  supply  and  demand  side  

• Internet   governance  concerns   rules   and  principles   for   the   operation   and  use   of  
the  Internet  –  the  mandate,  organization,  and  responsibilities  of  governing  enti-­‐‑
ties.  

• Trade  policies   aim   to   regulate   trade   (financial,   products,   services,   technologies,  
etc.)  between  countries  and  regions.  Trade  policies  can  facilitate  liberalization  re-­‐‑
sulting   in   more   trade,   economic   and   social   integration,   as   well   as   transfer   of  
technologies  and  innovations.  

• Intellectual  Property  Rights  (IPR)  –  an  umbrella  term  including  trademarks,  pa-­‐‑
tents  and  copyrights.  The  regime  aims  to  protect  private  interest  and  increase  in-­‐‑
centives   to   invest   in  new  knowledge  creation  and   innovations  on  one  side,  and  
on  the  other,  stimulate  diffusion  of  new  knowledge  and  innovation  –  for  exam-­‐‑
ple,  foster  positive  spillovers  for  greater  societal  benefit,  thereby  also  limiting  the  
private  interest  to  appropriate  some  portion  of  the  value  attached  to  intellectual  
property  investments.    
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Emerging  policies  impacting  supply  and/or  demand  side  

• Critical  infrastructure  and  cyber  security  –  critical  infrastructure  refers  to  any  vi-­‐‑
tal   infrastructure  for  the  functioning  of  modern  societies,  such  as  electricity  and  
ICT.  The  policy  aim  is  to  take  extra  security  measures  –  physical,  logical,  proce-­‐‑
dural,   and   redundancy   –   to   assure   continued   availability   beyond   the   demand  
and  willingness  to  pay  by  the  commercial  market,  as  well  as  to  cope  with  stress-­‐‑
ful  environmental  or  other  situations.  Cyber  security  is  a  much  broader  term  that  
includes   considerations   covered   by   critical   infrastructure,   as  well   as   additional  
considerations  such  as  offensive  and  defensive  measures   to  protect  against  and  
resist   cyber-­‐‑attacks   targeted   ICT   at   any   level:   network,   IT-­‐‑infrastructure,   soft-­‐‑
ware,  device,  and  user.  

• Big  data  and  analytics  refer  to  massive  collection  of  data  whose  analysis  drives  
innovation   that   creates   new   opportunities   for   society.   Policies   primarily   touch  
upon   data   protection  when   they   are   applied   at   the   individual   level.  When   ap-­‐‑
plied  at  the  business  level,  they  deal  with  issues  of  copyright,  liability,  and  trade  
secrets.  At   the   societal   level   they   touch  upon   issues  of  open  data,   transparency  
and  e-­‐‑government  initiatives.    

  
Institutional  quest  for  the  effective  regulator    
  
Digitization,10  a  product  created  by  the  ICT  revolution,  is  the  key  driver  of  convergence,  
while   the   network,   broadband,  mobility,   cloud,   and   smart-­‐‑phones   are   the   prime   ena-­‐‑
blers  of  convergence.  This  technology  driven  process  breaks  up  existing  vertical  service-­‐‑
technology  specific  value  chains  into  a  multitude  of  horizontal  offerings  and  capabilities.  
Convergence   changes   markets   by   transforming   traditional   sectors,   blurring   historical  
market   boundaries,   and   challenging   the   robustness   of   previously   successful   business  
strategies.  Hence,   convergence   is   a   prime   generator   of   new   services,   new   capabilities,  
new  ways  of  doing  business,  and  new  ways  of  orchestrating  interactions  in  society.  
  
From  a  policy  perspective,  convergence  enables  increased  demand-­‐‑side  and  supply-­‐‑side  
substitution  by  lowering  entry  barriers  and  ultimately  facilitating  more  consumer-­‐‑choice,  
lower   prices,   and   increased   competition   and   innovation.   The   outcome   at   stake   in   the  
hands  of  policy  makers  is  how  much  a  society  can  gain  from  the  convergence  process.  
  
However,  convergence  puts  a  range  of  very  different  regulatory  traditions  and  philoso-­‐‑
phies  on  a  collision  course:    

• Telecommunications,  concerned  with  operation  of  the  physical  network  and  ac-­‐‑
cess.  

• Broadcasting,  where   licensing  provides   the  basis   for  regulation  on  political  and  
cultural  criteria.  

                                                
10  For  more  on  digitalization  and  ICT  technology  advancements,  see  for  example,  Kressel  (2007)  
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• The   film   industry,  where  control   is  exercised   through  classification,  censorship,  
and  copyright.  

• Publishing,  shaped  by  principles  of  a  free  press,  libel,  and  copyright.  
• The   computing   industry   (including   the   Internet),   historically   left   to   develop  

largely  unregulated,  apart  from  general  competition  law  
• Protection  of  citizens’  fundamental  rights,  such  as  privacy  and  free  speech.  

  
The  vertical  and  sector-­‐‑specific  regulatory  regimes  that  currently  exist  in  most  countries,  
comprising  separate  frameworks  such  as  internet,  telecom,  broadcast,  content  and  copy-­‐‑
right,  are  increasingly  inadequate  for  a  converged  environment,  and  amplify  the  risk  of  
dysfunctional  market  outcomes,  suboptimal  resource  utilization  and  an  (un)intentional  
limiting  of  potential  consumer  surplus.  A  fragmented,  vertical,  sector-­‐‑specific  regulatory  
framework  is  increasingly  problematic  due  to:  

• Distortion   of   competition.   Near-­‐‑perfect   substitute   platforms   (for   example,  
terrestrial  broadcast,   satellite,   telecom,   cable,   and   Internet)   should,   in  principle,  
be  regulated  the  same  way.    

• Increased  risk  of  overlapping  policy  remits  created  by  convergence.  A  broad  and  
holistic  perspective  that  encompasses  the  reality  of  all  converging  value  chains  is  
necessary.  By  extension,  policy  makers  need  to  rethink  objectives,  responsibility,  
governance,  and  forms  of  intervention.  

• Weakening   of   regulatory   effectiveness.   When   alternative   providers   are   less  
regulated,   the   lowest   denominator   prevails   and   becomes   the   norm   in   the   long  
run.   This   situation   creates   an   opportunity   for   regulatory   arbitrage   and  distorts  
competitive  and  market-­‐‑based  business  investment  decisions.  

• Regulatory  flight.  There  is  a  risk  of  companies  moving  to   less  regulated  sectors  
and  jurisdictions  or  being  taken  over  by  those  outside  the  regulatory  jurisdiction.  

  
So  how  should  policy  makers  respond?  Firstly,  policy  makers  need  to  align  converging  
sectors’   overarching   policy   goals   and   desired   outcomes   and   assure   that   remedies   are  
applied  equally  across  these  sectors.  This  involves  among  other  things:    

• Establishing  over-­‐‑arching  long-­‐‑term  policy  goals  for  innovation,  competition,  af-­‐‑
fordability,  and  availability,  including  standards  for  the  lowest  common  denom-­‐‑
inator.  

• Ensuring  a  balance  between  investment  protection  and  consumer  interest,  for  ex-­‐‑
ample,  balancing  short-­‐‑term  gains  against  long-­‐‑term  economic  viability  across  all  
sectors.  

• Increasing  clarity  of  policy  frameworks  by  examining  justification  for  regulation  
(why  regulate?)  and  outcomes  (with  what  goals  in  mind?),  aligning  the  objectives  
of   economic   policy  with   that   of   public   interest,   and   ensuring   that   social   (non-­‐‑
economic)  policy  objectives   are  well   targeted  and  have  minimum  distortion   ef-­‐‑
fects  on  competition  and  market  efficiency.  
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Secondly,   policy   makers   should   adopt   a   technology-­‐‑neutral   framework.   The   starting  
point  for  creating  a  new  regulatory  instrument  should  be  the  service  in  question  not  the  
platform   that  delivers   the   service.  Regulatory   instruments   and   chosen   implementation  
strategy  should  be  service-­‐‑specific  rather  than  platform-­‐‑specific.  
  
Thirdly,  policy  makers  are  faced  with  the  challenge  of  whether  established,  vertical,  sec-­‐‑
tor   specific   regulators   should   continue   to   constitute   the  most   effective   institutional   set  
up   to  manage  policies   in  a   converged  world.  Once  a   converged  policy   framework  has  
been   formulated,   the   implementation,   enforcement  and  periodic  overviews   thereof  are  
more  effectively  dealt  with  if  the  institutional  set  up  is  in  line  with  market  realities  of  the  
regulated   sectors   as   well   as   the   scope   and  mandate   of   regulatory   frameworks   put   in  
place.  
  
Effective  and   independent  regulation  remains  essential   to  developing  a  dynamic   infra-­‐‑
structure.  Regulatory  institutions  need  to  be  backed  by  research,  training,  and  capability  
development.   Ultimately,   the   success   of   new   digital   economy   initiatives   is   precondi-­‐‑
tioned  upon   the  presence  of   strong  political   leadership  and  a   firm  policy   commitment  
that  takes  a  long  term  view  of  the  well-­‐‑being  of  current  and  future  citizens,  competitive-­‐‑
ness  of  industries,  and  social  progress  at  large.      
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Chapter  8  
Developing  the  Communication  Infrastructure  

  
  
Most  issues  related  to  communication  infrastructure  are  highly  specialized  and  codified  
knowledge,  and  available  in  such  sources  as  the  World  Bank/ITU’s  Telecommunications  
Handbook  of  2011.  This  chapter  primarily  focuses  on  broadband  communication  infra-­‐‑
structure  development  and  spectrum  policies  as  they  relate  to  the  rest  of  the  ICT  ecosys-­‐‑
tem  and  inclusive  digital  transformation  of  society.  
  
Policy  makers  may   address   the   following   issues   as   they  develop   their   national   broad-­‐‑
band  strategy  and  spectrum  policy:  
  

• Why  develop   a   national   broadband   strategy?  How  do   such   strategies   relate   to  
the  digital  transformation  ecosystem?    

• What  are  the  key  steps  for  developing  a  national  broadband  plan?    
• How  to  promote  affordable  supply  of  broadband?    
• Why  should   countries  pursue  universal   access   and  what  user  groups   to  priori-­‐‑

tize?    
• Why  and  how  to  mobilize  demand  for  broadband?  
• What  policies  may  guide  spectrum  management  in  the  era  of  mobile  broadband?  

  
Develop  broadband  strategies  and  plans  
  
To   take   full  advantage  of   its  benefits,  policy  makers  should  consider  broadband   in   the  
context  of   the  digital   transformation  ecosystem  outlined  in  Chapter  2.  This  perspective  
comprises  supply-­‐‑side  (network  platform)  and  demand-­‐‑side  (such  as  e-­‐‑government  ini-­‐‑
tiatives)  considerations.  To  encourage  diffusion  of  broadband-­‐‑enabled  innovations,  poli-­‐‑
cy  makers  should  also  take  into  account  the  absorptive  (or  transformational)  capacity  of  
various   sectors   such   as   education,   health,   finance,   and   small   business.   Unless   all   ele-­‐‑
ments   –   supply,   demand,   and   absorptive   capacity   –   are   synchronized,   the   impact   of  
broadband  on  the  economy  as  a  whole  will  be  constrained.  
  
A   first   step   in   developing   broadband   plans   is   to   assess   existing   supply   and   demand  
challenges.  Next  is  to  develop  policies  and  strategies  to  address  those  challenges,  setting  
measurable  objectives  to  improve  supply  through  infrastructure  build-­‐‑out,  and  promot-­‐‑
ing  demand  for  services  and  applications.  A  clear  sense  of  direction  will  encourage  in-­‐‑
vestment   and   provide   a   blueprint   for   long-­‐‑term   actions.   The   plan   should   promote  
efficiency  and  equity,  and  support  national  social  and  economic  goals.  Successful  plans  
will  include  definitions  of  broadband,  service  goals,  transmission  capacity,  service  quali-­‐‑
ty,  and  demand-­‐‑side  measures  such  as  education  and  skills  development.1  
                                                
1For  various  definitions  of  broadband,  see  http://broadbandtoolkit.org/1    
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The  government  of  the  Republic  of  Korea  was  one  of  the  early  broadband  leaders.  It  de-­‐‑
veloped   six   plans   since   the   mid-­‐‑1980s   that   helped   to   shape   broadband   policy   in   the  
country.   Korea   shows   that   policy   approaches   can   effectively   move   beyond   network  
rollout  and  include  user  awareness,  digital   literacy,  and  technological  capability  devel-­‐‑
opment.  It  also  highlights  the  possibilities  for  sector  growth  based  on  enabling  policies  
and  opportunity  generation  rather  than  on  direct  public  investment.  
  
