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Abstract
Background: Over consumption of added sugar beyond the World Health Organization 
(WHO) recommended level of 10% of daily energy intake has well-established nega-
tive health consequences including oral diseases. However, the average consumption of 
added sugar in the Middle East and North Africa region (MENA—World Bank's regional 
classification) is 70% higher than the WHO recommended level. Imposing taxes on added 
sugar has been proposed by the WHO to decrease its consumption. Yet, only 21.6% of 
the total MENA population are covered by taxation policies targeting added sugar.
Challenges: Well-recognized challenges for the implementation of sugar taxation in 
MENA include the tactics used by the food and beverage industry to block these 
type of policies. However, there are also other unfamiliar hurdles specific to MENA. 
Historically, there have been incidents of protest and riots partially sparked by in-
creased price of basic commodities, including sugar, in MENA countries. This may 
affect the readiness of policy makers in the region to impose added sugar taxes. In 
addition, there are also cultural, lifestyle and consumption behavioural barriers to 
implementing added sugar taxation. Ultra-processed foods and sugar-sweetened-
beverages (SSBs) rich in added sugar are perceived by many in MENA as essential 
treats regardless of their health risks. Furthermore, some countries even provide sub-
sidies for added sugar. Also, (oral) healthcare providers generally do not engage in 
policy advocacy mainly due to limited training on health policy.
Ways forward: Here, we discuss these challenges and suggest some ways forward 
such as (1) support from a health-oriented political leadership, (2) raising public aware-
ness about the health risks of over consumption of sugar, (3) transparency during the 
policy-cycle development process, (4) providing a free and safe environment for a com-
munity dialogue around the proposed policy, (5) training of (oral) healthcare profession-
als on science communication and policy advocacy in local lay language/dialect, ideally 
evidence informed from local/regional studies, (6) selecting the appropriate political 
window of opportunity to introduce a sugar tax policy, and (7) clear and strict conflict 
of interest regulations to limit the influence of commercial players on health policy.
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1  |  SUGAR TA X ATION POLICIES IN THE 
MENA REGION

Refined sugar, commonly known as ‘added sugar’, is a commodity 
that has been described as addictive in the neuroscience litera-
ture.1,2 It is highly consumed in the Middle East and North Africa 
(MENA—World Bank's regional classification)3 region (Table  1),4–7 
with an average intake of 85 g per day (g/day) while the World Health 
Organization (WHO) guidelines suggest limiting added sugar intake 
to less than 10% of the daily energy intake, at about 50 g/day.6–9 
Over consumption of sugar is strongly linked with noncommunicable 
diseases (NCDs), including oral diseases, and can be tackled with dif-
ferent public health interventions including fiscal measures such as 
targeted sugar taxes of ultra-processed foods and sugar-sweetened 
beverages (SSB—the most common source of added sugar intake).9,10 
A practical manual to guide SSB taxation policies was issued by the 
WHO in 2022.11 Yet, only seven (Morocco, Tunisia, Saudi Arabia, 
United Arab Emirates (UAE), Qatar, Bahrain and Oman) out of the 
19 MENA countries (36.8%) have imposed SSB targeted taxation 
(Figure  1).12–14 This covers 21.6% (n = 102.9 million) of the MENA 
population (n = 475.4 million),3 leaving MENA as the third least cov-
ered region by SSB taxation policies after North America and East 
Asia.13 Moreover, taxes on ultra-processed food rich in fat, sugar and 
salt is greatly overlooked in MENA with only Tunisia implementing 
it.15

2  |  CHALLENGES IN IMPLEMENTING 
SUGAR TA X ATION POLICIES AND THE 3i 
FR AME WORK

There are many challenges facing the implementation of sugar tax-
ation policies in the MENA region (Figure  2). These may be fitted 
within the 3-i policy development framework (3iF): Interest, Ideas 
and Institution which was previously used in exploring the policies 
for human immunodeficiency virus (HIV) control and prevention.16,17 
Interests are the agendas of stakeholders. If powerful stakeholders 
would gain from a policy, the policy is likely to be implemented. Ideas 
include perspectives on actual or hoped-for realities as understood 
by the stakeholders. Whether and how much the ideas are translated 
into policies is affected by cultural attributes, and for professional 
groups is affected by education and training. Institutions include 
the organizational factors through which policies are implemented 
including the type of government and the control different units 
within the government have on policy implementation. In this con-
text, path dependence, which refers to processes where past events 
or decisions constrain later events or decisions, or simply put ‘the re-
sistance to change’, is an important aspect that affects institutional 

commitment to change. Institutions are more likely to continue a 
policy path if there is a high cost for changing this policy.16

