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4- Affordability
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1- OECD
2- Global food security index
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2- Food Production Index
3- Drough Index
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1- Economic Community of West African States
(ECOWAS)
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1- Water Productivity
2- Benefit Per Drop
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8- Nodes

9- Links

10- Conditional probability table
11- Causal

12- Conditional probability

13- Prior probability

14- Total Probability
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1- Agricultural productivity

2- Business environment

3- Score-Starting a business

4- Score-Registering property
5- Score-Paying taxes

6- Score-Trading across borders
7- Bayesian Network
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Introduction: Food security is one of the main goals of economic growth and development of each country. ,
in this study, Due to the importance of agricultural sector in food security, the effect of agricultural productivity
and Business environment on food production index in Iran was investigated using Bayesian network during
2001-2016. One of the indicators of food security that is based on micro data is the food production index. The
food production index includes food products that are considered edible and contain nutrients. But coffee and tea
are an exception, because although they are edible, they have no nutritional value. This index is calculated as the
ratio of food production value to the value of basic food production. Also, the health and food security of a
country is directly dependent on agricultural production. One of the important indicators in the field of
improving domestic production and subsequent food security is improving business environment, which its role
in increasing production, especially in the agricultural sector, has been ignored. Improving the business
environment is a key step in developing private sector investment, product and employment in the country.
Although many studies have attempted to investigate effective factors on food security, but impact of the
agricultural productivity index and business environment has not been considered. The institutional environment
in which all economic businesses are formed, or have gone bankrupt and exit is called the business environment
of economic activities. Improving the business environment by increasing entrepreneurship, increasing
investment, reducing the informal sector, reducing production costs and prices of domestic goods, strengthening
property rights, reducing corruption and reducing smuggling will increase economic growth. In this study, the
effect of two factors of agricultural sector productivity and business environment on food security as factors
affecting domestic production has been investigated. Various studies have proven the establishment of food
security through supportive policies in the agricultural sector and increasing production in this sector. None of
the studies, in particular, examined the effect of agricultural productivity on food security.

Materials and Method: In this study, the effect of agricultural productivity and Business environment on
food production index in Iran is investigated using Bayesian network during 2001-2016. The Bayesian network
is a probabilistic graph pattern that shows a set of variables and probabilities associated with each. This network
is a straightforward, cyclical graph in which nodes are problem variables. The structure of a Bayesian network is,
in fact, a graph of the interaction of the variables to be modeled. In addition to showing the quality of the
relationship between the problem variables, it also shows the quantity of the relationship between these
variables. Each network consists of three components: 1) nodes 2) the relationship between nodes and 3) the
conditional probability table of nodes. The variables in the graph and the links show the relationships between
the variables. The conditional probability table is also used to define the conditional probability of causal
relationships.

Results and Discussion: The results showed that the increase in the real exchange rate, agricultural
productivity, water productivity in the agricultural sector, and the improvement of the business environment
have led to an increase in the food production index in Iran. The business environment is very important in the
prosperity of production because an unfavorable business environment would increase production costs and
reduce the competitiveness of goods in the international arena. Inadequate business environment has a significant
impact on reducing economic growth and, consequently, the growth of the agricultural sector. Agriculture is
considered as an area or platform for business. Therefore the development of agricultural businesses is also a
manifestation of entrepreneurial behavior in this sector. Improving the business environment is a key step in the
development of private sector investment, production and employment in the country. By providing the right
conditions for competitiveness and effective entry of the private sector, a decisive role in it plays the economic
growth and development of the country. Therefore, simplifying the licensing process; Reducing administrative
procedures and time to enforce customs tariffs and simplifying rules and regulations are effective in improving
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the business environment.

The health and food security of a country is directly dependent on the production of the agricultural sector.
The results showed that the share of value added of the agricultural sector in GDP and grain production, as
indicators of agricultural productivity, has a positive effect on food security. The agricultural sector has an
important role to play in achieving a prosperous production and food security. Therefore, the need to pay
attention to the agricultural sector and appropriate support for this sector is felt. Increasing the level of
productivity can improve economic growth, optimal use of resources, cost reduction, profitability and production
capacity. For this purpose, it is necessary to review the necessary parameters in the design of irrigation systems
and to develop design instructions according to the crisis water and soil conditions of the country.