Finland  made  it  a  legal  right  of  all  citizens  to  have  1  megabit  per  second  (Mbit/s)  access  
at   affordable   levels  by  2010.  By  year-­‐‑end  2015,   99%  of   all  permanent   residences   are   to  
have   access,   within   2   kilometers,   to   an   optical   fiber   or   cable   network   delivering   100  
Mbit/s  service.  For  Germany,  the  goal  is  75%  of  households  with  high-­‐‑speed  broadband  
access   at   transmission   rates   of   at   least   50  Mbit/s   by   2014.   South  Africa   is  working   to-­‐‑
wards  broadband  penetration  for  at  least  15%  households  by  2019.  Sweden’s  goal  was  to  
have   by   2010   near   ubiquitous   access   to   2  Mbit/s   service;   by   2015   access   to   100  Mbit/s  
connections  for  40%  of  households,  rising  to  90%  by  2020.  US  hopes  to  have  by  2020,  100  
million  households  with  access  to  speeds  of  100  Mbit/s  and  universal  connections  with  
actual  speeds  of  at  least  4  Mbit/s  download  and  1  Mbit/s  upload.    
  
Balance  targets  for  access  and  speed.     Countries  differ   in   their  approach   to  setting   tar-­‐‑
gets  and  goals.  Some  focus  on  improving  access,  while  others  set  specific  targets  for  data  
transfer  speeds.  One  key  issue  for  most  countries  is  the  proper  mix  of  speed  and  access.  
Faster   speeds   are  vital   to   taking   advantage  of  new  digital   tools   such   as  GIS  mapping,  
telemedicine,   distance   learning,   and   video   on   demand.  Questions   have   been   raised   in  
the   US   about   aiming   for   fiber-­‐‑optic   lines   with   100  Mbps   of   speed   when   one-­‐‑third   of  
Americans  still  lack  home  broadband  access.  In  balancing  the  competing  goals  of  access  
and  speed,  priority  may  be  given   to  high-­‐‑speed  networks   for  hospitals,   schools  and   li-­‐‑
braries,  putting  institutional  anchors  in  communities.  
  
Ensure  stakeholder  input.  Planning  for  broadband  must   involve  all  relevant  stakehold-­‐‑
ers,  public  and  private.  Governments  should  provide   for  a  public  consultation  process  
for   this  purpose.  Given   the  broad   impact  of  broadband,   these  consultations  are  an   im-­‐‑
portant  means  of  maximizing  cooperation  between  the  public  and  private  sectors.  Con-­‐‑
sistent   with   the   holistic   view   of   e-­‐‑transformation,   broadband   development   should   be  
carried  out   in  the  context  of  national  digital   transformation  strategies.  This  way,  stake-­‐‑
holders’   analysis,  mobilization,   and   inputs   for   broadband  plans   and   targets  would   be  
guided  by  national  development  priorities  for  transformation.    
  
Provide  a  national  focal  point.  Have  a  comprehensive  national-­‐‑level   focus  on  promot-­‐‑
ing  broadband  use,  experimenting  with  measures  prior  to  national  adoption,  providing  
a  clearinghouse  for  successful  projects,  and  evaluating  what  works  and  what  does  not.  
To  sustain   this   focal  point,   capacity-­‐‑building  programs  must  be  developed   for  govern-­‐‑
ment  officials.  
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Develop  policies  for  both  supply  and  demand.  Experience  in  advanced  countries  shows  
that  successful  broadband  diffusion  requires  addressing  both  supply-­‐‑  and  demand-­‐‑side  
issues.  While  supply-­‐‑side  policies  focus  on  promoting  network  infrastructure  for  service  
delivery,  demand-­‐‑side  policies  aim  to  increase  awareness  and  adoption  of  services.  
  
Promote  the  supply  of  broadband  
  
Promoting  national  build-­‐‑out  of  broadband  networks  will  likely  require  governments  to  
pursue  multiple   strategies,  depending  on   local   circumstances.  However,   certain  policy  
approaches  may  be  globally  applicable.  The  private   sector   is  generally  accepted  as   the  
primary   driver   of   broadband   development   in   most   countries.   Sufficient   public   funds  
may  not  be  available  for  infrastructure  investment,  particularly  in  developing  countries.  
Consequently,  policy  makers   and   regulators  must   consider  how  best   to   attract  private  
sector  involvement.  A  government  will  have  to  honestly  evaluate  the  extent  to  which  the  
country  represents  a  profitable  market   for  these   investors,  and   identify  strategies,  poli-­‐‑
cies,  and  regulations  that  can  foster  private  sector  initiatives.  Many  countries  have  taken  
this   approach   to   facilitate   and,  where  possible,   accelerate,   broadband   roll  out   through  
regulatory  measures  rather  than  more  direct  forms  of  intervention.    
  
In  the  developed  countries  and  some  developing  ones,  a  majority  of  private  investment  
may  come  from  within  the  nation.  In  less  endowed  countries,  attracting  foreign  private  
investment  –  through  appropriate  incentives,  a  clear  regulatory  and  legal  environment,  
and  a  good  development  plan  –  may  be  important  components  of  a  broadband  strategy.  
  
Governments  have  encouraged  deployment  of  networks  and  improved  competition  by  
allowing,  and  occasionally,  even  requiring  infrastructure  sharing.  The  latter  is  mostly  in  
areas  where  competing  physical   infrastructure  was  not  economically  viable  (such  as   in  
rural  or  remote  areas).  By  sharing  network  infrastructure,  builders  of  networks  can  sig-­‐‑
nificantly   reduce   costs   and  make   investing   in   them  more   commercially   viable.   This   is  
particularly   relevant   for   fiber  optic  networks   in   rural  areas,  where   revenues  generated  
by  such  networks  are  low.  Operators  may  have  a  commercial  incentive  to  enter  into  the-­‐‑
se   sharing   arrangements.   Operators  may   also   be   required   to   install  multiple   fibers   in  
their  cables,  with  the  additional  “dark”  (unused)  being  held  in  reserve  for  future  use  by  
an  existing  operator  or  a  new  entrant.  Thus  installation,  and  the  associated  civil  works,  
only  need  to  be  done  once  as  opposed  to  multiple  times  with  additional  costs.    
  
Infrastructure  sharing  allows  telecom  operators  to  develop  common  networks  and  share  
costs,  thus  reducing  investment  and  lowering  prices.  Broadband  fiber  may  be  laid  at  the  
same  time  as  new  roads,  railways,  and  pipelines,  at  low  incremental  cost.  Fiber  is  cheap.  
It  is  digging  that  is  expensive.  Including  broadband  in  land  use  planning  may  also  pro-­‐‑
mote  build-­‐‑out  and  reduce  costs.  For  example,  requiring  all  new  housing  developments  
to  include  broadband  infrastructure,  particularly  fiber  cables,  alongside  other  utility  re-­‐‑
quirements,  can  help  lower  long-­‐‑term  costs  and  avoid  the  higher  costs  of  retrofitting.  
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Mobile   broadband   networks   require   high   bandwidth   backbones   to   support   delivery.  
Upgrading  backbone  networks   to   fiber  will  support   fast  rising  traffic.  Policies   to   foster  
the  development  of  national  broadband  backbone  networks  and  to  share  infrastructure  
and  spectrum  are  thus  key  to  addressing  a  common  bottleneck  to  mobile  broadband  dif-­‐‑
fusion.    
  
With  wireless  networks,  particularly  in  low-­‐‑density  areas,  carriers  can  share  cell  towers  
and  some  backhaul  facilities  as  a  way  of  reducing  network  build-­‐‑out  costs  and  bringing  
competition   to   such   areas   more   quickly.   This   concept   has   slowly   been   gaining   ac-­‐‑
ceptance   in  both  developing  and  developed  countries,  as  carriers  seek  to  manage  costs  
as  they  expand,  or  upgrade  their  services  to  support  higher-­‐‑speed  broadband.  However,  
this  may  sometimes  face  resistance  from  incumbents  or  dominant  operators.  
  
Where   governments   choose   to   finance   their   own   broadband   networks,   they   should  
avoid   substituting   for  private   investment   or   the  normal  market  mechanisms.  Effective  
broadband  deployment  requires  a  financing  model  in  which  government  oversight  and  
intervention   are   focused   on   funding   only   those   initiatives   that   address   actual   or   ex-­‐‑
pected  market  failures  and  at  driving  early  adoption  of  broadband  services.  Several  oth-­‐‑
er   options   exist,   including   government   grants   or   subsidies   to   both   private   and   public  
entities,  and  partnerships  where  private  funding  is  matched  by  government.2    

  
Develop  universal  access  to  broadband  
  
The   idea   of   universal   access   to   telecommunications   now   includes   broadband   services.  
The  level  of  access  provided  is  measured  by  the  proportion  of  the  population  able  to  ac-­‐‑
cess   the   Internet   and   the   locations   from   where   access   is   achieved.   Establishing   fixed  
broadband  connections  for  all  households  and  businesses  may  not  be  a  viable  option  in  
all   areas  due   to   the  associated  costs,   lack  of  demand,  and  geographical   constraints.  At  
times,  governments  must  assess   the  underlying  goals  of   their  universal  access  strategy  
and  prioritize  the  most  cost-­‐‑effective  means  to  achieve  them.  
  
In  some  national  broadband  strategies  access  for  businesses,  education,  and  government  
may  be  prioritized.  This  is  often  due  to  prohibitively  high  costs  of  internet-­‐‑enabled  de-­‐‑
vices,   subscription   fees,   and   last   mile   connections.   In   addition,   while   many   national  
broadband   schemes   may   be   subsidized   or   supported   by   governments,   ultimately   the  
aim   is   to   create   systems   that   support   themselves   by   charging   for   use.   Some   countries  
thus  prioritize   access   to   anchor   institutions   such  as   libraries,   schools,   and  government  
institutions  –  where  broadband  opens  up  access  to  large  networks  of  information.  Insti-­‐‑
tutional  access  may  also  increase  content  available  in  certain  languages.    
  

                                                
2  For  details  of   the  main  ways   that  government   can   support   financing  broadband  development  
see  World  Bank’s  http://broadbandtoolkit.org/2            
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Mobilize  demand  for  broadband  
  
In  the  most  advanced  countries  broadband  supply  has  increased  substantially,  and  de-­‐‑
mand  mobilization   is   taking  central   stage.   In  developing  economies,  affordability,   sus-­‐‑
tainability,  and  the  huge  potential   for   transformation  call   for  simultaneous  attention  to  
supply  and  demand.  Consequently,  demand  facilitation  is  becoming  an  important  part  
of  broadband  development  policies.  
  
So  far  experiences  in  stimulating  demand  for  broadband  have  been  documented  mainly  
from  developed  countries.  These  experiences  must  be  adapted  to   the  prevailing  condi-­‐‑
tions  in  developing  economies.  With  pent-­‐‑up  demand  among  users  who  previously  had  
no  access  at   all,   the   initial   response   is   likely   to  be   strong  at   the   introduction  of  broad-­‐‑
band,  as  it  did  in  Kenya.  As  time  passes,  growth  in  demand  is  expected  to  slow  down  as  
users  evolve  from  motivated  early  adopters  to  ones  who  do  not  necessarily  understand  
what  broadband  has   to  offer  and  are  more  concerned  with  threats   to  privacy  and  data  
security.  This  is  when  government  policies  to  stimulate  demand  may  have  the  most  im-­‐‑
pact.   By   educating   users   through   digital   literacy   programs,   governments   can   help   to  
drive   adoption   to   a   broader   user   base.   Such   programs   may   become   increasingly   im-­‐‑
portant  as  adoption   rates   rise,   to  avoid   social   and  economic   inequities   associated  with  
the  digital  divide.    
  
Policy  makers  should  conduct  a  diagnostic  to  determine  the  size  and  sources  of  the  de-­‐‑
mand  gap.  Once  this  gap  is  quantified,   it   is  necessary  to  understand  the  drivers  of  this  
market  failure:  affordability,  digital  literacy,  or  lack  of  relevant  and  attractive  online  con-­‐‑
tent,  applications,  or  services.3    
  
Traditional  measures  to  increase  demand  typically  fall  into  three  categories:  awareness,  
affordability,  and  attractiveness.  In  order  to  drive  broadband  adoption  and  use,  policies  
must  address  these  three  categories,  especially  targeting  populations  that  are  less  likely  
to  use  broadband  Internet  services.  Mechanisms  to  address  awareness  include:  improv-­‐‑
ing  digital   literacy   and   encouraging   the  use   of   broadband   in   education   and   by   SMEs;  
measures   to   increase   affordability  of   both  hardware   and   services;   and  measures   to   in-­‐‑
crease  attractiveness.  The  last  includes  promotion  of  services,  applications,  local  content  
development,  and  delivery  of  government  services  over  the  Internet  (e-­‐‑government).    
  
