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II.	  Objec6ves	  of	  the	  Survey	  
	  

• Provide	  sta6s6cal	  informa6on	  in	  Egypt,	  Jordan	  and	  Pales6ne	  about	  	  
Ø Energy	  consump6on	  
Ø Expenditures	  
Ø Energy	  efficiency	  	  

•  In	  all	  modes	  of	  transporta6ons:	  road,	  railway,	  mari6me,	  and	  air	  
	  
•  Link	  the	  resulted	  sta6s6cs	  to	  na6onal	  policies	  on	  energy	  produc6on	  
and	  consump6on	  based	  on	  collected	  sta6s6cs.	  



III.	  Collec6on	  of	  Sta6s6cal	  Data	  
	  

•  Na6onal	  sta6s6cal	  offices,	  three	  kinds	  of	  sta6s6cs	  are	  published: 	  	  
Ø Sta6s6cs	  based	  on	  sample	  surveys	  
Ø Sta6s6cs	  based	  on	  censuses	  	  
Ø Sta6s6cs	  based	  on	  administra6ve	  registers	  

•  	   (ESCWA,	   2013):	   exis6ng	   informa6on	   published	   by	   official	   sources	   are	   very	  
oZen	  insufficient	  or	  incoherent	  for	  the	  proper	  defini6on	  of	  the	  sector’s	  energy	  
balance,	   mainly	   vehicles	   operated	   by	   non-‐organized	   structures	   (private	  
vehicles,	  commercial	  vehicles,	  transport	  for	  other	  purposes,	  etc.)	  

•  So,	  it	  is	  necessary	  to	  conduct	  field	  surveys	  to	  set	  the	  baseline	  and	  validate	  data,	  
which	   will	   help	   to	   develop	   indicators	   adapted	   to	   the	   local	   context,	   and	  
eventually	  design	  appropriate	  energy	  efficiency	  programs	  



III.1	  Sampling	  Frames	  	  
III.2	  Sampling	  Methods	  

•  See	  

• h&p://css.escwa.org.lb/SD/Docs/ECTS-‐PartI.pdf	  
	  



III.3. Post-stratification 
 

• Post-‐stra6fica6on	   is	   the	   stra6fica6on	   made	   aZer	   the	   selec6on	   of	  
the	  sample	  with	  some	  variables	   that	  are	  suitable	   for	   stra6fica6on,	  
such	  as:	  Vehicle	  type,	  engine	  capacity,	  etc	  

•  The	   stratum	   to	   which	   a	   unit	   belongs	   is	   not	   known	   un6l	   the	   data	  
have	  been	  collected	  

•  The	   stratum	   sizes	  may	   be	   obtainable	   fairly	   from	   official	   sta6s6cs,	  
but	   the	   units	   can	   classify	   into	   strata	   only	   aZer	   the	   sample	   data	   is	  
known	  (Kish,	  1965)	  

•  This	   technique	   is	   found	   to	   be	   most	   prac6cal	   for	   surveys	   where	  
vehicle	  consump6on	  of	  gasoline	  may	  be	  expected	  to	  vary	  with	  age,	  
type,	  engine	  capacity	  etc.	  	  

	  



Post-‐stra6fied	  Sampling	  Scheme	  

• A	  sample	  of	  	  n	  units	  is	  first	  selected,	  without	  stra6fica6on,	  from	  the	  
popula6on	  of	  N	  units	  using	  any	  sampling	  design	  

•  The	   popula6on	   is	   stra6fied	   into	   H	   strata	   on	   the	   basis	   of	   some	  
auxiliary	  informa6on	  available	  

•  Each	  sample	  unit	  selected	  with	  the	  chosen	  sampling	  design	   is	  then	  
post-‐stra6fied	   or	   placed	   in	   stratum	   h	   	   based	   on	   the	   auxiliary	  
informa6on	  associated	  with	  each	  sampled	  unit	  	  



Why  Poststra/fy?