Looking at the ‘interest’ domain, one of the standard challenges 
refers to the powerful food and beverage (F&B) industry influence 
on policy making through lobbying, research spending and generally 
using the ‘SCARE tactics’ (S: sowing doubt by discrediting science 
and diverting attention, C: court and legal threats, A: anti poor rhet-
oric, R: revenue instability, and E: employment impact for the F&B 
industry workers) to argue against added sugar taxation policies.11 
One additional MENA-specific hurdle to implementing added sugar 
taxation could be the policy makers' hesitancy and/or inherent fear 
of protests and civil unrests in reaction to increasing the prices of 
basic commodities. For example, in 1977 in Egypt, riots occurred 
when the government increased the prices of sugar, rice, cooking gas, 
tea, cooking oil and bread.18 The government quickly reversed these 
policies to contain the riots.19 In January 2011, protesters in Jordan 
took to the streets to express their frustration with the increasing 
prices of sugar, flour and rice.20 Similar protests for the same reasons 
at the same period were observed in Tunisia, Algeria and Libya.20,21 
Some of these demonstrations turned into a massive uprising and 
a revolutionary movement labelled ‘The Arab spring’ in 2011 in 
Tunisia, Egypt, Libya, Syria and Yemen.22 Other public outcries over 
increased price of sugar occurred in Egypt in 2016 and 202423,24 and 
in Iraq and Tunisia in 2022.25,26 These incidents might lead policy 
makers to avoid risk by not imposing targeted added sugar taxation 
to maintain political stability in an already unstable region,27 espe-
cially considering the high degree of government mistrust, limited 
official information sharing and low health literacy among the MENA 
population.27,28 Also, considering the income diversity within MENA, 
it seems that income-wealthy Gulf Cooperation Council (GCC) coun-
tries are ahead in implementing targeted sugar taxes compared to 
other lower-income countries in the region, except for Morocco and 
Tunisia (Figure  1). Theoretically, this could be partly attributed to 
the relative affluence and higher incomes in the GCC countries that 
may lead to more modest concerns and public reactions to the rising 
prices of refined sugar products through taxation in these societies 
compared to those in poorer countries.

Focusing on the ‘ideas’ domain, the cultural habits and lifestyle 
in many MENA countries may be seen as supportive of sugar con-
sumption, thereby presenting a challenge for sugar taxation pol-
icies implementation. MENA is the third leading region, after the 
Americas and Europe, in obesity among adults29 and the leading re-
gion in diabetes.30,31 Ultra-processed foods and SSBs are considered 
essential and affordable treats in a resources-limited region despite 
their health risks.8,32 These consumption behaviours can be further 
fuelled by attractive marketing strategies utilized by F&B industry 
(such as reduced price for super-size servings).33 Moreover, the 
SCARE tactics can mobilize and amass a negative public sentiment 

K E Y W O R D S
health policy, Middle East, North Africa, public health dentistry, sugar-sweetened beverage, 
taxation

 16000528, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cdoe.12955 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [15/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  3ABBAS et al.

TA
B

LE
 1

 
Su

ga
r-

sw
ee

te
ne

d 
be

ve
ra

ge
 in

ta
ke

s 
(8

 o
z 

se
rv

in
gs

/w
ee

k)
 in

 1
99

0,
 2

00
5 

an
d 

20
18

 a
nd

 a
bs

ol
ut

e 
ch

an
ge

 (8
 o

z 
se

rv
in

gs
/w

ee
k)

 fr
om

 1
99

0 
to

 2
00

5,
 2

00
5 

to
 2

01
8 

an
d 

19
90

 to
 2

01
8 

in
 

ad
ul

ts
 (2

0 
+

 ye
ar

s)
 g

lo
ba

lly
 a

nd
 in

 th
e 

M
id

dl
e 

Ea
st

 a
nd

 N
or

th
 A

fr
ic

a 
(M

EN
A

).

