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utline

�
W

hat is energy security?

�
H

ow
 is it m

easured?

�
A

 look at the rankings

�
H

istorical events effecting energy security

�
Changes that could effect future energy security



W
hat is Energy Security? 

�
D

ef #
1: The ability to supply energy at a reasonable price

�
D

ef #
2: Low

 vulnerability of vital energy system
s

�
V

ulnerability:
�

Sovereignty –
w

ho is in control of an energy system
, 

im
ported or dom

estic production
�

Robustness –
w

ill the system
 last, w

ill resources run out
�

Resilience  -can the system
 respond/ recover from

 a 
disturbance

�
Energy system

s 

B. W
. A

ng, W
. L. Choong, and T. S. N

g,“Energy
security: D

efinitions, dim
ensions and indexes,” 

Renew
able and Sustainable Energy Review

s, vol. 42, pp. 1077–1093, 2015.
Jessica Jew

el, IIA
SA

 Energy Program
 Research Scholar    

https://w
w

w
.youtube.com

/w
atch?v=YVQ

L90JtlYo



D
ef #

3: The uninterrupted physical availability at a price w
hich is affordable, w

hile 
respecting environm

entconcerns

1.
A

vailability
2.

A
ffordability

3.
A

cceptability

A
pproaches to achieving energy security:

�
Reduce energy consum

ption

�
Restrict dem

and to secure sources

W
hat is Energy Security? 

M
. H

ayashi and L. H
ughes,“The

Fukushim
a nuclear accident and its effect on global energy security,” Energy Policy, vol. 

59, pp. 102–111, 2013.



W
hat is Energy Security?

B
. W

. A
ng, W

. L. C
hoong, and T. S. N

g,“Energy
security: D

efinitions, dim
ensions and indexes,” 

Renew
able and Sustainable Energy Review

s, vol. 42, pp. 1077–1093, 2015.

Them
es in 83 definitions:



Long Term
 vs Short Term

 Security

�
Long-term

: investm
ents that should be 

m
ade to supply energy in line w

ith 
econom

ic developm
ents and 

environm
ental needs

�
Short term

: ability of the energy system
 

to respond to sudden changes in supply-
dem

and 

https://w
w

w
.iea.org/topics/energysecurity/



International Energy Security Risk Index
G

lobal Energy Institute, U
S Cham

ber of Com
m

erce
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erce Fundation,“International Index of Energy Security R
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2016 Rankings 

International 
Energy Security 
Risk Index
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U
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ber of Com
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erce Fundation,“International Index of Energy Security Risk,”p. 64, 2016.



Trends

International 
Energy Security 
Risk Index

U
S Cham

ber of Com
m

erce Fundation,“International Index of Energy Security Risk,”p. 64, 2016.



N
orw

ay

�
O

il (2 m
illion barrels/day) and natural gas (120 billion cubic m

etres/day) production is the largest 
sector of their econom

y

�
Contribute greatly to global energy security

�
Consistent and predictable regulations

�
M

anages resources and revenues w
ith 

transparency

�
1/3 discovered and undiscovered gas 
resources and 1/2 of the oil resources have 
been produced

IEA
,“Energy

Policies of IEA
 Countries N

orw
ay,”2017. 

http://w
w

w
.iea.org/publications/freepublications/publication/EnergyPoliciesofIEA

CountriesN
orw

ay2017.pdf



N
orw

ay

https://w
w
w
.iea.org/Sankey/#

?c=N
orw

ay&
s=Balance



N
orw

ay

�
The least secure part of energy in N

orw
ay is electricity

�
M

ost electricity intensive country of IEA

�
Supply

�
H

as further potential to provide electricity security 
through 85 teraw

att hydropow
er reservoir capacity

�
Im

port

�
D

em
and –

energy efficient technology

�
G

overnm
ent Tech Focus: G

reen Energy and Efficiency 
over M

ature ProductionIEA
,“Energy

Policies of IEA
 Countries N

orw
ay,”2017. 

http://w
w

w
.iea.org/publications/freepublications/publication/EnergyPoliciesofIEA

CountriesN
orw

ay2017.pdf
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U
nited States: The Shale 

