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[4] FAO (2018). FAOSTAT. Food and Agriculture Organization of the United
Nations, Rome, Italy.
[5] Iranian Business development organization report (2016). p 15.
[6] Nejati, M-K. (2007). Potentials and applications of animal biotechnology in
the country, Retrieved May 15 2008, from http://bio.itan.ir/
[7] Sharifi, F., Vahdatzad, M.A., Barghi, B., and Azadeh-Fard, N. (2022).
Identifying and ranking risks using combined FMEA-TOPSIS method for
new product development in the dairy industry and offering mitigation
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“:"“32'.3
dl:db.’.’ 6‘.54.&\3) (..«:J 2° bbL&w‘ )90 6‘4&[{‘) 6'&.\5
library(sf)

library(tmap)

setwd("C:/Users/......") #Setting the address of the working
directory#

iran <- st_read("irn_admbnda_adm1_unhcr_20190514.shp")
centroid<-st_centroid(iranSgeometry)
X_y<-st_coordinates(centroid)

x<-x_y[seq(1:(length(x_y)/2))]

y<-x_y[-seq(1:(length(x_y)/2))]

value<-
c(3481,1248,476,1585,1649,4979,166,786,978,85,211,12936,1434,1166,11
87,254,183,529,3125,1388,381,4038,3728,5882,2127,161,513,14958,547,2
649,946)

cost<-
c(390,157,67,140,322,1213,24,211,87,8,23,3885,200,484,269,51,47,44,892,
2686,37,2887,1736,988,277,17, 92,1420, 64,622,89)

profit<-
c(3090,1091,410,1446,1327,3766,142,575,891,77,187,9052,1234,682,918,2
04,136,485,2233,1297,344,1151,1992,4895,1850,145,421,13537,483,2027,
858)

emp.portion<-
¢(0.087,0.041,0.042,0.151,0.054,0.106,0.019,0.057,0.064,0.009,0.075,0.169
,0.061,0.051,0.029,0.042,0.024,0.054,0.27,0.032,0.053,0.221,0.182,0.114,0.
333,0.007,0.123,0.081,0.032,0.238,0.066)

percent.p<-
c(792,695,612,1033,412,310,592,273,1024,963,813,233,617,141,341,400,2
89,1102,250,48,930,40,115,495,668,853,458,953,755,326,964)/100
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Million.Rial.vp<-
c(12.8,9.8,4.1,16.7,4.2,10.3,0.7,4.2,5.6,0.5,3.6,25.3,4.5,6,2.5,3.6,1.1,3,21.9,
4.2,4.4,31.7,28.8,9.1, 30.3,0.6,6.7,11.3,1.7,23.3,8.9)

Million.Rial.cp<-
c(1.4,1.2,0.6,1.5,0.8,2.5,0.1,1.1,0.5,0,0.4,7.6,0.6,2.5,0.6,0.7,0.3,0.2,6.2,8.2,0
.4,22.7,13.4,1.5,3.9,0.1,1.2,1.1,0.2,5.5,0.8)

Million.Rial.pp<-
c(11.4,8.6,3.5,15.3,3.4,7.8,0.6,3.1,5.1,0.4,3.2,17.7,3.9,3.5,1.9,2.9,0.8,2.8,15.
6,3.9,4,9,15.4,7.6, 26.3,0.5,5.5,10.2,1.5,17.8,8.1)

at.prof.<-
c(50.7,41.4,24.5,63.6,24.2,38.7,14.9,23.2,29.8,14.2,23.5,71.5,25.8,24.5,19.2
,22.5,15.6,22.2,64.6,0,26.2,42.7,63.9,38.1,100,14.6,31.1,46.7,17.9,71.9,39.7

)

prof_emp<-
c(37.6,25.9,17.6,53.9,19.3,34.6,9.3,19.3,23.7,7.4,22.2,60.6,21.2,19,13,16.6,
10.4,18.3,72.7,3.9,20.2,54.2,58.8,35.5,100,7.3,33.4,34.7,12.8,71.4,28.9)

prod_emp<-
c(48.8,37.5,34.1,69.1,27.2,30.8,29.7,21.6,55.4,44.3,47.9,37.1,37.2,15,20.3,2
4.9,17.3,57.2,53.3,3.9,49.6,36.7,34,40,81.2,39.2,39.8,54.9,38.8,51.7,53.1)

prof_emp_prod<-
c(49.4,38.8,30.9,67.3,26.2,33.4,24.8,22.1,46.8,34.2,39.8,48.5,33.4,18.1,19.9
,24.1,16.7,45.5,57.1,2.6,41.8,38.7,43.9,39.4,87.4,31,36.9,52.1,31.8,58.4,48.
6)

percent.e<-
c(0.27,0.1,0.13,0.48,0.14,0.29,0.05,0.17,0.18,0.03,0.24,0.48,0.18,0.16,0.09,
0.13,0.07,0.17,0.82,0.09,0.13,0.64,0.57,0.29,0.92,0.03,0.34,0.23,0.09,0.64,0
.18)

ras.dam<-
c(9877,9229,10308,6696,12994,26369,1914,4525,5995,1790,2570,53405,1
1705,9925,17175,1473,1695,7052,43138,10166,3627,21317,47209,24699,1
4529,2887,2908,158258,4513,10247,2783)