Keywords: Agricultural productivity, Business environment, Food security, Water productivity



VVO 15wy (aslis 1 ) g bumo 5 (55)9laS (590 st iU oyt 30 (o2 e 45 3 )8

if
5
L .
6= 11
spi
L 78.0
H 214pm
0.728+0.85
cr
L 214
H o 75.6 —
13.2+24 va FPI
L 413 | L 1aom!
C 28‘;’“_ . — 58.?; H  26.4
3 71:4L§ 0.256+96 995+ 23
409:95
ENATTE N
H 2talm ||
209+13
po
L 714p 1 ¢
Ho 920 j—
0596+ 0.39

158 3gi el 53 515 g oS dawomo § (5,955 (6590 2 (SR yeiie ;3 (g3 lusdiro (1 (o 3 4l -V JSUS
Figure 3- Bayesian network to model the impact of Agricultural Productivity and Improving Buisiness Environment on food
production index

it

H 714!
L 929

16.1=11
spi
L 78.6 jmm -
H 214 m i
0728 + 0.85
L 0

va FPI

L ssommm] | LT ezmind
- 28‘:‘3’" o —— T 520;; Lt [T se.s'._ —
H 71¢:__' 0306+04 997 + 22

409+95 /
ss
L 71401 i
H__ 92.0 e .
55 = 10
re

L 786 ,
H 21.4 H :

-2.09+ 13

po
74P
92.9

0.596 + 0.39

1ig adgi ad Ll p OME CulS JiU (g3l (Slyr (o juy aSums —€ S5
Figure 4- Bayesian network to model the impact of ceral production on food production index

Ir




IPAQ Ll oY o5louds FF ol ((6559LiS arwg g oladl &y s

\vF

if

rI

163 +11

Ir

spi
809 ——
191

-0763+ 083

cr

17.0
83.0

15.3+23

wp

Ir

19.9
80.1

561+87

ss

Ir

553+94

re

Ir

A0 ——
19.1

271=x12

po

L
H

6.08
93.9

0.603+0.39

IS g AL 15 IS adgd 31 5,38 (st 03938 (35, e U (55l 511 ot oS -0 S

FPI

9.09
20.9

10219

Figure 5- Bayesian network to model the impact of (Agricultural, forestry, and fishing, value added (% of GDP) on food

it

H [
L 92.9
6.1 = 11
spi
T 756
H 214 i | |

-0.728 + 0.85

cr

214 mmi |
78.6

132 =24 \-

Ir

235'_::/'

Ir

Figure 6- Bayesian network to model the impact of Business envionment on food production index

production index

va

FPI

L 40.6 T
H 59.4 i

-0.143 + 9.6

=R

865

996 + 23

13g adgi (sl ;g oS Lauzmo pi U (g3l (Slpr oy juy s =1 S5

it

;

\

H Ti4p | f ¢
L 92.9 . —
6.1 = 11
spi

L o :

H 100
0.49=0.28
cr

L 21.4 i
H 7EIEIP
332 =24
wp
L 26.6 a1 1
H 71.4 |
400=95
ss
L 7A4p L ¢
H 92.9
55+ 10
re
L 75.6 |e—
H 214 i §
-209 13
po
T 714 B
H 920 |—

0.596 + 0.39

va

FPI

L A47.6 j——
H 52.4 i

-1.32+ 9.7

14=mi § 7
85.7 —

99.1 + 23

2 sy adld o JUusSuid 15T (5l 0 (8l oot 5ot 4l -V JSS
Figure 7- Bayesian network to model the impact of drought on food production index



\VY

38 g a1 S g bumo 5 (55)9laS (590 e ;ST (ot 50 (ot A 3 )8

i

rT

714
929

BA=x11

spi

78.6
21.4

Ir

0728+085

cr

13224

wp

Ir

7.4 —

235:_

40995

L 714fp [ 1
H 92,9

0.596 = 0.39

1ig adgi as s (2815 5,0 &9 il (G3lwdde 81y o2 u S —A JSS

if

H 714
L 92.0

16.1 =11

spi

78.6
21.4 i

Ir

-0.728 + 085

cr
L 21.4
H 78.6 !-
13z2+24 \ va
I—T— W
wp H
65.8 §

L

I

SS

FPI

-l L 143 s

™ H 857 '- p—
99123

Figure 8- Bayesian network to model the impact of Real exchange rate on food production index

N

. H

0945+92

T4

Ir

92.0 fummy

55+ 10

re

7

78.6
21.4

Ir

-209+13

po

H 92.9

0596 + 0.39

) 4

100 = 22

i€ adgi Gad Ll g1 (55,0WiS (s ) Ol (5590 e 53U (S3lwa0 (812 (25 4 -4 UL
Figure 9- Bayesian network to model the impact of Real Exchange rate on food production index