M
ea

n 
in

ta
ke

 (9
5%

 U
I) 

(8
 o

z 
se

rv
in

gs
/w

ee
k)

A
bs

ol
ut

e 
ch

an
ge

 (9
5%

 U
I) 

(8
 o

z 
se

rv
in

gs
/w

ee
k)

19
90

20
05

20
18

19
90

–2
00

5
20

05
–2

01
8

19
90

–2
01

8

W
or

ld
 (1

85
 c

ou
nt

rie
s)

2.
3 

(2
.2

–2
.5

)
2.

6 
(2

.4
–2

.7
)

2.
7 

(2
.5

–2
.9

)
0.

22
 (0

.1
7,

0.
28

)
0.

15
 (0

.1
1,

 0
.2

1)
0.

37
 (0

.2
9,

 0
.4

7)

M
id

dl
e 

Ea
st

 a
nd

 N
or

th
 A

fr
ic

a
4.

1 
(3

.6
–4

.8
)

4.
5 

(3
.8

–5
.2

)
4.

6 
(3

.9
–5

.4
)

0.
46

 (0
.2

9,
0.

66
)

−0
.0

5 
(−

0.
18

, 0
.0

7)
0.

41
 (0

.2
5,

 0
.5

9)

A
lg

er
ia

6.
4 

(4
.4

–9
.6

)
5.

5 
(3

.7
–8

.1
)

5.
8 

(3
.9

–8
.6

)
−0

.7
3 

(−
1.

09
, −

0.
50

)
0.

58
 (0

.3
8,

 0
.8

7)
−0

.1
6 

(−
0.

23
, −

0.
11

)

Ba
hr

ai
n

5.
0 

(3
.5

–7
.5

)
6.

4 
(4

.4
–9

.4
)

5.
9 

(4
.1

–8
.7

)
1.

49
 (−

0.
07

, 3
.3

8)
−0

.4
5 

(−
2.

28
, 1

.2
7)

1.
05

 (−
0.

49
, 2

.7
9)

D
jib

ou
ti

11
.3

 (7
.5

–1
6.

2)
8.

7 
(5

.8
–1

2.
8)

19
.3

 (1
3.

6–
25

.4
)

−3
.1

4 
(−

6.
08

, −
0.

65
)

11
.1

6 
(7

.4
3,

 1
5.

09
)

7.
96

 (4
.4

2,
 1

1.
73

)

Eg
yp

t, 
A

ra
b 

Re
p.

3.
0 

(2
.4

–3
.7

)
2.

8 
(2

.3
–3

.4
)

2.
8 

(2
.3

–3
.4

)
−0

.1
8 

(−
0.

26
, −

0.
11

)
−0

.0
3 

(−
0.

04
, −

0.
02

)
−0

.2
1 

(−
0.

29
, −

0.
14

)

Ir
an

, I
sl

am
ic

 R
ep

.
2.

8 
(2

.5
–3

.2
)

2.
8 

(2
.5

–3
.2

)
2.

7 
(2

.4
–3

.0
)

0.
10

 (0
.0

7,
 0

.1
2)

−0
.0

4 
(−

0.
08

, 0
.0

0)
0.

06
 (0

.0
0,

 0
.1

2)

Ir
aq

6.
2 

(4
.3

–9
.5

)
5.

9 
(4

.0
–9

.0
)

5.
3 

(3
.6

–8
.0

)
−0

.4
1 

(−
0.

66
, −

0.
26

)
−0

.5
6 

(−
0.

89
, −

0.
35

)
−0

.9
7 

(−
1.

55
, −

0.
61

)

Jo
rd

an
6.

6 
(5

.1
–8

.4
)

10
.6

 (8
.2

–1
3.

6)
7.

1 
(5

.5
–9

.1
)

3.
97

 (3
.0

3,
 5

.0
7)

−3
.1

1 
(−

3.
97

, −
2.