Revolution
�

The use of hydraulic fracturing and horizontal drilling to 
increase its oil and gas production from

 tight oil 
form

ations

�
Success of shale oil in the U

S
�

O
w

ner of land ow
ns hydrocarbon resources

�
Regulations have a stable perm

itting process
�

Infrastructure to support expansion of this sector
�

Expertise in U
S geology

The U
niversity of A

ustin at Texas https://w
w

w
.strausscenter.org/energy-and-security/the-u-s-shale-revolution.htm

l



�
Critical dependence on energy im

ports

�
H

ighly inefficient use of energy (ie
m

unicipal heating sector)

�
A

ging infrastructure, w
idespread corruption

�
M

om
entocracy

–
short-term

 policies are dom
inant

�
“Energy Strategy of U

kraine for 2030” –
governm

ent policies contradict the 
strategy objectives and lack im

plem
entation strategy

U
kraine

https://w
w

w
.usaid.gov/ukraine/energy-energy-security

https://transatlanticrelations.org/w
p-content/uploads/2012/01/Chapter-5.pdf



U
kraine

�
Key to energy security 
for 15 European countries

�
38,600 km

 gas 
transm

ission system

https://w
w

w
.w

eforum
.org/agenda/2017/07/w

hy-ukraine-is-central-to-europe-s-energy-security/



A
nother Look



Japan -Fukushim
a D

aiichi incident –
2011

https://w
w

w
.youtube.com

/w
atch?v=BdbitRlbLD

c

�
M

arch 11, 2011

�
M

ajor earthquake (9.0 Richter Scale) on the 
east coast of H

onshu Island 

�
Follow

ed by a tsunam
i that engulfed pow

er 
station reactors

http://w
w

w
.w

orld-nuclear.org/inform
ation-library/safety-and-security/safety-of-plants/fukushim

a-accident.aspx



Japan -Fukushim
a D

aiichi incident –
2011

�
Shut dow

n of all 54 of Japan’s nuclear reactors

�
A

lready resource poor and dependant on im
ports

�
Increased Japan’s dem

and for liquefied natural gas

�
W

orldw
ide effect on availability and affordability of natural gas

�
Increase in liquid natural gas price in A

sian countries

�
G

erm
any and Italy stopped production and shut dow

n nuclear reactors

M
. H

ayashi and L. H
ughes,“The

Fukushim
a nuclear accident and its effect on 

global energy security,”Energy
Policy, vol. 59, pp. 102–111, 2013.



J
a

p
a

n
 -

F
u

k
u

s
h

im
a

 D
a

iic
h

i in
c

id
e

n
t
 –

2
0

1
1

�
R

e
d

u
c

e
 e

le
c

t
r
ic

it
y

 d
e

m
a

n
d

 b
y

 1
8

%

�
1

8
%

 in
c

r
e

a
s

e
 in

 liq
u

id
 n

a
t
u

r
a

l g
a

s
 im

p
o

r
t
s

�
In

c
r
e

a
s

e
d

 c
o

s
t
 o

f
 n

u
c

le
a

r
 p

o
w

e
r
 p

la
n

t
s

 (
s

a
f
e

t
y

 f
e

a
t
u

r
e

s
)

�
P

r
ic

e
 o

f
 u

r
a

n
iu

m
 f

a
lls

M
. H

a
y

a
s

h
i a

n
d

 L
. H

u
g

h
e

s
,“

T
h

e
F

u
k

u
s

h
im

a
 n

u
c

le
a

r
 a

c
c

id
e

n
t
 a

n
d

 it
s

 e
f
f
e

c
t
 o

n
 

g
lo

b
a

l e
n

e
r
g

y
 s

e
c

u
r
it

y
,”Energy

Policy
, v

o
l. 5

9
, p

p
. 1

0
2

–
1

1
1

, 2
0

1
3

.