More   ambitious  demand-­‐‑side  policy   interventions,   such  as   the  Digital  Agenda   for  Eu-­‐‑
rope,4  take  a  comprehensive  view  of  stimulating  adoption  of  ICT  to  improve  long-­‐‑term  
competitiveness  of  EU  nations  and  the  region  as  a  whole.  The  EU  Digital  Agenda  con-­‐‑
tains   101   actions   including   both   supply-­‐‑   and   demand-­‐‑   side   actions,   grouped   in   seven  

                                                
3  For  methodologies   to  measure   the  demand  gap  and  conduct  a  diagnostic  of   structural   factors  
affecting  adoption,  consult  http://broadbandtoolkit.org/6.2  
4  http://ec.europa.eu/digital-­‐‑agenda/en/our-­‐‑goals  
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pillars,  with  the  aim  to  enhance  the  EU  economy  and  enable  Europe'ʹs  citizens  and  busi-­‐‑
nesses  to  get  the  most  out  of  digital  technologies.    
  
Another  comprehensive  approach  taken  by  policy  makers  is  to  integrate  a  broader  range  
of  demand  side  policy  actions  on  top  of  traditional  supply  side  broadband  interventions.  
Again  the  aim  is  to  transform  national  economies  and  provide  long-­‐‑term  sustainable  so-­‐‑
cio-­‐‑economic  benefits.  This  approach  is  more  common  than  is  generally  believed  and  not  
limited  to  developed  economies  alone.  According  to  ITU5  by  the  end  of  2013,  134  coun-­‐‑
tries  had  a  national  broadband  policy  in  place.  At  least  60%  or  more  of  these  plans  had  6  
additional   action   policy   areas   defined   (see   Figure   9)   stretching   beyond   supply   side  
broadband  interventions  (coverage,  speed  and  timing).6  
  
Figure  9:  Expanding  Scope  of  National  Broadband  Plans  
  

 
  
Source:  ITU,  2013  
  
                                                
5  ITU  World  Telecommunication/ICT  Regulatory  Database  and  Broadband  Commission.  
6  For  more  examples  of  demand-­‐‑side  actions  please  refer  to  Broadband  Commission  report  Trans-­‐‑

formative  Solutions  for  2015  and  Beyond.  
http://www.broadbandcommission.org/documents/working-­‐‑groups/bb-­‐‑wg-­‐‑taskforce-­‐‑
report.pdf  

88%	
 86%	
 82%	
 81%	

75%	


66%	
 65%	
 64%	


45%	

37%	


31%	
 29%	


14%	




 
 

78 

Manage  spectrum  for  mobile  broadband  diffusion  
  
Spectrum  remains  a  scarce  resource  that  requires  effective  management  to  ensure  avail-­‐‑
ability  and  quality  (World  Bank,  2012).  For  rapid  deployment  of  mobile  broadband  net-­‐‑
works,   operators   need   spectrum   that   is   adapted   to   the   most   cost-­‐‑efficient   mobile  
broadband  technologies.  Blocks  of  spectrum  must  be  sufficiently  large  to  allow  for  cost-­‐‑
efficiency  with  multiple   operators.   Based   on   an   assessment   of   spectrum   needs,   policy  
makers   and   regulators   should   release   spectrum   based   on   the   following   key   enabling  
principles:  

• Economies  of  scale;  
• Easy  cross-­‐‑border  coordination  and  operation;  
• Global  roaming  capabilities;  
• Interoperability,  choice,  and  affordability;  
• Efficient  use  of  spectrum;  and  
• Maximizing  the  economic  and  societal  benefits  of  spectrum  usage.  

  
It   is   also   recommended   that   policy   makers   eliminate   technological   and   services   re-­‐‑
strictions  on  spectrum.  Eliminating  restrictions,  and  making  spectrum  technology  neu-­‐‑
tral,   allow   operators   to   select   the   most   suitable   technology   to   deploy   on   broadband  
services.  Policy  makers  should  also  focus  on  expanding  network  coverage  rather  than  on  
spectrum  proceeds,  as  high  upfront  spectrum  costs  to  operators  may  limit  their  ability  to  
invest   in   coverage   beyond   the   most   affluent   areas.   To   encourage   coverage   in   under-­‐‑
served  areas,  Chile,  Germany,  and  Sweden  have  added  specific  coverage  obligations  to  
mobile  broadband  spectrum  licenses  (World  Bank,  2012).    
  
In   2014   there  were   about   7   billion  mobile   subscriptions   globally;   this   includes   all   the  
3GPP-­‐‑based  technologies:  GSM/EDGE,  WCDMA/HSPA  and  LTE.  Within  five  years,  the  
number  of  mobile  subscriptions   is  expected  to   increase  to  about  9.3  billion,  and  at   that  
time  the  number  of  LTE  subscriptions  will  be  of  the  order  of  2.6  billion  (Ericsson  2014).  
These  astonishing  numbers  need  to  be  kept  in  mind  when  5G  is  being  released  for  future  
consumer,  business,  and  government  users.  
  
The   continued   and   growing   need   for   bandwidth   will   be   propelled   by   the   increasing  
number  and  density  of  people  living  in  cities,  using  demanding  audiovisual  and  social  
networking  applications,  as  well  as   integration  of  vertical  market  sectors  such  as  auto-­‐‑
motive,   healthcare,   education,   and   public   protection   and   disaster   relief.   Further   ad-­‐‑
vanced   applications   are   virtual   and   augmented   realities,   and   new   authentication   and  
security  systems.  In  addition,  much  of  the  demands  for  additional  capacity  are  expected  
to  be  supported  by  the  continuous  improvements  in  capabilities  of  mobile  devices  with  
super-­‐‑high-­‐‑definition  video  and   imaging,  and   the  notion  of  “presence”   for  people  and  
things.  
  



 
 

79 

The  current  mobile   technology  families,  GSM,  CDMA,  WCDMA,  LTE,  WiFi,  Bluetooth  
and  NFC,  including  their  enhancements,  will  migrate  to,  or  be  part  of,  the  5G  family  of  
technologies,  essentially  complementing  and  overlapping  coverage  and  capabilities  be-­‐‑
tween  the  existing  generations  and  future  5G  systems.  Currently,  research  activities  for  
5G  mobile   broadband   systems   are   focused   on   the   increasing   demand   for   ever-­‐‑higher  
peak  data  rates,  and  the  search  for   the   ideal   low  latency  configurations,  while  keeping  
end-­‐‑to-­‐‑end  performance  in  mind  at  all  times.7  
  
New  approaches   are  needed   for   the   ITU  and   the  WRC  with   the   aim  of   responding   to  
and  securing  the  market  developments  mentioned  above.  Policy  makers  need  to  consid-­‐‑
er  appropriate  options,  new  procedures  and  structures.  Bearing  in  mind  that  ITU  is  the  
only   international   body  where   global   uses   of   spectrum   can   be   fully   discussed   and   re-­‐‑
viewed,  below  are  some  suggested  ways  forward:  

• Actual  uses  of  spectrum  need  to  be  considered,  rather  than  the  strict  subdivision  
of  frequency  band  allocations  of  spectrum  to  services  –  reviewing  if  an  allocation  
could  be  modified  or  shared.  

• All  current  and  planned  uses  of  spectrum  bands  need  to  be  reviewed  and  justi-­‐‑
fied  –  not  only  the  new  entrants.  

• Reconsider  incumbent  use  if  underused  and/or  sharing  would  be  impracticable.  
• Overlapping  several  allocations  of  frequency  bands  can  adapt  to  needs  for  future  

very  wide  bandwidth.  
• Map   and   mirror   national   broadband   plans   to   the   needs   at   international   level  

while  reviewing  spectrum  needs.  
• Future  spectrum  work  should  be   the   responsibility  of  an  expert  group   that  has  

the  interests  of  new  entrants  in  mind.  
  

                                                
7 METIS  https://www.metis2020.com/ 
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Chapter  9  
Implementing,  Monitoring,  Evaluating,  

and  Adapting  
  
  
Important   lessons   have   emerged   from   recent   experiences   of   transformation   towards   a  
digital  economy  and  information  society.  Although  many  of  these  lessons  come  from  the  
rich  northern  countries,  with  longer  experience  in  exploiting  ICT,  they  are  also  relevant  
to  emerging  markets  and  less  developed  nations.  Increasingly,  developing  countries  are  
adding  to   this  storehouse  of  experiences,  as   they  appropriate  new  technologies,  and   in  
some   cases   even   leapfrog   and   reinvent   their   uses,   as  with  mobile   technology   applica-­‐‑
tions,   and   especially   mobile   finance.   Other   complementary   lessons   come   from   long-­‐‑
standing  (pre-­‐‑Internet)  yet  relevant  experiences  in  development  and  economic  transfor-­‐‑
mation  (Hanna  and  Picciotto,  2002).  All   these  sources  should  guide,  enrich,  and  enable  
new  development  policies  and  strategies,  for  countries  at  all  levels  of  development.    
  
This  chapter  sums  up  the  lessons  into  ten  fundamentals:    

1) Commit  to  a  holistic,  long-­‐‑term  strategy    
2) Leverage  stakeholder  engagement  and  coalitions  
3) Tap  synergies  and  scale  
4) Attend  to  soft  infrastructure  
5) Pursue  public-­‐‑private  partnerships  
6) Emphasize  diffusion  and  inclusion  
7) Adopt  strategic  approaches  to  funding  
8) Balance  strategic  direction  with  local  initiative  
9) Enable  change,  innovation,  and  learning  
10) Practice  monitoring  and  evaluation  

  
1.  Commit  to  a  holistic  long-­‐‑term  strategy  
  
Transformation  requires  a  commitment  to  the  future.  Pursuing  the  vision  of  a  networked  
society  or  learning  economy  is  not  a  quick  technological  fix  or  a  one-­‐‑time  event.  Coun-­‐‑
tries   such   as   Singapore   have   been   pursuing   this   vision   through   successive   five-­‐‑year  
plans,  each  building  on  the  foundation  of  the  one  before,  setting  higher  and  more  inclu-­‐‑
sive   goals,   while   delivering   tangible   results   at   each   stage   (Hanna   and   Knight,   2011,  
2012).      
  
A   long-­‐‑term  perspective   facilitates   the   adoption  of   a  holistic   approach   to  national   ICT  
strategies.   It   calls   for   anticipating,  monitoring,   and  managing   systemic   interdependen-­‐‑
cies  that  guide  changes  over  time.  It  enables  planners  to  devise  reforms  and  investments  
in  a  phased  and  sequential  manner.  It  does  not  promise  instant  transformation.  Rather,  it  
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helps  stakeholders  manage  expectations,  and  set  realistic  markers  in  a   long   journey,  so  
that  at  the  end  of  the  road  transformation  is  successful  and  sustainable.  
  
Transformation  demands  balancing  near-­‐‑term  progress  with  a  steady  but  not  easily  vis-­‐‑
ible  advance   towards   long-­‐‑term  goals.  Countries  with   limited  human  and   financial   re-­‐‑
sources  should   focus  and  prioritize   interventions   for  maximum  transformative   impact.  
Early   learning,   progress   indicators,   and   demonstration   effects   of   quick  wins   can   help  
build   confidence,   commitment,   and   capacity   for   sustained   policy   reforms   and   institu-­‐‑
tional  change.  Pilots  or  small  projects  allow  organizational  learning  at  low  cost  and  low  
risk.   Funding   a  variety   of   grassroots   initiatives   can  provide  demonstration   effects   and  
tangible  benefits  and  thus  build  a  broad  constituency  for  reform.  But  fast-­‐‑track  projects  
should  be  pursued  within  a  holistic  and  sustainable  e-­‐‑transformation  strategy.  
  