•  Poststra6fica6on	  is	  used	  to	  increase	  the	  efficiency	  of	  es6ma6on	  
	  
•  	   Since	   “calibra6ng”	   to	   the	   known	   post-‐stratum	   popula6on	   totals	  
(obtainable	   fairly	   from	   official	   sta6s6cs)	   can	   produce	   befer	   es6mates	  
than	  a	  simple	  random	  sample	  of	  the	  same	  popula6on	  	  

•  Thus	   poststra6fica6on	   is	   a	   weigh6ng	   technique	   used	   for	   es6ma6on,	  
giving	  “adjusted”	  or	  “corrected”	  es6mates	  

•  It	   makes	   up	   for	   the	   fact	   that	   some	   part	   of	   the	   popula6on	   is	  
underrepresented	  in	  the	  sample	  	  

	  



Why	  Poststra6fy?	  -‐	  Cont	  

•  Underrepresenta6on	   can	  occur	   because	   of	   an	   unlucky	   sample,	  which	   is	  
oZen	   the	   case	   when	   a	   stra6fying	   variable	   obviously	   exists	   and	   simple	  
random	  sampling	  is	  used	  	  

•  If	   a	   sample	   is	   badly	  balanced	   for	   some	   characteris6c	   the	  post-‐stra6fied	  
es6mator	  automa6cally	  corrects	  for	  this	  

•  Poststra6fica6on	   is	   also	   used	   for	   adjus6ng	   for	   underes6ma6on	   due	   to	  
nonresponse	  in	  a	  sample	  

•  To	   correct	   imbalances	   in	   several	   characteris6cs	   using	   poststra6fica6on,	  
sample	  values	  need	  to	  be	  poststra6fied	  using	  more	  than	  one	  variable	  



Poststra6fica6on	  Weight	  

• When	  conduc6ng	  a	  survey,	  having	  a	  representa6ve	  sample	  of	  the	  
popula6on	  is	  of	  paramount	  importance	  

• But	  some6mes,	  despite	  your	  best	  efforts,	  you	  may	  accidentally	  (or	  
some6mes	  inten6onally)	  oversample	  some	  kinds	  of	  vehicles	  and	  
undersample	  others	  

•  In	  other	  words,	  the	  way	  a	  certain	  characteris6c	  (such	  as	  vehicle	  age,	  
vehicle	  engine	  capacity,	  etc)	  of	  your	  sample	  is	  distributed	  may	  differ	  
from	  the	  way	  it	  is	  distributed	  in	  the	  popula6on	  



Poststra6fica6on	  Weight	  –	  Cont	  

•  For	  example,	  your	  sample	  may	  consist	  of	  60	  percent	  vehicles	  with	  engine	  
capacity	   greater	   than	  or	  equal	  1600	   cubic	   cen6meter	   (CC),	   and	  vehicles	  
with	  engine	  capacity	   less	   than	  1600	  CC	  make	  up	  only	  40	  percent	  of	   the	  
popula6on	  

•  This	  introduces	  bias	  into	  any	  es6mate	  you	  may	  obtain	  from	  your	  sample	  
data	   because	   sta6s6cal	   procedures	   will	   give	   greater	   weight	   to	   those	  
vehicles	  you	  oversampled	  

•  You	  can	  correct	  for	  these	  biases	  mathema6cally	  with	  a	  poststra6fica6on	  
survey	  weight	  



Calcula6on	  Poststra6fica6on	  Weight	  
	  

•  In	   order	   to	   calculate	   a	   poststra6fica6on	   weight,	   you	   need	   an	   auxiliary	  
variable	  to	  which	  you	  can	  compare	  your	  sample	  data	  

•  For	  example,	   if	  you	  were	  conduc6ng	  a	  survey	  of	  energy	  consump6on	  of	  
gas	   in	   transport	   sector	   for	  private	  vehicles	   in	  a	  village,	  you	  would	  need	  
census	   data	   that	   show	   the	   engine	   capacity	   characteris6cs	   of	   the	  
popula6on	  of	  all	  private	  vehicles	  in	  a	  village	  

•  You	  could	  then	  compare	  your	  sample	  to	  the	  auxiliary	  data	  file,	  to	  make	  
sure	   that	   the	   distribu6on	   of	   engine	   capacity	   characteris6cs	   of	   private	  
vehicles	  is	  similar	  to	  that	  of	  the	  auxiliary	  data	  



Calcula6on	  Poststra6fica6on	  Weight	  -‐	  Cont	  
	  

•  It	  is	  called	  a	  poststra6fica6on	  weight	  because	  you	  can	  only	  compute	  
it	  aZer	  you	  have	  collected	  all	  your	  data	  