Million.Rial.vh<-
c(3524,1352,462,2367,1269,1888,867,1737,1631,475,821,2422,1225,1175,
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691,1724,1080,750,724,1365,1050,1894,790,2381,1464,558,1764,945,1212
,2585,3399)

Million.Rial.ch<-
c(395,170,65,209,248,460,125,466,145,45,89,727,171,488,157,346,277,62,
207,2642, 102,1354,368,400,191,59, 316,90,142,607,320)

Million.Rial.ph<-
c(3128,1182,398,2159,1021,1428,742,1271,1486,430,728,1695,1054,687,5
34,1385,802,688,518,1276,948,540,422,1982,1273,502,1448,855,1070,197
8,3083)

percent.f<-
c(62.05,43.05,32.65,69.95,32.7,40.4,30.025,31.05,50.8,35.35,41.2,53.275,3
8.275,24.75,25.2,33.15,24.325,45.3,52.975,1.925,43.95,39.3,42.6,48.025,80
.05,33.325,43.15,51.2,37.175,62.3,61.2)

iran2<-cbind(iran, centroid, X, Y, value,
cost, profit, emp.portion, percent.p., Million.Rial.vp,
Million.Rial.cp, Million.Rial.pp, at.prof., prof_emp,
prod_emp, prof_emp_prod, percent.e, ras.dam,

Million.Rial.vh, Million.Rial.ch, Million.Rial.ph, percent.f)

map2<-tm_shape(iran2) + tm_fill()+tm_dots(col =
"Million.Rial.vp",size=6)+tm_borders()+

tm_compass(type = "8star", position = c("right", "top"),size=3) +

tm_scale_bar(breaks = c(0, 100, 200), position = ¢("center", "bottom"),size
=2)+

tm_layout(legend.show =TRUE,title="Value per Capita",title.position =
c("center","top"),title.size=1.5)
map2

map3<-tm_shape(iran2) + tm_fill() + tm_bubbles(size =
"Million.Rial.cp",col="red",scale=2)+tm_borders()+

tm_compass(type = "8star", position = c("right", "top"),size=3) +

tm_scale_bar(breaks = c(0, 100, 200), position = c("center", "bottom"),size
=2)+
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tm_layout(legend.show =TRUE,title="Cost per Capita",title.position =
c("center","top"),title.size=1.5)
map3

map4<-tm_shape(iran2) +tm_fill()+ tm_dots(col = "Million.Rial.pp", palette
= "Reds",size=6)+tm_borders()+
tm_compass(type = "8star", position = c("right", "top"),size=3) +
tm_scale_bar(breaks = c(0, 100, 200), position = c("center", "bottom"),size
= 2)+
tm_layout(legend.show =TRUE, title="Profit per Capita",title.position =
c("center","top"),title.size=1.5)
map4

map5<-tm_shape(iran2) + tm_polygons(col =
"percent.p",palette="YIOrBr")+

tm_compass(type = "8star", position = c("right", "top"),size=3) +

tm_scale_bar(breaks = c(0, 100, 200), position = c("center",
"bottom"),size= 2)+

tm_layout(legend.show =TRUE,title="Productivity",title.position =
c("center","top"),title.size=1.5)
map5
map6<-tm_shape(iran2) + tm_polygons(col = "percent.e")+

tm_compass(type = "8star", position = c("right", "top"),size=3) +

tm_scale_bar(breaks = ¢(0, 100, 200), position = ¢c("center",
"bottom"),size= 2)+

tm_layout(legend.show =TRUE, title="Employment portion",title.position =
c("center","top"),title.size=1.5)

map6

map2ras<-tm_shape(iran2) + tm_fill()+tm_dots(col =
"Million.Rial.vh" size=6)+tm_borders()+

tm_compass(type = "8star", position = c("right", "top"),size=3) +
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tm_scale_bar(breaks = c(0, 100, 200), position = c("center", "bottom"),size
=2)+

tm_layout(legend.show=TRUE,title="Value per Head",title.position =
c("center","top"),title.size=1.5)

map2ras

map3ras<-tm_shape(iran2) + tm_fill() + tm_bubbles(size =
"Million.Rial.ch",col="red",scale=2)+tm_borders()+

tm_compass(type = "8star", position = c("right", "top"),size=3) +

tm_scale_bar(breaks = c(0, 100, 200), position = c("center", "bottom"),size
= 2)+

tm_layout(legend.show=TRUE,title="Cost per Head" title.position =
c("center","top"),title.size=1.5)

map3ras

map4ras<-tm_shape(iran2)+tm_fill()+tm_dots(col="Million.Rial.ph", palette
= "Reds",size=6)+tm_borders()+

tm_compass(type = "8star", position = c("right", "top"),size=3) +

tm_scale_bar(breaks = ¢c(0, 100, 200), position = c("center", "bottom"),size
=2)+

tm_layout(legend.show=TRUE,title="Profit per Head",title.position =
c("center","top"),title.size=1.5)

map4ras

mapfour.factor<-tm_shape(iran2) + tm_polygons(col =
"percent.f",palette="Greens")+

tm_compass(type = "8star", position = c("right", "top"),size=3) +

tm_scale_bar(breaks = ¢(0, 100, 200), position = ¢("center",
"bottom"),size= 2)+

tm_layout(legend.show =TRUE,title="4-factor
Criterion" title.position = c("center","top"),title.size=1.5)

mapfour.factor
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