Within   e-­‐‑government  programs,   some  quick-­‐‑win  proposals   are   attractive  because   they  
expose  civil  servants  and  the  public  to  new  technologies  and  information-­‐‑sharing  prac-­‐‑
tices,  and  thus  mobilize  demand  and  change  the  climate   for  participation  and  empow-­‐‑
erment.   An   e-­‐‑government   strategy   should   also   give   due   attention   to   foundational  
projects  –  ones  that  focus  on  establishing  common  infrastructure  and  architecture  for  the  
entire  program.  Foundational  projects  have  long  gestation  periods,   including  lead  time  
to  build  relationships  with,  and  capabilities  of,   the  owners  of  the  new  information  sys-­‐‑
tems,  map  and   reengineer   core  business  processes,   and  manage  associated  behavioral,  
organizational,  and  skill  changes.    
  
2.  Leverage  stakeholder  engagement  and  coalitions  
  
Stakeholder   engagement   can   be   used   to   develop   a   holistic   vision   and   a   balanced   ap-­‐‑
proach  to  various  elements  of  the  transformation  process.  It  can  also  provide  new  part-­‐‑
nerships,   promote   innovative   implementation   strategies,   mobilize   local   resources   and  
communities,   and   ensure   responsiveness   to   social   needs   and   cultural   diversity.   Stake-­‐‑
holders,  supported  by  dedicated  and  institutionalized  leadership,  build  momentum  and  
continuity  for  transformation.  Transformational  leaders  engage  stakeholders  in  framing  
the   national   ICT   policy   and   generating   broad-­‐‑based   consensus   through   consultative  
bodies.    
  
A  nationally  shared  vision  of  e-­‐‑transformation  helps  to  unify  policies  and  programs  and,  
at  the  same  time,  enables  local  initiatives  and  innovation.  It  engages  local  leadership  in  
creating  their  own  vision  of  e-­‐‑transformation,  and  in  linking  and  adapting  national  pro-­‐‑
grams   to   local   initiatives.   In   India,   governors   such   as  Babu  Naidu,  pursued   their   own  
local  visions,  which  preceded  and  inspired  the  articulation  of  a  national  vision.    
  
To  avoid   shallow  and  short-­‐‑lived  change,   e-­‐‑transformation   should  be  based  on  an  un-­‐‑
derstanding  of   the  political  economy  of   the  country  as  a  whole  and  on  building  cross-­‐‑
sector   coalitions   and  national   consensus  on   fundamental   reforms.  Reforms   can   still   be  
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pursued   incrementally,   sequentially   and   dynamically,   over   time,   building   on   success  
and  evidence  of  impact,  and  in  pace  with  the  emerging  national  consensus.  Occasional-­‐‑
ly,  transformation  initiatives  are  spurred  by  a  national  economic  crisis,  as  in  Finland  in  
1991,   and  Korea   in  1997.  Both  countries  are  examples  of   concerted  consensus  building  
efforts   that  used   institutional  mechanisms   in  place   to  manage   the   transition   from  eco-­‐‑
nomic   crises   to   knowledge   economies.   In   the   absence   of   a   crisis,   coalitions   for   e-­‐‑
transformation  can  be  formed  by  raising  awareness  of  existing  global  competition  in  an  
increasingly   connected   world.   Chile   is   a   good   example,   where   a   national   e-­‐‑
transformation  strategy  emerged  out  of  preparing  the  nation  for  an  unpredictable  future  
with  increased  global  competition.    
  
In   some   countries,   coalitions   favor   a   sector-­‐‑focused  approach   to   transformation.  These  
can  be  harnessed  and  extended  in  support  of  the  broad  diffusion  of  ICT  across  sectors.  
User-­‐‑centered   coalitions   (farmers,   SMEs,  women,   students,   etc.)   are   typically  weak,   as  
they  are  seldom  organized.  They  can  however  be  mobilized  and  merged  into  larger  coa-­‐‑
litions  supporting  cross-­‐‑sector  transformation.  Effective  networking  and  empowerment  
of  such  weak  but  potentially  important  stakeholders  can  be  critical.  Equally  important  is  
the  mobilization  of  marginalized  groups  of  ICT  users.  There  is  no  better  way  to  promote  
equity  and  social  inclusion  in  the  networked  society.    
  
Stakeholders  should  be  engaged   in  setting  realistic   targets  and  managing  expectations.      
A  national  e-­‐‑transformation  strategy  should  manage  expectations  about  what  is  possible  
with   ICT   to  accelerate  development  within   likely   resources.   ICT   is  not  a   substitute   for  
painful  but  necessary  policy  and  institutional  reforms.  Rather,  it  is  a  catalyst.  The  strate-­‐‑
gy   should   be   grounded   in   objective   analysis   of   needs   and   constraints,   systematic  
benchmarking,  assessments  of  e-­‐‑readiness  and  skills,  and  learning  from  past  initiatives.    
  
3.  Tap  synergies  and  scale  
  
Digital  transformation  requires  orchestrating  the  development  of  key  elements  over  time  
to  bring  about  sustainable  impact  and  virtuous  cycles.  Integrated  approaches  are  needed  
to  exploit  scale  and  network  effects  of  ICT.  Proceeding  with  ICT  applications  in  isolation  
fails   to   assist   countries   in   setting  priorities,   identifying   cross-­‐‑sectoral   linkages,   and   se-­‐‑
quencing  interdependent  investments.  Fragmented  initiatives  also  miss  out  on  develop-­‐‑
ing  and  utilizing  scarce  human,  financial,  and  infrastructural  resources.    
  
Understanding  the  economies  of  scale  on  supply  and  demand  is  essential   for  a  holistic  
approach   to   e-­‐‑transformation   (Shapiro   and   Varian,   1999).   Economies   of   scale   on   the  
supply   side   offer   opportunities   to   share   communication   infrastructure,   delivery   chan-­‐‑
nels,   processes,   and   information   systems  development;  provide   access   to   ICT;   consoli-­‐‑
date  data  centers;  create  a  critical  mass  of  skilled  human  resources;  and  build  capacity  to  
adapt   ICT  products  and  services   to   the   local  context.  The  new  information  economy  is  
also  driven  by  demand-­‐‑side   economies  of   scale.  The  value  of   connecting   to   a  network  
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depends   on   the   number   of   people   already   connected   to   it.1  Technologies   subject   to  
strong  network  effects  exhibit  long  lead  times  followed  by  explosive  growth.  As  the  in-­‐‑
stalled  base  of  users  grows,  the  benefit  for  the  users  increases,  and  more  users  find  adop-­‐‑
tion  worthwhile.  Once  a  critical  mass  of  customers  is  reached,  the  market  builds  on  itself  
with  positive  feedback  and  demonstration  effects.  Such  adoption  dynamics  point  to  the  
importance   of   pooling   demand,   forming   demand   alliances,   promoting   open   networks  
and  standards,  and  investing  in  e-­‐‑literacy  to  create  critical  mass  and  significant  positive  
feedback  as  early  as  possible.      
  
Unfortunately,   holistic   approaches   do   not   come   naturally   to   governments,   politicians,  
policy  makers  or  business  actors.  Digital  transformation  creates  significant  coordination  
challenges.  Short-­‐‑term  political  cycles  and  government  budgetary  practices  reinforce  the  
short-­‐‑term  and  silo  mentality,  and  thus  miss  the  synergies  and  interdependencies  whose  
impact  become  evident  only  over  the  longer  term.  Leadership,  policies,  and  institutions  
to  bring  about   integration  are  missing,  especially   for  new  and  crosscutting  dimensions  
of  development  and  competitiveness  as  e-­‐‑transformation.  
  
How  can  countries  discover  and  manage  these  interdependencies?  Here  too  the  promis-­‐‑
ing   practices   include   developing   leadership,   shared   vision,   and   consensus-­‐‑generating  
institutions   (as   with   Finland);   engaging   stakeholders,   forming   coalitions,   promoting  
cross-­‐‑sectoral  collaboration;  using  budget,  monitoring,  evaluation,  and  other   incentives  
to  manage  key  interdependencies;  having  major  users  such  as  public  agencies  as  anchors  
or  drivers  of  e-­‐‑transformation;  and  piloting  integrated  initiatives  at  the  local  level.    
  
Leaders   and  e-­‐‑leadership   institutions   are   essential   to   integrating   and  orchestrating   the  
various  elements  of  e-­‐‑transformation.  Political,  public  and  business  leaders  must  engage  
stakeholders,   forming   partnerships,   and   leverage   complementary   assets   to   build   the  
networked   society.   Some   countries   are  more  predisposed   to   collaboration   than  others;  
but  most  can  learn  to  partner  effectively.    
  
Government  budgetary  practices  can  be  a  powerful   tool   for  promoting  integration  and  
collaboration.  In  countries  like  Mexico,  budget  inflexibility  and  the  lack  of  mechanisms  
for   joint   funding   across   organizations  were   considered  major   barriers   to   collaboration  
(OECD,   2005).   Some  EU  governments   developed   incentives   such   as   collaboration   as   a  
measure  for  performance,  and  the  provision  of  special  funds  for  cross-­‐‑agency  projects.    
  
Feedback,  monitoring  and  evaluation  mechanisms  are  key  tools  to  tap  synergies,  detect  
gaps,   and   strengthen   linkages   during   implementation.   To   improve   understanding   of  
these  linkages,   it   is  necessary  to  focus  on  results  and  develop  channels  for  timely  feed-­‐‑
back  from  stakeholders.    

                                                
1This  fundamental  value  proposition  goes  under  many  names:  network  effects,  network  external-­‐‑
ities,  positive  feedback,  and  demand-­‐‑side  economies  of  scale.  
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4.  Attend  to  soft  infrastructure  
  
Sustained  transformation  demands  attention  to  enabling  policies,   leadership,  and  insti-­‐‑
tutions   –   the   soft   infrastructure   of   digital   transformation.  Major   political   barriers  may  
have  to  be  overcome  to  create  enabling  policies  for  digital  transformation.  It  takes  local  
leadership,  business  initiative,  and  citizen  activism  to  shape  a  shared  vision,  reform  pol-­‐‑
icies,   and   legacy   systems,   and  build   institutional   foundations   for   a  development  para-­‐‑
digm   shift.   Effective   leaders   articulate   an   inclusive   vision,   linking   interdependent  
actions  to  co-­‐‑produce  sustainable  outcomes.  Transformative  leaders  seek  to  understand  
stakeholders   and   engage   them   as   enablers,   partners,   and   implementers.   Participatory  
national   economic   policy  management   seminars   involving   policy  makers   can   play   an  
important  role  in  building  national  consensus  and  preparing  transformative  leaders,  as  
in  Finland  (Hanna  and  Knight,  2012).  
  
Digital   transformation  calls   for   institutional  arrangements   that  ensure   the  coherence  of  
policies  and  investments  to  build  common  infrastructures,  shared  platforms,  core  capa-­‐‑
bilities   and   vibrant   ICT   ecosystems.   For   example,   “open   government”   should   be   se-­‐‑
quenced   with   the   development   of   content,   skills,   and   policies   concerning   regulation,  
data   security,   and   privacy.   Such   an   approach   is   important   for   developing   countries  
where  financial  resources  and  skills  are  scarce,  and  prioritizing  and  sequencing  are  es-­‐‑
sential.   Empowered   existing   or   new   entities   can   perform   leadership,   strategy,   policy,  
and  advisory   functions,  and   implement,  monitor  and  evaluate  programs  on  a  continu-­‐‑
ous  basis.  Many  countries  are  innovating  and  building  the  capacity  of  such  institutions.2    
  
Given  the  promise  of  new  technologies  and  quick  fixes,  countries  are  tempted  to  bypass  
the  efforts  needed  to  develop  the  soft  infrastructure.3  But  no  off-­‐‑the-­‐‑shelf  technical  solu-­‐‑
tion  can  substitute  for  institutional  learning  and  in-­‐‑house  capacity  to  define  visions  and  
requirements,  manage  results,  and  hold  vendors  accountable  for  delivery.  New  waves  of  
technologies   continue   to   accelerate   the   pace   of   e-­‐‑transformation.  However,   taking   full  
advantage  of  these  technologies  and  integrating  them  on  a  large  scale  will  require  lead-­‐‑
ership   and   institutional   competencies.   New   technologies   open   up   new   opportunities,  
but  they  also  demand  more  soft  infrastructure  and  transformative  leaders,  not  less.  
  
  
  
  

                                                
2  For  examples  of  such  institutions  and  their  roles  in  coordinating  economy-­‐‑wide  e-­‐‑development,  
see  Hanna,  2007b.  
3  The  gap  between  ICT  innovations  and  their  diffusion  and  impact  is  significant.  The  rapid  diffu-­‐‑
sion  of  mobile  phones  is  an  exception  in  view  of  dramatic  decline  in  costs  and  low  skill  require-­‐‑
ments   for   users.   Yet,   realizing   the   full   potential   of   using   mobiles   for   Internet   access   and  
development-­‐‑oriented  applications  may  take  more  time.    