39
)

0.
86

 (0
.6

5,
 1

.1
1)

Ku
w

ai
t

4.
0 

(2
.7

–5
.9

)
15

.4
 (1

0.
4–

22
.6

)
9.

9 
(6

.6
–1

4.
6)

10
.3

6 
(6

.9
2,

 1
5.

19
)

−4
.0

3 
(−

5.
87

, −
2.

69
)

6.
33

 (4
.2

2,
 9

.3
4)

Le
ba

no
n

6.
8 

(5
.9

–7
.9

)
4.

3 
(3

.7
–5

.0
)

6.
3 

(5
.4

–7
.4

)
−2

.3
4 

(−
2.

72
, −

2.
02

)
2.

18
 (1

.8
8,

 2
.5

4)
−0

.1
6 

(−
0.

19
, −

0.
14

)

Li
by

a
5.

3 
(3

.7
–7

.7
)

6.
7 

(4
.7

–9
.8

)
5.

7 
(4

.0
–8

.3
)

1.
39

 (−
0.

02
, 3

.1
0)

−0
.7

0 
(−

2.
27

, 0
.7

4)
0.

69
 (−

0.
64

, 2
.1

4)

M
or

oc
co

4.
3 

(3
.0

–6
.2

)
5.

0 
(3

.5
–7

.2
)

4.
8 

(3
.3

–7
.0

)
0.

89
 (0

.6
1,

 1
.3

1)
−0

.0
6 

(−
0.

09
, −

0.
04

)
0.

83
 (0

.5
6,

 1
.2

3)

O
m

an
1.

8 
(1

.2
–2

.7
)

5.
1 

(3
.4

–7
.6

)
4.

6 
(3

.1
–6

.9
)

3.
34

 (2
.2

1,
 5

.0
5)

−0
.5

3 
(−

0.
80

, −
0.

36
)

2.
81

 (1
.8

5,
 4

.2
5)

Pa
le

st
in

e
3.

4 
(2

.4
–4

.9
)

4.
5 

(3
.1

–6
.5

)
4.

6 
(3

.1
–6

.6
)

1.
14

 (0
.7

8,
 1

.6
6)

0.
07

 (0
.0

4,
 0

.0
9)

1.
21

 (0
.8

2,
 1

.7
5)

Q
at

ar
5.

4 
(3

.6
–8

.1
)

7.
1 

(4
.7

–1
0.

5)
6.

2 
(4

.1
–9

.2
)

2.
00

 (1
.3

2,
 3

.0
0)

−1
.1

5 
(−

1.
72

, −
0.

75
)

0.
85

 (0
.5

6,
 1

.2
8)

Sa
ud

i A
ra

bi
a

4.
3 

(3
.0

–6
.3

)
6.

5 
(4

.5
–9

.4
)

6.
1 

(4
.3

–8
.9

)
2.

26
 (0

.9
8,

 4
.0

4)
−0

.0
9 

(−
1.

72
, 1

.4
8)

2.
19

 (0
.9

1,
 3

.8
5)

Sy
ria

n 
A

ra
b 

Re
pu

bl
ic

2.
7 

(2
.0

–3
.6

)
3.

8 
(2

.8
–5

.0
)

3.
5 

(2
.6

–4
.7

)
1.

08
 (0

.8
0,

 1
.4

4)
−0

.1
0 

(−
0.

13
, −

0.
07

)
0.

98
 (0

.7
2,

 1
.3

1)

Tu
ni

si
a

4.
2 

(3
.0

–6
.3

)
6.

5 
(4

.6
–9

.4
)

7.
0 

(4
.9

–1
0.

0)
2.

39
 (1

.2
0,

 4
.0

5)
0.

64
 (−

0.
72

, 2
.1

9)
3.

03
 (1

.7
2,

 4
.8

2)

U
ni

te
d 

A
ra

b 
Em

ira
te

s
5.

0 
(3

.3
–7

.6
)

7.
0 

(4
.7

–1
0.

7)
3.

5 
(2

.4
–5

.4
)

1.
94

 (1
.2

9,
 2

.9
7)

−3
.2

8 
(−

5.
02

, −
2.

19
)

−1
.3

4 
(−

2.
05

, −
0.