N
a

tio
n

a
liz

a
tio

n
 o

f O
il in

 V
e

n
e

z
u

e
la

•
L

a
rg

e
s

t a
m

o
u

n
t o

f p
ro

v
e

n
 o

il re
s

e
rv

e
s

 in
 th

e
 w

o
rld

 (3
0

0
 b

illio
n

 b
a

rre
ls

 

in
 2

0
1

6
)

•
O

rin
o

c
o

 B
e

lt -
e

x
tra

-h
e

a
v

y
 c

ru
d

e
 o

il

•
In

te
rn

a
tio

n
a

l c
o

m
p

a
n

ie
s

 w
e

re
 in

v
ite

d
 to

 d
e

v
e

lo
p

  re
s

e
rv

e
s

•
Im

p
le

m
e

n
te

d
 la

w

•
Im

p
o

s
e

 h
ig

h
 ta

x
e

s
 o

n
 c

ru
d

e
 p

ro
d

u
c

tio
n

•
T

ra
n

s
fe

r o
il p

ro
je

c
ts

 to
 c

o
m

p
a

n
ie

s
 in

 w
h

ic
h

 th
e

 g
o

v
e

rn
m

e
n

t h
a

d
 

m
a

jo
r c

o
n

tro
l a

n
d

 w
o

u
ld

 p
ro

fit

•
E

x
p

o
rts

 c
h

a
n

g
e

d
 fro

m
 U

S
 to

 C
h

in
a

 a
n

d
 In

d
ia

h
ttp

s
://w

w
w

.fo
rb

e
s
.c

o
m

/s
ite

s
/rra

p
ie

r/2
0

1
7

/0
5

/0
7

/h
o

w
-v

e
n

e
z

u
e

la
-ru

in
e

d
-its

-o
il-in

d
u

s
try

/2
/#

3
c

2
1

d
3

7
8

1
e

3
3

h
ttp

s
://w

w
w

.s
tra

u
s
s
c

e
n

te
r.o

rg
/e

n
e

rg
y

-a
n

d
-s

e
c

u
rity

/v
e

n
e

z
u

e
la

.h
tm

l

h
ttp

s
://w

w
w

.o
g

j.c
o

m
/a

rtic
le

s
/p

rin
t/v

o
lu

m
e

-1
1

5
/is

s
u

e
-8

/g
e

n
e

ra
l-in

te
re

s
t/c

a
s
e

-s
tu

d
y

-th
e

-n
a

tio
n

a
liz

a
tio

n
-o

f-th
e

-

v
e

n
e

z
u

e
la

n
-o

il-in
d

u
s
try

.h
tm

l



D
isruptions in O

il Supply

https://w
w

w
.iea.org/publications/freepublications/publication/oil_security.pdf

Suez Canal Crisis: blocked half oil traffic
1973 O

il Em
bargo:U

S decision to supply the 
Israeli m

ilitary
•

H
igh dependence on foreign oil im

ports
•

Increase in oil prices  ($3/barrel to around 
$12/barrel) and risk of global recession

•
1975 -U

S P
resident Ford established 

Strategic Petroleum
 R

eserve
m

andating a  
stockpile of one m

illion barrels of 
petroleum

https://history.state.gov/m
ilestones/1969-1976/oil-em

bargo



IEA
 O

il security

�
International Energy A

gency founded in 1974, directly follow
ing the em

bargo

�
International Energy Program

m
e –

em
ergency oil stocks of 90 days of oil im

ports

�
In an em

ergency these stocks are released to increase supply

�
Restraint cam

paigns to decrease dem
and

https://w
w

w
.iea.org/topics/energysecurity/



IEA
 N

atural G
as Security

�
Previously natural gas m

arkets have existed regionally

�
Today the m

arkets are becom
ing global and and interdependent

�
Im

porters w
ill have the opportunity to diversify their suppliers

�
They becom

e subject to events/vulnerabilities outside of their regular m
arket

https://w
w

w
.iea.org/topics/energysecurity/



D
igitalization and Energy Security

V
ideo:http://w

w
w

.iea.org/digital/#
section-2

•
G

lobal investm
ent in digital electricity 

infrastructure and softw
are reaching 47 

billion U
SD

 in 2016

A
utom

ated, connected, electric and shared 
(A

CES) m
obility.

•
consum

er behaviour
•

policy intervention 
•

technology