 
 

85 

5.  Pursue  public-­‐‑private  partnerships  
  
Public-­‐‑private   partnerships   (PPPs)   present   alternative   ways   to   obtain   goods,   services,  
expertise  and  capacity  building  for  the  public  sector.4  These  partnerships  are  contractual  
agreements  between  public  agencies  and  private  companies  to  supply  infrastructure  or  
services  that  traditionally  were  provided  by  governments.  In  a  true  PPP,  the  private  sec-­‐‑
tor  partner  not  only  stands  to  profit  from  a  successful  project,  but  also  assumes  some  of  
the  risks  of  failure.  In  contrast,  under  ordinary  procurement  contracts,  the  private  sector  
vendor   is   likely   to   be   paid   whether   the   project   is   successful   or   not.   Increasingly   e-­‐‑
transformation  projects  have  been  the  subject  of  PPP  initiatives.5  
  
The  use  of   ICT   in  government  presents  opportunities   to   leverage  private   sector  know-­‐‑
how  and   resources   to   accelerate  public   sector   reforms.  E-­‐‑government   initiatives   in  de-­‐‑
veloping  countries  often   suffer   from   lack  of   financial   resources,   low   level  of   skills  and  
capacity,  and  the  absence  of  incentives  to  reward  performance  and  innovation.  Partner-­‐‑
ship  with   the   private   sector   can   help   overcome  many   of   these   constraints,   and   at   the  
same  time  increase  opportunities  for  private  sector  development.    
  
Partnerships  are  particularly  critical  to  digital  transformation  of  public  services.  Private  
sector  partners  experienced  in  e-­‐‑commerce  may  have  skills  in  online  service  delivery  not  
readily  available  within  the  civil  service.  Through  appropriate  business  models  and  ser-­‐‑
vice  agreements  they  may  have  strong  incentives  to  mobilize  demand  for  the  online  ser-­‐‑
vice,   scale   up   rapidly,   ensure   high   quality   service,   and  minimize   the   costs   of   systems  
development,   implementation,   and   operation.   They   may   also   have   greater   ability   to  
raise  funds  necessary  for  planning  and  procurement.    
  
As   partners,   NGOs   can   provide   complementary   resources   such   as   local   content   and  
knowledge  of  target  communities.  Civil  society  organizations  can  also  form  coalitions  to  
provide  oversight  and  enforce  reforms,  as  has  been  the  case  in  the  Philippines  where  e-­‐‑
procurement  was  introduced  in  the  public  sector  to  promote  transparency  and  fight  cor-­‐‑
ruption.  
  
With  partnerships,  e-­‐‑government  projects  and  services  can  be  implemented  more  rapid-­‐‑
ly  and  at  a  reduced  risk  and  cost  to  the  government.  At  the  same  time,   incentives  pro-­‐‑
vided  to  the  private  sector  can  deliver  high  quality  services  and  scale  up  adoption.  For  
example,  the  e-­‐‑procurement  system  in  Andhra  Pradesh,  India  was  based  on  PPP,  where  
the  private  partner  put  up   the   capital   costs,   to  be  paid  by   the   adopting  users   through  

                                                
4  PPPs  were   used  mainly   for   physical   infrastructure   projects,   such   as   ports   and   power   plants.  
With   rising   demand   for  modern   communications   systems,   PPPs   have   been   developed   around  
access  to  ICT  resources.  But  PPP  is  not  always  easy  to  practice  given  the  fast  pace  of  technological  
change  that  can  alter  the  balance  of  benefits  among  partners.  
5 See  IMF,  “Public-­‐‑Private  Partnerships”,  March  2004. 
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transaction  fees.  This  business  model  provided  strong  incentives  for  the  private  partners  
to  promote  adoption  and  system  success.    
  
PPPs   are   complex   undertakings.   They   raise   critical   issues   of   implementation,   legal  
frameworks,  concordance  with  procurement  rules  and  anti-­‐‑corruption  efforts,  principles  
of  selection  of  partners,  and  methods  for  assessing  public  costs  and  benefits  in  both  the  
short  and  long  term.  So,  where  does  one  begin  when  it  comes  to  PPPs  in  e-­‐‑government,  
and  what  experiences  are  most  relevant  for  specific  needs?    
  
To  start  with,  here  is  a  list  of  various  forms  of  partnerships  and  their  relative  merits:  

• Design-­‐‑build-­‐‑finance-­‐‑operate  (DBFO):  The  government  specifies  the  services  it  
wants  and  the  private  partner  designs  and  builds  a  dedicated  asset,   finances  its  
construction,  and  operates  the  asset,  providing  the  public  services  required.    

• Build-­‐‑own-­‐‑operate  (BOO):  The  private  partner  builds  and  operates  a  facility  or  
service  without  transferring  ownership  to  the  public  sector.    

• Build-­‐‑operate-­‐‑transfer  (BOT):  The  private  partner  builds  to  specifications  agreed  
upon  with   the   public   agency,   and   operates   (but   never   owns)   the   facility   for   a  
specified  time  period,  under  a  contract  or  franchise  agreement  with  the  agency.  
At  the  end  of  the  period,  the  public  partner,  which  always  retains  ownership,  can  
assume  operating  responsibility,  contract  the  operations  to  the  original  franchise  
holder,  or  award  a  new  operating  contract  to  a  new  private  partner.    

• Build-­‐‑own-­‐‑operate  and  transfer  (BOOT):  The  private  partner  owns  the  project,  
invests   resources,   undertakes   its   development,   owns   and   operates   it   for   some  
time,  and  then  transfers  the  assets  to  a  public  agency.    

  
The   key   to   the   effectiveness   of   any   public-­‐‑private   partnership   lies   in   the   strengths   of  
each  partner.  Decisions  on  PPPs,  outsourcing,  and  other  contractual  arrangements  with  
the  private  sector  have  to  be  made  carefully.  Considerations  include  quality  and  quanti-­‐‑
ty  of  government  resources  as  compared  to  those  in  the  private  sector,  the  potential  costs  
involved  in  outsourcing,  and  the  timetable  applicable  to  the  project.  
  
Although   there   is  no  set   formula   for   crafting  a   successful  partnership  with   the  private  
sector,   accumulating   experience   suggests6  that   the   following   elements   should  be   taken  
into  account  (Hanna  2010b):  

• Political  leadership.  Successful  partnerships  are  formed  only  with  top-­‐‑level  par-­‐‑
ticipation  and  commitment.    

• Planning.  Responsibilities  of  both  parties  to  the  partnership  should  be  articulat-­‐‑
ed   in   a   contract,   with   clearly   defined   terms   of   risk   allocation,   change,   dispute  
resolution,  and  termination.  

                                                
6  See  National   Council   for   Public-­‐‑Private   Partnerships   (US),   “Keys   to   Successful   Public   Private  
Partnership.”  and  InfoDev’s  e-­‐‑gov  toolkit,  2008,  among  others.  
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• Legal   framework.   The   partnership   should   be   built   on   a   solid   legal   and   policy  
foundation.  

• Compensation  and  mutual  commitments.  The  best  partnerships  involve  clearly  
defined   and   shared   burdens   and   rewards   for   both   public   and   private   partici-­‐‑
pants.  The  PPP  contract  must  explicitly  state  terms  of  minimum  revenue,  sources  
of  revenue,  user  fees,  fee  caps,  revenue  caps,  cost  sharing,  etc.  

• Public  sector  oversight.  Once  a  partnership  has  been  established,  on-­‐‑going  mon-­‐‑
itoring  by  the  public  sector  assures  its  success.  This  is  a  clear  weakness  in  many  
developing  countries.  

• Consultation  with  stakeholders.  It  is  important  to  consult  with  all  stakeholders  
in  planning,  implementing  and  overseeing  any  PPP.    

• Selecting  the  right  partner.    Awarding  contracts  based  on  the  best  value,  not  just  
the  lowest  bidders,  is  critical.    

• Intellectual  property  rights.  Ownership  must  be  clearly  defined  for  assets  in  the  
form  of  products,  technologies,  and  business  models  that  may  be  created  during  
project  implementation.    

• Security  and  privacy.  Government  must   ensure   that   all   sensitive  data   are  pro-­‐‑
tected  against  misuse.  In  PPPs,  a  private  partner  should  not  be  able  to  use  gov-­‐‑
ernment’s  data  for  private  purposes.    

• Exit  strategy.  This  goes  beyond  contract  termination  and  into  planning  for  gov-­‐‑
ernment  takeover,  transitioning  to  a  successor  PPP  or  to  government  operation  of  
facilities  with  full  data  protection  and  without  service  disruptions.  

  
The  success  of  PPPs  in  digital   transformation  depends  on  national  e-­‐‑readiness.  Success  
factors  include:  access,  quality  and  affordability  of  ICT  infrastructure;  government  poli-­‐‑
cy   environment   conducive   to   private   sector   participation;   capabilities   of   the   local   ICT  
sector;  potential  for  e-­‐‑services  adoption,  including  factors  such  as  e-­‐‑literacy  and  per  capi-­‐‑
ta  income;  and  priority  given  to  e-­‐‑transformation  on  the  public  policy  agenda.  Assessing  
these  factors  should  guide  the  pace  and  place  of  PPPs  in  national  e-­‐‑transformations.      
  
Policy  makers  and  aid  agencies  should  keep  in  mind  that  PPPs  are  more  difficult  to  im-­‐‑
plement   for   infrastructure   that   is   subject   to   rapid   technological   change   and   uncertain  
benefits   as   is   the   case  with   ICT.  Costs   for   ICT   are   falling   rapidly,   and   it   is   difficult   to  
foresee  how  benefits  are  to  be  best  shared  between  private  and  public  partners  over  the  
horizon.  Innovative  PPPs  may  also  incorporate  incentives  for,  and  take  account  of  inno-­‐‑
vation  over  the  duration  of  the  partnership.    
  
6.  Emphasize  diffusion  and  inclusion  
  
Most  benefits  of  the  ICT  revolution  are  derived  from  applying  ICT  across  the  economy.  
Demand-­‐‑side  economies  of  scale  also  argue  for  pursuing  diffusion  and  inclusion.  Equal-­‐‑
ly  critical  is  the  need  to  address  the  socio-­‐‑political  implications  of  the  technological  revo-­‐‑
lution  since  the  distributional  impacts  are  likely  to  be  profound.    
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To   ensure   that   digital   transformation   is   both   sustainable   and   equitable,   policy  makers  
must   strive   for  early  and  wide  diffusion  of   ICT,  and  systematically  address   the  digital  
divide.   Policy   makers   may   start   with   providing   affordable   access   and   e-­‐‑literacy   pro-­‐‑
grams.  They  may  target  public  services,  education,  and  employment  opportunities  that  
benefit   the   poor   and   those   disadvantaged   by   the   technological   revolution.   They  may  
promote  “frugal”  innovation  and  affordable  solutions  co-­‐‑created  with  the  poor  and  their  
social   intermediaries.   They  may   also   consider   ways   to   integrate   ICT   in   pro-­‐‑poor   and  
safety  net  policies  and  programs  to  enhance  their  effectiveness,  reach,  and  accountability  
to  the  beneficiaries.  The  search  for  inclusion  must  go  beyond  the  ICT  sector  itself.  
  
Innovation   is   critical   to  both  diffusion  and   inclusion.  Many  countries  and  aid  agencies  
are  having  troubles  moving  from  successful  pilots  to  scaling  them  up  through  diffusion  
that  ensures  sizable  impact.  Scaling  or  diffusing  successfully  innovative  pilots  helps  reap  
network   effects   and   economies   of   scale   in   supply   and  demand.   But   diffusion   also   de-­‐‑
mands   innovation  or   “reinvention”   as   both   technologies   and  organizations  have   to   be  
modified  to  suit  particular  contexts.  Innovation  is  typically  needed  when  deploying  ICT  
for  poor  communities,  that  is,  when  pursuing  inclusion  (Heeks,  2013).    
  