•  The	   stra6fica6on	   part	   comes	   from	   the	   fact	   that	   you	   use	   various	  
known	  strata	  (such	  as	  engine	  capacity	  groups	  for	  private	  vehicles	  in	  
a	  village)	  of	  the	  popula6on	  to	  adjust	  your	  sample	  data	  to	  conform	  
more	  to	  the	  popula6on's	  parameters	  



Calcula6on	  Poststra6fica6on	  Weight	  -‐	  Cont	  

• Example:	  	  
• We	  use	  the	  vehicle	  type	  =	  private	  as	  quota	  h	  	  
• The	   variable	   engine	   capacity	   as	   auxiliary	   variable	   for	  
poststra6fica6on,	   since	   it	   is	   correlated	   with	   energy	  
consump6on	  of	  the	  vehicles	  

• You	  may	  use	  a	  spreadsheet	  or	  a	  calculator	  to	  compute	  the	  
poststra6fica6on	  weights	  	  



Calcula6on	  Poststra6fica6on	  Weight	  -‐	  Cont	  

Poststratification weighs 
Stratum Population 

Size 
Population 
Proportion 

Sample 
Size 

Sampling 
Sample 

Poststratification 
Weight 

Engine 
Capacity 
Groups 

Population 

Size, hN  

Population 
Proportion, 

hP  

 

Sample 
Size, 

hn  

 

Sampling 

Sample , hp  

 

hhh pPpw =
 

Less 
than or 
equal  
1600 

5001 =N  5.011 == NNP

 
501 =n  25.011 == nnp

 
2111 == pPpw  

Between 
1601 and 

2500 

3002 =N  3.022 == NNP

 
1002 =n  5.022 == nnp

 
6.0222 == pPpw  

More 
than 
2500 

2003 =N  2.033 == NNP

 
503 =n  25.033 == nnp

 
8.0333 == pPpw  

Total 1000=N  1.00 200=n  1.00  
	  



Calcula6on	  Poststra6fica6on	  Weight	  -‐	  Cont	  

• As	  we	  can	  see	  from	  the	  table,	  since	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  is	  less	  than	  	  ,	  	  
•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  therefore	  engine	  capacity	  group	  for	  private	  vehicles	  
with	  less	  than	  or	  equal	  1600	  CC	  is	  under	  represented	  in	  the	  sample,	  
while	  the	  other	  groups	  are	  over	  represented	  in	  the	  sample	  

• Under	  quota	  sampling,	  we	  assume	  that	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ,	  (Bafaglia,	  Michael,	  
P.	  (2008))	  for	  all	  	  h	  	  and	  i	  	  .	  In	  this	  example	  engine	  capacity	  group	  for	  
private	  vehicles	  with	  less	  than	  or	  equal	  1600	  CC	  is	  up	  weighed	  since	  
the	  weight	  for	  this	  category	  of	  private	  vehicles	  is	  	  	  



Poststra6fied	  Es6ma6on	  

•  The	  poststra6fied	  es6mate	  of	  the	  popula6on	  mean	  of	  stratum	  	  h	  	  
and	  overall	  popula6on	  mean	  are:	  



Poststra6fied	  Es6ma6on	  –	  Cont	  	  

•  The	  poststra6fied	  es6mate	  of	  the	  popula6on	  total	  of	  stratum	  h	  	  	  
and	  overall	  popula6on	  total	  are:	  



III.4  Quota  Sampling

•  See	  

• h&p://css.escwa.org.lb/SD/Docs/ECTS-‐PartI.pdf	  



IV.	  Sampling	  design	  for	  ECSTS	  
	  

•  Two	  elements	  are	  required	  to	  select	  a	  sample	   in	  a	  scien6fically	   jus6fied	  
way:	  

	  
•  A	  sampling	  design	  based	  on	  probability	   sampling	  and	  a	   sampling	   frame	  
(Bethlehem,	  2009)	  

	  
•  Once	   the	   frame	   is	   not	   available,	   a	   model-‐based	   method,	   for	   example	  
quota	  sampling	  is	  implemented	  

•  Although	   the	   frame	   is	   not	   available,	   knowledge	   of	   the	   popula6on	   of	  
interest	   is	   required	   for	  proper	   specifica6on	  of	   the	   sampling	  distribu6on	  
(Deville,	  1991;	  Moser,	  1952)	  