89
)

Ye
m

en
, R

ep
.

11
.4

 (6
.3

–2
0.

8)
15

.3
 (8

.4
–2

6.
6)

15
.2

 (8
.4

–2
6.

6)
4.

04
 (2

.2
3,

 6
.3

2)
−0

.2
3 

(−
0.

35
, −

0.
12

)
3.

81
 (2

.1
0,

 6
.0

1)

N
ot

e:
 D

at
a 

so
ur

ce
 w

as
 th

e 
G

lo
ba

l D
ie

ta
ry

 D
at

ab
as

e 
(G

D
D

).7  G
lo

ba
l a

nd
 M

EN
A

 fi
gu

re
s 

w
er

e 
fil

te
re

d 
fr

om
 (L

ar
a-

C
as

to
r e

t a
l, 

20
23

).6  L
ic

en
ce

: C
re

at
iv

e 
C

om
m

on
s 

A
tt

rib
ut

io
n 

4.
0 

In
te

rn
at

io
na

l L
ic

en
ce

 (C
C 

BY
 4

.0
). 

D
at

a 
ar

e 
m

ea
n 

in
ta

ke
s 

(9
5%

 U
I) 

or
 m

ea
n 

ab
so

lu
te

 c
ha

ng
e 

in
 in

ta
ke

s 
(9

5%
 U

I) 
in

 8
 o

z 
se

rv
in

gs
 p

er
 d

ay
. A

ll 
in

ta
ke

s 
ar

e 
re

po
rt

ed
 a

dj
us

te
d 

to
 2

00
0 

kc
al

/d
 fo

r a
ge

s 
20

–7
4 

ye
ar

s,
 a

nd
 1

70
0 

kc
al

/d
 fo

r a
ge

s 
75

+
 y

ea
rs

. D
at

a 
ar

e 
ba

se
d 

on
 a

 B
ay

es
ia

n 
m

od
el

 th
at

 in
co

rp
or

at
ed

 u
p 

to
 4

51
 in

di
vi

du
al

-le
ve

l d
ie

ta
ry

 s
ur

ve
ys

, a
nd

 a
dd

iti
on

al
 s

ur
ve

y-
le

ve
l a

nd
 c

ou
nt

ry
-le

ve
l c

ov
ar

ia
te

s,
 to

 e
st

im
at

e 
di

et
ar

y 
co

ns
um

pt
io

n 
le

ve
ls

. 
To

ta
l S

SB
s 

in
ta

ke
 w

as
 d

ef
in

ed
 a

s 
an

y 
be

ve
ra

ge
 w

ith
 a

dd
ed

 s
ug

ar
s 

ha
vi

ng
 ≥

50
 kc

al
 p

er
 8

 o
z 

se
rv

in
g,

 in
cl

ud
in

g 
co

m
m

er
ci

al
 o

r h
om

em
ad

e 
be

ve
ra

ge
s,

 s
of

t d
rin

ks
, e

ne
rg

y 
dr

in
ks

, f
ru

it 
dr

in
ks

, p
un

ch
, l

em
on

ad
e 

an
d 

ag
ua

s 
fr

es
ca

s.
 T

hi
s 

de
fin

iti
on

 e
xc

lu
de

s 
10

0%
 fr

ui
t a

nd
 v

eg
et

ab
le

 ju
ic

es
 a

nd
 n

on
ca

lo
ric

 a
rt

ifi
ci

al
ly

 s
w

ee
te

ne
d 

dr
in

ks
. S

ta
nd

ar
di

ze
d 

se
rv

in
g 

si
ze

 u
se

d 
fo

r t
hi

s 
an

al
ys

is
: 8

 o
z 

se
rv

in
g =

 2
48

 g.
A

bb
re

vi
at

io
ns

: o
z,

 o
un

ce
s;

 S
SB

, s
ug

ar
-s

w
ee

te
ne

d 
be

ve
ra

ge
; U

I, 
un

ce
rt

ai
nt

y 
in

te
rv

al
.