Acting  on   the   interdependent  elements  of  digital   transformation  can  generate  virtuous  
cycles   in   support   of   transformation   and   social   inclusion.   But   these   interdependencies  
also  constitute  barriers   to  digital   inclusion,  and   if  not  addressed   in   time,   could   lead   to  
vicious  cycles  of   rising   inequality  and  poverty  entrapment.  Case  studies  of  developing  
economies   like   the   Philippines   and   South   Africa   suggest   the   magnitude   of   the   e-­‐‑
inclusion  challenge  (Hanna  and  Knight,  2011,  and  2012).  Even  in  some  of  the  most  con-­‐‑
nected  societies  like  Canada,  the  move  from  ICT  access  to  broadly  defined  digital  inclu-­‐‑
sion  has  been  difficult,  particularly  for  the  rural  and  isolated  communities.  A  national  e-­‐‑
transformation  strategy  has  to  take  an  integrated  and  tailored  approach  to  promote  in-­‐‑
clusion,   fostering   access   to   knowledge,   e-­‐‑services,   ICT-­‐‑empowered   NGOs,   and   ICT-­‐‑
enabled  employment.    
  
Government  must  address  barriers  of  competency,  connectivity,  and  content  along  with  
the   private   sector   and   local   organizations.   For   example,   developing   local   content   and  
applications  can  be  costly,  and  requires  upfront  strategy,   incentives,   foundational   sup-­‐‑
port,   training,   and   collaboration  with   knowledge   sources   at   local   and   national   levels.  
What  policies  and  incentives  enable  low-­‐‑cost  development  of  content  and  local  innova-­‐‑
tion   of   applications,   and   consequently   encourage   innovation   sharing   and   scaling   up?  
How  can  pro-­‐‑poor  applications  leverage  widely  shared  platforms  such  as  mobiles?    
  
Diffusion  and  inclusion  require  both  integration  and  localization  of  e-­‐‑transformation.  At  
the   national   level,   this  would   include   creating   enabling   policies,   and   partnering  with,  
and  making   resources   available   to   local   institutions.  National  programs   should   enable  
local  institutions  to  use  ICT  as  a  tool  for  empowerment,  social  inclusion  and  delivery  of  
basic   services,   and   help   build   skills   of   participants   to   shape   their   own   solutions.   The  
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programs  may  also  identify  home  grown  low-­‐‑cost  solutions  for  knowledge  sharing  and  
scaling  up  to  national  levels.  Advocacy  campaigns  and  media  exposure  are  necessary  to  
change  attitudes  and  practices.    
  
Government  may  also  engage   the  private  sector  and  research   institutions   to  customize  
existing   products   for   the   poor.  Government  may   help   aggregate   the   demand   for   new  
ICT   products   and   services   that   are  most   relevant   to   the   poor   and   seek  ways   to  make  
markets  work  for  them.  For  example,  government  may  support  and  complement  market  
forces  by  promoting   low-­‐‑cost  access  devices  and  open  source  and  societal  applications  
through  cost  sharing  in  product  development  and  commercialization.    
  
Blending  and  integrating  various  technologies  may  meet  some  of  the  needs  of  the  poor.  
Older  technologies  such  as  radio  and  television  may  be  blended  with  Internet  and  mo-­‐‑
bile   telephony   for   some   simple   but   relevant   applications   for   poor   communities.  Com-­‐‑
munity  radio  still  holds  much  promise,  and  can  be  used  in  combination  with  Internet  to  
deliver  health  and  agricultural  extension  services.  At  times,  however,  the  latest  technol-­‐‑
ogies   are   the  most  user   friendly   and   least   demanding   in   terms  of   technical   or   literacy  
capabilities,  as  has  been  the  case  with  mobile  phones.    
  
7.  Adopt  strategic  approaches  to  funding  
  
A  variety  of  financing  mechanisms,  both  strategic  and  flexible  in  approach,  are  needed  
to  develop  various   elements  of   the   e-­‐‑transformation  process.   Some  of   the   elements   re-­‐‑
quire  upfront  and  sizeable  investments  as  in  telecommunications  infrastructure.  Others  
require   long-­‐‑term  commitments,   such  as  human   resources  development.   Some   call   for  
coordination   among   government   agencies,   as   in   e-­‐‑government,   while   others   demand  
venturing,   innovation,   and   experimentation   before   scaling   up   as   in   community   infor-­‐‑
mation  centers  and  local  content  development  for  education  and  rural  areas.  Certain  as-­‐‑
pects   of   e-­‐‑transformation   are   more   attractive   for   the   private   sector,   as   in  
telecommunications,   while   others   require   diverse   financing   and   cost-­‐‑sharing   partner-­‐‑
ships  as  in  shared  access  centers  (telecenters).  
  
By   removing   regulatory   obstacles   to   competition,   governments   harness   private   sector  
and  FDI   to  help  meet  public  policy  objectives  of  developing  broadband  and  extending  
access.  Market-­‐‑based  approaches  have  proven  effective   for   leveraging   the   financial   re-­‐‑
sources   and   operational   expertise   of   the   private   sector   to  meet   universal   access   goals.  
However,  in  many  rural  and  remote  areas,  market  forces  are  not  adequate  to  meet  eco-­‐‑
nomic  and  social  goals,  and  public  financing  may  be  used  to  provide  competitive  subsi-­‐‑
dies  or  form  PPPs  (Chapter  8).  
  
Developing   countries   are   vulnerable   to  worldwide   economic   downturns   and   financial  
cycles.  However,  some  transformation  programs  require  upfront,  steady  and  predictable  
funding  over  the  medium  term.  Studies  of  e-­‐‑government  programs  in  OECD  countries  
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suggest  that  a  number  of  budgetary  practices  work  against  effective  planning  and  man-­‐‑
agement   of   these   programs:   short   time   horizon   (single   year   expenditure   horizon)   for  
projects  that  require  long  term  commitments;  agency  by  agency  budgeting  that  prevents  
shared   funding   for   common   systems   and   shared   infrastructure;   lack   of   incentives   to  
share  benefits  among  agencies  that  could  eliminate  redundant  systems;  and  difficulty  of  
measuring   costs   and   benefits   for   e-­‐‑government   projects   compared   to   other   traditional  
infrastructure   investments   (OECD,   2003).   Government   budgetary   practices   tend   to   be  
inflexible  –  not  amenable  to  capturing  the  synergies  among  investments  or  crosscutting  
dimensions  of  e-­‐‑transformation.    
  
A  common  challenge  to  funding  e-­‐‑government  programs,  in  particular  the  shared  infra-­‐‑
structure   required   for   a   whole-­‐‑of-­‐‑government   approach,   is   the   agency-­‐‑by-­‐‑agency   ap-­‐‑
propriation   of   public   expenditure.   For   example,   in   early   2000,   the   US   Office   of  
Management  and  Budget  secured  significant  funding  for  major  cross-­‐‑agency  projects,  to  
develop  the  necessary  horizontal  building  blocks  for  integrated  government,  back  office  
modernization,  and  information  infrastructure  consolidation.  The  majority  of  ICT  fund-­‐‑
ing   in  US  government   remained  under   the   line   agencies,   following   the   traditional   ap-­‐‑
proach   of   appropriation   by  Congress,   and   in   line  with   vertical   accountability.  Despite  
the  breakthrough  of  authorizing  a  central  fund  for  key  interagency  projects,  much  of  the  
authorized   resources  were  not   requested  by   the   lead   implementing  agencies,   and   thus  
remained  unutilized.  Clearly,  the  budgetary  incentives  were  not  strong  enough  and  the  
political  economy  for  e-­‐‑government  was  not  supportive  for  cross-­‐‑agency  collaboration.    
  
Financing   e-­‐‑transformation   is   particularly   challenging   for   developing   countries  where  
time   horizons   are   often   short   due   to   political   and   economic   uncertainties.   But   e-­‐‑
transformation  is  a  continuous  process  of  policy  development,  investment  planning,  in-­‐‑
novation,  learning,  and  change  management.  This  process  must  fit  in  with  and  respond  
to  a  dynamic  strategy  that  supports  evolving  national  goals  and  creates  sustained  insti-­‐‑
tutional   reforms  and  service   improvements.  The  challenge   is   to  build  effective  govern-­‐‑
ance   and   institutional   frameworks   for   ICT-­‐‑enabled   transformation,   and  make   the  new  
competencies  integral  to  the  country’s  human  and  organizational  resources.  Rather  than  
seeking  agreements  on  rigid  investment  plans,  the  focus  may  shift  to  reforming  and  in-­‐‑
stitutionalizing  budgetary  and  financing  frameworks  to  adopt  a  medium-­‐‑term  perspec-­‐‑
tive  and  integrate  other  sources  of  funding,  from  business,  NGOs  and  aid  agencies.    
  
Republic  of  Korea  provides  an  example  of  strategic,  yet  flexible  funding  for  digital  trans-­‐‑
formation  (Box  2).    
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8.  Balance  strategic  direction  with  local  initiative  
  
We  are  entering  a  new  world  we  cannot  fully  predict,  much  like  the  transition  from  the  
pre-­‐‑electric  world   to   that  of  electric  utility  and  ubiquitous  grid  –   those  who  witnessed  
the   beginning   of   that   transition   could   not   anticipate   how   electricity   would   transform  
their  lives  and  economies  (Carr,  2008).  E-­‐‑transformation  is  a  complex  phenomenon  in  a  
fast-­‐‑changing  global  technological  environment.  It   is  still   in  flux,  with  no  easy  answers  
or  codified  strategies  to  scale.  ICT  may  be  used  to  transform  societies  and  economies  in  
ways  that  cannot  be  fully  foretold  at  present.  
  
The  versatility  of   ICT  has  to  be  matched  by  a  willingness   to  understand  the  social  and  
institutional  contexts  within  which  the  technology  is  applied.  E-­‐‑transformation  involves  
joint  investments  in  complementary  factors.  It  deals  with  intangibles  such  as  knowledge,  
innovation,  learning,  software,  and  cultural  and  organizational  change.  It  is  also  linked  
to   issues   of   communications,   language,   identity,   control,   and   empowerment.  Much   of  
these   intangibles  are  context-­‐‑specific  and  subject   to   local  understanding  and  decisions.  

Box  2:  Korea’s  Flexible  Financing  for  E-­‐‑development  Initiatives  
  
The  promotion  of   ICT  adoption   in  government   and  overall   economy   requires   large-­‐‑scale  
and   long-­‐‑term   investments  and  cooperation   across  government   agencies.   It   is   difficult   to  
carry  out  these  projects  within  the  general  budget  of  Korea.  The  Informatization  Promotion  
Fund  (IPF)  was  established  in  1996  as  a  special  vehicle  to  overcome  the  budgetary  rigidities  
and  promote  e-­‐‑government  projects  across  agencies  by  providing  a  flexible  central  financ-­‐‑
ing  mechanism  for  transformation  initiatives.    
  
The  goals  of  the  IPF  are   to  roll  out  broadband  networks,  promote  e-­‐‑government  projects,  
educate  workers   and   support  R&D  and   standardization   in   ICT   in   a   holistic   approach   to  
government  and  economic  transformation.  The  fund,  based  on  government  budgetary  and  
private  sector  contributions,  promotes  the  use  of  profits  from  ICT  fields  to  be  rechanneled  
into  the  ICT  sector.  From  1993  to  2002,  the   IPF  reached  US$  7.8  billion,  with  40%  coming  
from  the  government  budget.  A  total  of  US$  5.3  billion  was  invested  in  between  1994  and  
2003.   The  Ministry   of   Information   and  Communications   (MIC)   is   the   overall  manager   of  
the  fund,  along  with  the   Institute  of  Information  Technology  Assessment   (specific  project  
management),  and  the  Fund  Management  Council  (evaluation).  The  chair  of  the  council  is  
the  vice  minister  of  the  MIC,  and  its  members  are  members  and  directors  general  of  related  
ministries.    
  
The  IPF  played  a  key  role  in  holistic  and  flexible  promotion  of  e-­‐‑transformation  (informati-­‐‑
zation)  policy  to  create  demand   for  ICT-­‐‑enabled  transformation,  while  promoting  supply  
through  a  competitive  ICT  industry.  
  
Adapted  from  Suh  and  Chen,  2007.    p  92.    
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E-­‐‑transformation  cannot  be  under  the  exclusive  power  of  a  central  agency;  neither  can  it  
be  bought  as  a  blueprint  plan  or  turnkey  solution.    
  
Localization  of  knowledge  and  content   is  essential   to  digital   transformation.  Technolo-­‐‑
gy-­‐‑driven  visions  of  downloading  global  knowledge  are  misleading  (Stiglitz,  1999).  The  
vast   variety   of   human   societies   requires   localization   of   knowledge,   especially   tacit  
knowledge.   Each   society   should   take   an   active   role   in   this   learning   process   and   local  
content  creation.  The  growth  of  community  access  to  the  Internet,  community  networks,  
digital  literacy,  and  social  media  tools  help  locally  driven  social  production,  adaptation,  
and  application  of  information  and  knowledge.    
  