IV.	  Sampling	  design	  for	  ECSTS	  -‐	  Cont	  
	  

•  In	  ECSTS	  project,	  known	  sampling	  frames	  are	  not	  available,	  and	  it	  is	  very	  
expensive	  and	  6me-‐consuming	  to	  construct	  a	  frame	  that	  lists	  all	  vehicles	  
with	  respec6ve	  contact	  informa6on	  	  

•  Given	   this,	   the	   quota	   sampling	   method	   has	   been	   selected	   in	   the	   3	  
selected	   countries	   to	   collect	   informa6on	  on	   the	   energy	   consump6on	   in	  
the	  transport	  survey	  

	  	  
•  In	   the	   ECSTS,	   the	   construc6on	   of	   quotas	   within	   governorate	   or	  
municipality	  is	  adopted	  based	  on	  the	  type	  of	  vehicles,	  age	  of	  vehicles,	  etc	  



IV.1.	  Sampling	  Design	  for	  Road	  Transporta6on	  
	  

•  Surveys	   for	  mari6me,	   air	   and	   railways	   transporta6ons	   are	   usually	  
based	  on	  complete	  enumera6on	  of	  the	  sub-‐sectors.	  	  

•  This	  is	  due	  to	  their	  reliance	  on	  na6onal	  administra6ve	  registries	  
	  
•  Sector:	  Road	  transporta6on	  	  

•  Target	  popula6on:	  All	  registered	  vehicles	  owned	  by	  individuals	  



IV.1.	  Design	  for	  Road	  Transporta6on	  –	  Cont	  
	  

•  Sampling	   frame:	   Frequency	   distribu6ons	   for	   Auxiliary	   variables:	  
province,	   municipality,	   engine	   capacity,	   vehicle	   type,	   vehicle	   age,	  
etc.	  No	  access	  established	  for	  contact	  with	  vehicles	  

	  
• Popula6on	   is	   composed	   of	   a	   number	   of	   governorates	   (geographic	  
region)	  

	  	  
•  Sampling	  design:	  Stra6fied	  quota	  sampling	  

•  Stra6fied	  variables:	  governorates	  and	  vehicles	  type	  



IV.1.	  Design	  for	  Road	  Transporta6on	  –	  Cont	  
	  

•  For	  each	  governorate,	  divide	  the	  target	  popula6on	  into	  several	  sub-‐
popula6ons	   based	   on	   certain	   characteris6cs	   of	   vehicles	   that	   are	  
correlated	   with	   the	   survey	   control	   variables	   such	   as:	   type,	   age,	  
engine	  capacity,	  type	  of	  fuel,	  etc.	  

•  In	  this	  case,	  the	  survey	  variable	  is	  energy	  consump6on	  
	  
•  Since	   quota	   sampling	   is	   representa6ve	   of	   vehicle	   type	   in	   each	  
governorate,	   then	   the	   popula6on	   structure	   is	   close	   to	   the	   sample	  
structure	  with	  respect	  to	  this	  variable	  



IV.1.	  Design	  for	  Road	  Transporta6on	  –	  Cont	  
	  

•  Inves6gators	  draw	  a	  quota	  sample	  such	  that	  the	  propor6on	  of	  
sample	  units	  from	  subpopula6on	  is	  close	  to	  that	  in	  the	  popula6on	  

•  In	  other	  words,	  the	  size	  of	  each	  quota	  sample	  is	  propor6onal	  to	  the	  
size	  of	  the	  subpopula6on	  



IV.1.	  Design	  for	  Road	  Transporta6on	  –	  Cont	  
	  

• Once	   the	   sample	   size	  and	  quota	  have	  been	  determined,	   there	   is	  a	  
need	  to	  start	  filling	  in	  each	  quota	  (purposively	  or	  systema6cally)	  

•  In	   order	   to	   fill	   the	   quotas,	   gas	   sta6ons,	   vehicle	   licensing	   offices,	  
vehicles	   sta6ons,	   etc.,	   can	   be	   targeted	   in	   order	   to	   reach	   the	  
required	  number	  of	  completed	  ques6onnaires	  

•  The	  selec6on	  of	  how	  to	  fill	   in	  the	  quota	   is	   leZ	  within	  the	  hands	  of	  
the	   inves6gators,	   and	   is	   based	   on	   financial	   and	   other	   managerial	  
factors	  	  