 16000528, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cdoe.12955 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [15/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4  |    ABBAS et al.

towards any proposed taxation.1,2,11 On the contrary, (oral) health-
care providers in the MENA region receive minimal training on 
health policies during their undergraduate studies.34 This hinders 
them from advocating for sugar taxation policies as they do not con-
sider it a professional responsibility.

The institutional domain of the 3iF may shed further light on 
the limited progress among MENA countries in implementing sugar 
taxation. In some countries, such as Egypt, governments have 

traditionally used subsidies to ensure the availability and affordabil-
ity of added sugar. This has continued even after the current eco-
nomic crisis and currency devaluation, and added sugar is currently 
available at prices below the international average.24,35 Path depen-
dence and population expectations would further hinder policies 
that increase added sugar price through taxation after decades of 
keeping its price low. This is especially relevant during the current 
global economic and geopolitical turbulence and food supply chain 

F I G U R E  1  Existence of tax on sugar-sweetened beverage (SSB) in the Middle East and North Africa (MENA). Data source: World Health 
Organization's (WHO) Global Health Observatory (GHO) 2021 data, and the World Bank 2023 data. *There was conflicting evidence on 
whether Iran is covered by SSB targeted taxation. The World Health Organization's (WHO) Global Health Observatory (GHO) 2021 data 
showed that Iran was covered by at least one form of SSB-targeted taxation without mentioning the details about this form of tax.12 On the 
contrary, the World Bank 2023 data showed that Iran was not covered by any form of SSB targeted taxation.13,14

F I G U R E  2  Summary of the challenges 
and ways forward for implementation 
of sugar taxation in the Middle East and 
North Africa (MENA) based on the 3i 
framework.
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    |  5ABBAS et al.

instability that has already led to increased prices for basic commod-
ities including sugar.23,24

3  |  WAY FORWARD FOR IMPLEMENTING 
SUGAR TA X ATION IN THE MENA REGION

The above-mentioned challenges indicate that implementing sugar 
taxation will be a ‘hard sell’ in the MENA region, but the 3iF can 
also help with deciding the way forward to address these challenges 
(Figure 2). On the ‘ideas’ front, it is important to raise public aware-
ness about the health and oral health risks of over consumption of 
added sugar in the local lay language/dialect to help counter the 
misinformation and distrust of scientific evidence. This may be par-
ticularly relevant in rural populations that are generally characterized 
by lower educational level and higher consumption of SSB compared 
to urban populations in the MENA region.6,36 At the same time, (oral) 
healthcare professionals need training on science communication 
and policy advocacy so that they are better equipped to engage with 
policymakers and the public. Ideally, science communication should 
also be informed by evidence about the expected health/oral health 
benefits of sugar taxation derived from studies conducted in the 
local setting.

To stimulate the ‘interest’ of stakeholders, transparency is 
needed during policy development by informing the public about the 
driving factors behind the proposed tax and future spending of the 
collected revenues.37 Interest and ownership can also be promoted 
by fostering a free and safe environment for a community dialogue 
to further facilitate stakeholder interest and ownership and build a 
civil coalition to drive taxation policy implementation.11 Last, ‘insti-
tutional’ support requires using an appropriate political window of 
opportunity to introduce the sugar tax while considering the eco-
nomic situation. It is also essential to enact clear and strict conflict of 
interest regulations that promote transparency in the public debate 
and limit any undue influence of commercial players on health policy. 
All these require the strong commitment and support of a health-
oriented political leadership.

The influence of F&B industry on added sugar taxation policies 
is undeniable. However, the MENA region has further specific chal-
lenges that hinder the implementation of targeted sugar taxation 
policies in the region. Although there are differences across MENA 
countries in both sugar consumption patterns and instigation of sugar 
taxation policies, some regional commonalities exist. A general politi-
cal hesitancy to introduce bold public health policies and tendency to 
maintain the status quo, even to the extent that governments commit 
to subsidize added sugar are challenges specific to the MENA that 
need to be addressed. These are further compounded by cultural bar-
riers and consumption behaviour towards added sugars, and the gen-
eral lack of health policy advocacy among (oral) healthcare providers. 
There are feasible ways forward and political leadership is essential. 
After all, population health is a political issue affected by a wide range 
of policies, far extending the healthcare system.
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