Countries   therefore  need  to  develop  capabilities   to  acquire,  adapt,  maintain,  customize  
and  reinvent  existing  “ICT  solutions”  to  meet  their  specific  requirements  under  diverse  
local  conditions.  Experience  shows  that  dirigist  central  planning  fails  in  pluralistic  envi-­‐‑
ronments.  Not  only  is  local  initiative  essential  to  effective  appropriation  and  integration  
of  ICT  into  development  activities,  but  also  ICT  can  be  a  powerful  enabler  of  decentral-­‐‑
ized  and  grassroots  development  across  sectors  (Hanna,  2009).  
  
So,   what   should   be   the   role   of   national   strategies?   Experience   shows   that   a   national  
transformation  strategy,  backed  by  international  best  practices,  can  facilitate  consensus,  
engender  ownership,  promote  shared  understanding,   induce  policy  reforms,  set  strate-­‐‑
gic  directions   that   reflect  national  priorities,  and  mobilize  complementary   resources.   It  
can  provide  an  objective  and  transparent  process  for  prioritizing  transformation  activi-­‐‑
ties  across  the  economy.7    
  
Yet,  formulating  a  national  strategy  through  a  top-­‐‑down  process  has  its  risks  and  limita-­‐‑
tions.   Rather   than   emphasizing   an   iterative   and   adaptive   process,   top-­‐‑down   strategic  
exercises   risk   rarifying   the   final  planning  document   and  glossing  over   the  original   as-­‐‑
sumptions,  thus  undermining  continued  learning,  strategic  thinking,  local  initiative,  and  
grassroots   innovation.   These   risks   are   magnified   when   aid   agencies   working   in   poor  
countries  hire  unfamiliar  international  consultants  to  carry  out  pro-­‐‑forma  strategic  plan-­‐‑
ning  exercises  and  end  up  buying  standard  recipes,  or  national  ICT  strategy  documents  
that  are  not  grounded  in  local  diagnosis  or  linked  to  local  initiatives  and  aspirations.8    
  
Orchestrating  top-­‐‑down  and  bottom-­‐‑up  initiatives  can  create  powerful  e-­‐‑transformation  
dynamics.  Top-­‐‑down  directions  will  set  the  overall  vision,  create  awareness,  build  coali-­‐‑
tions,  establish  e-­‐‑leadership  institutions,  invest  in  shared  infrastructures  and  capabilities,  
and   evaluate   progress   towards   development   outcomes.   Grassroots   innovation   funds  
                                                
7  Many   prioritization   schemes,   designed   for   use   in   developed   countries,   involve   high   levels   of  
quantification  and  sophistication.  Care  should  be  taken  to  use  methodologies  that  are  consistent  
with  local  conditions,  including  capabilities  and  the  availability  of  demand  data.    
8  Similar  arguments  are  made  against  adopting  a  standard  recipe  for  growth  strategies  and  insti-­‐‑
tutions  in  Rodrik  (2007).    
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may   be   used   to   provide  matching   grants   in   support   of   bottom-­‐‑up   proposals   for   ICT-­‐‑
enabled   community   innovations,   digital   local   content,   local   capacity   building,   local  
partnerships,   e-­‐‑literacy,  digital   inclusion,   and   last-­‐‑mile   connectivity   initiatives.  A   com-­‐‑
bined  bottom-­‐‑up  and  top-­‐‑down  transformation  process  should  develop  mechanisms  to  
support  pilots  and  rapid-­‐‑results  projects,  and  to  scale  up  successful  pilots  into  a  critical  
mass  of  national   initiatives.  This   combination  will   then   lead   to   the  adoption  of  deeper  
institutional  change,  long-­‐‑term  reform  agenda,  institutionalized  monitoring  and  evalua-­‐‑
tion,  and  fast  learning  cycles.  
  
Striking   the   right   balance   depends   on   political   and   administrative   culture.   Countries  
with   more   plural   and   decentralized   traditions,   and   active   and   informed   civil   society,  
such  as  Canada  and  Finland,  are  likely  to  adopt  more  flexible  national  e-­‐‑transformation  
programs  informed  and  influenced  by  local  initiatives,  put  resources  and  capabilities  at  
the   local   level,   and   support   local   experimentation   and   innovation.   In   other   countries,  
such  as  Korea  and  Singapore,   the   initial  push   for  e-­‐‑transformation  has  been   top-­‐‑down  
with  clearly  defined  goals  and  foundational  investments,  and  only  later  came  the  search  
for   bottom-­‐‑up   innovation   and  deep   transformation.   For   example,   Singapore  has   lately  
created  an  innovation  fund  to  support  bottom  up  changes  within  government.  As  coun-­‐‑
tries   advance   towards   more   connected   governments   and   networked   societies,   e-­‐‑
transformation   programs   have   to   become  more   flexible,   pluralistic,   community-­‐‑based  
and  locally  driven,  enabled  by  selective  and  strategic  central  investments.    
  
9.  Enable  change,  innovation,  and  learning  
  
Why   is   change  management   so   critical   to   successful   implementation   of   e-­‐‑government  
programs?  How  can  governments  move  from  a  culture  of  compliance  and  risk  aversion,  
to  one  where  innovation  is  celebrated  and  change  is  deemed  necessary  for  superior  per-­‐‑
formance?  Can  public  agencies  practice  re-­‐‑engineering  and  “imagineering”  of  their  pro-­‐‑
cesses   and   services?   Why   and   how   should   public   policy   promote   socio-­‐‑technical  
innovation  and  learning  throughout  the  e-­‐‑transformation  economy  and  society?  
  
There  is  no  standard  change  management  strategy,  since  there  are  many  factors  that  fa-­‐‑
cilitate   or   inhibit   change:   political   economy,   leadership,   culture   and   skills   of   the   civil  
service,  local  business,  influence  and  support  of  other  stakeholders,  the  stakes  involved,  
and  time  frame  for  implementation.  The  changes  required  for  transformation  range  from  
technology  and  process  to  work  habits,  skills  and  incentives  of  employees;  organization-­‐‑
al  structure  and  decision  making  styles;  legal  and  regulatory  policy  changes;  and,  at  the  
broadest  level,  socio-­‐‑political  changes  involving  reforms  and  empowerment  issues.    
  
The  biggest  challenge  for  transformational  change  in  government  lies  in  getting  organi-­‐‑
zational  buy-­‐‑in  and  dealing  with  attendant  change  management  issues.  Over  and  above  
a  clear  political  intention,  there  must  be  a  serious  assessment  of  political  and  administra-­‐‑
tive  mechanisms  to  ensure  that  they  have  the  depth  and  maturity  to  manage  change.  Po-­‐‑
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litical  and  civil  service  leadership  must  also  have  the  capacity  to  cope  with  hard  choices  
and   tradeoffs,   such   as   skill   upgrading   and   staff   redeployment.   The   socio-­‐‑technical  
change  accompanying  sector  transformation  demands  retraining  of  existing  staff,  hiring  
high  quality  new  staff,  updating  managerial  skills,  managing  resistance  to  change,  and  
sharing  data  with  other  agencies.  It  also  requires  incentives  for  innovation  and  initiative,  
partnership  with  the  private  sector,  and  with  unions  and  staff  associations.  Managerial  
skills   are  often  more   critical   than   technical   skills   in   the   context  of   change,   as   there  are  
more  managerial  and  organizational  innovations  required  than  technological.      
  
E-­‐‑transformation  is  an  adaptive  learning  process.  Many  details  of  e-­‐‑transformation  strat-­‐‑
egy  will  emerge  from  a  learning  process  during  strategy  design  and  implementation.  As  
distinct  from  a  blueprint  approach,  this  approach  is  biased  towards  action  and  learning.  
It  is  flexible,  evolutionary,  participatory,  and  results-­‐‑oriented.  It  builds  on  local  learning  
and  adaptation  by  combining   top-­‐‑down  strategic  approaches  with  vibrant  and  diverse  
bottom-­‐‑up  local  initiatives  (Hanna  and  Picciotto,  2002).  There  are  many  ways  to  do  this  
through  online,  real  time  methods,  including  social  networks  and  monitoring  software.  
But  staff  must  be  trained  and  allocated  to  this  task.    
  
Institutional   mechanisms   for   developing   and   implementing   transformation   strategies  
should  be  worked  out  with  the  stakeholders,  and  with  oversight  and  political  commit-­‐‑
ment  at  the  highest  levels.  E-­‐‑transformation  programs  rely  on  results-­‐‑oriented  monitor-­‐‑
ing  and  evaluation  for  timely  adjustment  and  adaptive  planning.  They  require  relentless  
pursuit  of  citizen   feedback.  The  programs  build  capabilities  and  access   to   resources  so  
that   the   community  participates,   appropriates,   and  adapts   ICT  at   the   local   level.  They  
build  the  ecology  of  collaboration.    
  
Innovation  funds  (innovation  challenges)  may  be  created  to  provide  small  grants   to   fi-­‐‑
nance   pilots   and   bottom-­‐‑up   innovations   that   will   demonstrate   micro-­‐‑reforms   in   gov-­‐‑
ernment   and   in   sectors.   Change   agents   at   the   lower   rungs   of   government   are   often  
aware  of  opportunities  to  improve  client  services,  but  are  stifled  by  the  concentration  of  
resources   and   power   at   the   top.   Yet,   institutional   change   and   macro   reforms   often  
spread   through  micro-­‐‑level   changes   that,   when   strategically   managed,   will   aggregate  
into  large-­‐‑scale  transformation.      
  
A   flexible   and   decentralized   framework,   which   takes   into   account   diverse   conditions  
and   opportunities,   empowers   change   agents   at   all   levels.   The   role   of   top   leaders   is   to  
create  an  enabling  environment  with  a  budget  process  resembling  venture  capital  funds  
to   support   micro   financing   of   innovations,   and   knowledge   sharing   mechanisms   and  
communities  of  practice  to  disseminate  innovations.  Brazil  has  developed  an  observato-­‐‑
ry  of  ICT  practices  in  government  to  capture  and  disseminate  ICT-­‐‑enabled  innovations  
(Hanna  and  Knight,   2011).   In   the  US,   the   federal  CIO  council  plays  a   similar   role.  De-­‐‑
spite   such  examples,  many  governments   tend   to  “reinvent   the  wheel”  by   investing  re-­‐‑
peatedly  and  separately  in  software  applications  and  process  re-­‐‑engineering  designs  for  
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otherwise   similar   services   and   functions.   Even  within  Brazil,  many   local   governments  
have  proceeded  with  developing  their  own  ICT  applications  and  e-­‐‑government  portals  
for  the  same  basic  functions.  There  are  some  islands  of  excellence,   to  be  sure,  but  their  
practices  and   innovations  are   seldom  shared.  Lacking   independent  evaluation,  pilot   e-­‐‑
government  innovations  are  often  declared  a  success  before  ensuring  sustainability.  
  
Countries  are  learning  more  about  tools  that  stimulate  innovation  and  learning  equally  
in  government  agencies,  enterprises,  and  grassroots  organizations.  They  include  creating  
innovation  marketplaces,  providing  competitive  grants   for   innovation,   engaging  exter-­‐‑
nal   partners   and   users,   creating   customer   or   citizen   feedback   loops,   and   involving  
stakeholders   with   diverse   perspectives.   Unfortunately   public   agencies   often   approach  
innovation  as  a  “one-­‐‑off”  change   instead  of   steps   that   systematize   the  process  and  de-­‐‑
velop  a  culture  of  innovation.  To  do  so,  a  central  task  for  transforming  government  and  
society  would  be  learning  at  all  levels.9  Countries  may  invite  leading  ICT  multinationals,  
specialists   in   the  diaspora,   and   international   talent   to  participate   in   their   learning  pro-­‐‑
cess,   share   experience,   benchmark   themselves   against   the   best,   and   build   forums   for  
sharing  and  blending  external  and  local  learning,10  while  staying  grounded  in  local  real-­‐‑
ties  and  linked  to  the  needs  of  the  community.  
  