IV.1.	  Design	  for	  Road	  Transporta6on	  –	  Cont	  
	  

•  This	   methodology	   (quota	   sampling)	   is	   oZen	   jus6fied	   as	   a	   way	   to	  
avoid:	  

	  
•  (a)	  The	  costly	  and	  6me-‐consuming	  expense	  of	  lis6ng	  all	  the	  vehicles	  
in	   the	   sample	   governorates-‐	   as	   a	   prior	   stage	   before	   selec6ng	   the	  
vehicles	  to	  be	  interviewed	  	  

•  (b)	   It	   also	   avoids	   non-‐response	   since	   the	   interviewer	   con6nues	  
ques6oning	   the	   vehicles’	   owners	   un6l	   she/he	   reaches	   the	   total	  
number	  of	  the	  sample	  size	  	  

	  



V.	  Es6ma6on	  under	  quota	  sample	  design	  
	  

•  See	  
	  
• h&p://css.escwa.org.lb/SD/Docs/ECTS-‐PartI.pdf	  	  



VI.	  Sampling	  design	  –	  Countries	  
	  

• Road	  transport	  sector:	  
•  Includes	  all	  engine-‐based	  vehicles	  and	  trailers	  designed	  for	  
transportaCon	  of	  goods	  and	  passengers	  



VI.	  Sampling	  design	  –	  Countries	  -‐	  Cont	  
VI.1.	  Egypt	  

•  Target	  popula6on:	  all	  registered	  vehicles	  owned	  by	  individuals	  
•  Sampling	   frame:	   the	   list	   of	   all	   registered	   vehicles	   owned	   by	  
individuals,	   which	   contains	   the	   auxiliary	   variables:	   Province,	  
governorate,	  vehicle	  type,	  etc.	  

•  The	   sampling	   frame	   does	   not	   contain	   personal	   informa6on	   that	  
enables	  direct	  contact	  with	  the	  owner	  or	  driver	  of	  the	  vehicles	  

•  Sampling	  design:	  quota	  sampling	  	  
•  The	   alloca6ons	   are	   performed	   independently	   for	   each	   control	  
variable:	   province,	   governorate,	   and	   vehicle	   type,	   using	  
propor6onal	  alloca6on	  method	  	  



VI.	  Sampling	  design	  –	  Countries	  -‐	  Cont	  
VI.2.	  Jordan	  

•  Target	   popula6on:	   all	   registered	   vehicles	   in	   Jordan	   owned	   by	  
individuals	  and	  enterprises	  

•  Sampling	   frame:	   the	   list	   of	   all	   registered	   vehicles	   owned	   by	  
individuals,	  which	  contains	  the	  auxiliary	  variables:	  governorate,	  and	  
vehicle	  type,	  etc.	  	  

•  The	   sampling	   frame	   does	   not	   contain	   personal	   informa6on	   that	  
enables	  direct	  contact	  with	  the	  owner	  or	  driver	  of	  the	  vehicles	  

•  Sampling	  design:	  stra6fied	  quota	  sampling	  method	  
•  The	  sample	   is	  allocated	  for	  each	  governorate	  for	  each	  vehicle	  type	  
using	  propor6onal	  alloca6on	  approach	  	  



VI.	  Sampling	  design	  –	  Countries	  -‐	  Cont	  
VI.3.	  Pales6ne	  

•  Target	  popula6on:	  all	  registered	  vehicles	  in	  Pales6ne	  in	  the	  year	  2014.	  
•  Sampling	   frame:	   frequency	   distribu6on	   of	   all	   registered	   vehicles	   in	  
Pales6ne	   in	   the	   year	   2014,	   distributed	   according	   to	   governorate	   and	  
types	  of	  vehicles,	  obtained	  from	  the	  Ministry	  of	  Transporta6on.	  

•  Sampling	  design:	  stra6fied	  quota	  sampling	  with	  two	  stages:	  
•  Stage	  1:	  enumerate	  all	  motor	  vehicle	  inspec6on	  centers	  in	  Pales6ne	  
•  Stage	   2:	   sample	   selec6on	   of	   vehicles	   distributed	   across	   governorates,	  
vehicles’	  types,	  models,	  type	  of	  engine,	  and	  engine	  capacity	  

•  The	  sample	  was	  distributed	  to	  the	  quota	  of	  the	  sampling	  design,	  so	  that	  it	  
has	  a	  sufficient	  number	  of	  vehicles	  
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