OGD  too  can  spur  innovation.  Demands  for  accountability  and  good  governance  lead  to  
improvements   in  public   services.  Such  demands  can  be  captured   through  citizen   feed-­‐‑
back  on  services  and  devising  the  right  metrics   to  measure  results.  Open  data  can  also  
promote   public-­‐‑private   partnerships.   Grassroots   organizations   can   play   a   key   role   in  
mobilizing  political  capital  and  social  innovators  to  demand  community-­‐‑defined  results,  
push  for  creative  solutions,  and  counter  risk  aversion.  Small-­‐‑scale  experimentation  can  
be  used   to  gradually   shift   the  culture  of  government   towards  openness  and  collabora-­‐‑
tion.  Direct   engagement  with   citizens   or   social   intermediaries   is   a   new   experience   for  
civil  servants  the  world  over.  This  requires  incentive  to  listen  to  citizens  and  to  increase  
understanding  of  client  needs  and  behavior.  Fortunately,  new  collaborative  technologies  
are  making  the  process  easier.11      
  

                                                
9  A  key  message   from   the   fast   transforming   countries,   this   is  particularly   true   for   a  new   sector  
attempting  to  master  a  general-­‐‑purpose  technology  such  as  ICT.  Singapore  and  Finland  created  a  
high-­‐‑speed  learning  environment  and  made  their  economies  test-­‐‑beds  for  ICT  innovation.    
10  In  seeking  FDI,  Singapore  was  selective  and  targeted  in  its  incentives  and  recruitment,  empha-­‐‑
sizing   quality   of   investment,   tapping   global   knowledge,   attracting   innovative   and   leading   ICT  
firms   and   their   research   and   learning   arms,  maximizing   spillover   effects,   and   building   an   ex-­‐‑
panding  pool  of  highly  skilled  human  resources.  
11  Singapore,  with  a  tradition  of  top-­‐‑down  strategy,  has  recently  reoriented  its  transformation  ef-­‐‑
forts   to   rely  on   collaborative  government   and   collaborative   innovation.  Government   still   steers  
the   fundamentals   such   as   developing   an   enabling   policy   environment,   co-­‐‑investing   in   broad-­‐‑
band,  and  promoting  partnerships  for  innovation  and  technological  capabilities.  But  it  is  learning  
to  listen  to  clients,  to  seek  partners,  and  to  collaborate  with  all  segments  of  society.      
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10.  Practice  monitoring  and  evaluation  
  
Monitoring  and  evaluation  (M&E)  are  essential  to  sustainable  transformation.  Early  de-­‐‑
sign  of  M&E  systems  can  guide  the  overall  design  of  the  e-­‐‑transformation  strategy.  Sys-­‐‑
tematic   capture   and   sharing   of   innovation   and   implementation   experience   can   also  
reduce   learning   costs   and   augment   integration   of   learning   into   practice.  M&E   should  
apply   throughout   the   duration   of   a   transformation   program.   It   should   measure   pro-­‐‑
gress,   support  mid-­‐‑course  corrections,  and  guide  resource  allocation  decisions.  Too  of-­‐‑
ten  governments  do  not  consider  evaluation  metrics  until  after  program  launch  or  even  
completion.  Few  governments  in  developing  countries  invest  in  measuring  the  impact  of  
e-­‐‑government.  Lack  of  appropriate  M&E  will  inhibit  the  learning  process  as  well  as  the  
identification  of  best  practices  for  continued  adaptation.    
  
Development   practitioners   in   general   and   ICT   professionals   in   particular   have  mostly  
focused  on  the  physical  and  the  measurable:  investment  in  ICT  hardware  and  software,  
telecom   penetration,   connectivity  measures   and   indices,   etc.  Without  meaningful   and  
comprehensive  indicators  of  ICT  usage  and  impact,   it   is   impossible  to  have  a  complete  
picture  of  the  role  of  ICT  in  transformation,  or  learn  about  the  intangibles  that  are  much  
harder  to  measure,  but  no  less   important.  These   intangible  assets  are  the  accumulation  
of  knowledge  embedded  in  people,   institutions,  processes,  and  their   interactions.  They  
are  the  important  outcomes  of  experimentation,  learning  by  doing,  and  institutionalized  
evaluation.  
  
M&E   should   occur   at   several   levels.  On   the  national   level   in   the  US,   for   example,   the  
OMB  tracks  agency-­‐‑by-­‐‑agency  progress  towards  government-­‐‑wide  e-­‐‑government  goals.  
Program  level  evaluations  should  be  done  throughout  a  program,  so  that  findings  can  be  
acted  upon  and  deficiencies  corrected.  Monitoring  and  evaluation  should  refer  back   to  
goals  and  metrics   laid  down  at   the  planning  phase.  Therefore,   it   is   important   to   invest  
time  and  resources   in  defining  Key  Performance  Indicators  (KPIs)  and  other  metrics  at  
beginning  of  the  program  and  to  create  a  coherent  plan  for  monitoring  and  evaluation.  
Institutionalizing  evaluation  can  help  set  priorities  among  investment  proposals  within  
and  between  public  agencies,   as   it   leads   to  better  understanding  of   factors   influencing  
costs,  benefits,  and  reach  to  beneficiaries.    
  
E-­‐‑government   evaluation   methods   and   practices   raise   several   challenges.   Evaluation  
narrowly  focused  on  ICT  investments  can  discourage  collaboration  with  other  programs  
of   public   sector   reform.  Evaluation   of   cross-­‐‑agency  projects   often   fails   to   take   into   ac-­‐‑
count  costs  borne  by   the   funding  agency  and  benefits   shared  across  agencies.  Another  
challenge  is  to  create  incentives  for  longer-­‐‑term  transformation  programs.  M&E  tends  to  
reinforce   the  short-­‐‑term  perspectives.  Yet,  OECD  studies  suggest   that   transformational  
projects   for   e-­‐‑government  produce  more   than   three   times   the  benefits   for   government  
and  users  than  individual  projects  to  deliver  e-­‐‑services  (OECD,  2005,  pp.  111).  
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Given   the   fast  pace  of   technological   change,   traditional  M&E   systems  are  often   inade-­‐‑
quate  for  the  task  of  adapting  and  learning  from  implementing  e-­‐‑transformation.    Agile  
learning   systems   are   required.   Such   learning   systems   should   address   the   needs   of   all  
stakeholders  as  well  as  intended  beneficiaries.  Given  the  lag  in  producing  development  
outcomes,   evaluation   must   be   participatory   and   frequent.   Rapid   participatory   assess-­‐‑
ment  methodologies  can  be  designed  to  learn  from  stakeholders  and  beneficiaries  at  the  
local  level  (Hanna  and  Picciotto,  2002).  
  
A  common  pitfall  is  to  overdesign  M&E  systems  to  generate  massive  and  expensive  data  
collections  and  surveys  that  remain  unutilized.  A  related  pitfall  is  to  overemphasize  de-­‐‑
tailed  targeting  and  tracking  so  as  to  micromanage  at   the  expense  of  shared  visions.  A  
sophisticated  M&E  system  without  a  shared  vision  of  the  future  is  unlikely  to  motivate  
or  sustain  deep  change.    
  
International  aid  practices  tend  to  orient  M&E  to  external  accountability  and  research,  at  
the   expense  of   cultivating   capabilities,   initiatives,   adaptation,   and   learning  at   the   local  
level.  E-­‐‑transformation  strategies  often  have  little  precedent  to  go  by,  making  it  difficult  
for  stakeholders   to  agree  on   indicators  or   to  grasp   the  scale  of   required   inputs  and  re-­‐‑
sources.  A  premature  introduction  of  overly  complex  M&E  systems  can  thus  be  costly  as  
it   will   divert   resources   away   from  more   practical   and   timely   learning   that   can   come  
from  simple,  homegrown,  locally-­‐‑owned  solutions.  It  can  also  delay  the  design  and  in-­‐‑
troduction  of  practical  M&E  at  early  stages  of   the   implementation  of  e-­‐‑transformation.  
Simple  and  transparent  M&E  systems  are  also  more  comprehensible  and  useable  by  lo-­‐‑
cal  stakeholders  and  grassroots  organizations  as  well  as  external  partners.  
  
Alternative   approaches   should   leverage   the   capacity   of   local   M&E   agencies   and   net-­‐‑
works,  including  those  of  ICT-­‐‑using  sectors.  They  may  also  introduce  ICT-­‐‑related  indi-­‐‑
cators   into   ongoing   household   and   enterprise   surveys   and   others   being   conducted   by  
the  national  statistical  office.  M&E  instruments  for  e-­‐‑strategies  should  be  made  as  com-­‐‑
patible  as  possible  with  existing  M&E  instruments  for  the  national  development  strate-­‐‑
gy,  so  as  to  reinforce  linkages  with  national  development  objectives.    
  
One  strategic  choice  in  institutionalizing  M&E  is  whether  to  embed  this  capacity  into  the  
implementation  structures  of  digital  transformation  programs,  or  locate  it  at  the  highest  
policy  levels,  independent  of  the  implementing  agencies.  A  common  pitfall  is  making  an  
either/or  choice.  M&E  capabilities  are  needed  at  many  levels.  Embedding  M&E  into  im-­‐‑
plementation   structures   leverages   existing   capacity,   access   to   data,   ownership,   and  
learning.  Having  M&E  capacity  at  the  highest  independent  level  is  important  to  secure  
oversight   and   accountability,   authority   and   influence   to  make   course   corrections,   and  
perhaps  promote  more  focus  on  development  impact.  A  balance  may  be  established  be-­‐‑
tween   self-­‐‑evaluation   (internal   to   implementing   agencies)   and   independent   (external)  
evaluation  systems.    
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M&E  indicators  should  reflect  the  sequencing  of  strategy  objectives,  starting  from  policy  
objectives   such  as  diversifying   the   economy  and   improving   education,   and  moving   to  
specific   outcomes   of   e-­‐‑transformation   initiatives   and   actions.   The  World  Bank  has   de-­‐‑
veloped  a  toolkit  to  integrate  M&E  indicators  into  a  logical  framework  (Adamali,  et  al.,  
2005).  At   the  first   level  of   logframe  are   the  development   impacts  of  policy  goals  of   the  
country.  At  the  second  level,  impact  indicators  should  determine  the  outcome  indicators  
for  the  strategic  priorities  of  transformation.  The  third  level  considers  output  indicators  
of   key   initiatives.   The   fourth   level   is   concerned  with   deliverables   of   key   actions.   The  
base  level  considers  inputs  and  resources  required  to  implement  e-­‐‑transformation.  Such  
conceptual   frameworks  can  be  helpful   in  systematizing  and  improving  M&E  practices.  
But  any  advance  will  be  conditional  on  country  commitment  to  adapt  these  frameworks  
to   their   local   situations,   clarify   causal   links  within   specific   local   contexts,   and  provide  
concrete  examples  of  using  such  frameworks  for  strategic  choice  and  learning.  
  
A  final  word  
  
At  the  core  of  effective  and  sustained  digital  transformation  is  the  institutional  and  soci-­‐‑
etal  mastery  of  processes  that  cause  deep  socio-­‐‑technical  change.      
  
Transformational   leadership   envisions   and   communicates   a   desirable   future   that   can  
facilitate   cooperation,  mobilize   resources,   and   build   consensus   on   actions   for   the   long  
term.  An  energizing  vision  can  also  facilitate  flexibility  and  innovation  while  maintain-­‐‑
ing  consistency   in  strategic   intent.  Commitment   to  experimentation  and   learning  helps  
maintain   policy   flexibility   and   avoids   ideological   lock-­‐‑ins,   while   securing   sustained  
commitment   to   transformation.  Digital   inclusion   can   augment   demand   and  maximize  
impact  while  enhancing  social  cohesion  and  human  resources  development.  Inclusion  is  
achieved  through  national  consensus,  and  local  innovation,  experimentation  and  learn-­‐‑
ing.   In   turn,  widespread  diffusion  of   ICT  and   its   tangible  benefits   lends  support   to  vi-­‐‑
sionary   leaders,   pioneering   institutions,   and   the   emerging   social   consensus   for   e-­‐‑
transformation.    
  
Most  countries  are  still  at  early  stages  of  their  e-­‐‑transformation  journey,  and  have  much  
to   learn   from  within,   from   each   other,   and   particularly   from   the   pioneers.  While   the  
journey   is  going  to  be  demanding  and  full  of  uncertainties  and  discoveries,   it   is  neces-­‐‑
sary  to  harness  the  ongoing  technological  revolution  and  realize  its  potential  for  aspiring  
nations.  Some  technologies  may  be   leapfrogged,  but  mastery  of   the   ICT-­‐‑enabled   trans-­‐‑
formation  process  has   to  be   learned  at   the   individual,   institutional,  and  societal   levels.  
Mastering  this  process  will  likely  be  the  defining  core  competency  of  the  21st  century.  
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