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Graph for Mine Labor Force
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Graph for Average Labor Unit Quality level
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Graph for Mine Sector Capital
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Graph for Technology Level
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Graph for Mine Value Added Constant 76
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Graph for Annual Mineral Consumption
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Graph for Mine Sector Investment
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Graph for Unit Product Price
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Share of Exports on Production=INTEG (share of Exports on Production Rate, 0.0114495 )
~ |

share of Exports on Production Rate=
Capacity Utilisation based on Exports Policy*Share of Exports on Production

Capacity Utilisation based on Exports Policy= DELAY FIXED (
Capacity Ratio Gap , 1,0.18)

Capacity Ratio=
Total Demand/(Total Mine Capacity*Final Product Ratio)

Governmental Founds on Training=
Total Training Cost*share of Government on Training Costs Policy*Training Time
Improvement Policy

Mine Budget Actual Plan(
[(1375,0)-(1385,0.2)],(1375, ),( 376,0),(1377,0),(1378,0),(1379,0),(1380,0),(1381,0)\
,(1382,0),(1383,0),(1384,0))

share of Government on Training Costs Policy=
1

Government Technical Founds on Mines=
Governmental Technical Founds +Governmental Founds on Training+"Annual R&D Policy
Cost"

{UTF-8}
Training Time Trend=
0

Average Desired Training Time=
IF THEN ELSE( Time<Policy Year , Training plan(Time) ,(Training plan(Policy Year-1\
))*(1+Training Time Trend+Training Time Improvement Policy
)*policy Rate Index)

"Active & Developed Mines Labor Requirement"=
labor per mine*Mine Active Rate+Labor Per Developmed Reserves*Mine Development Rate
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Labor Per Developmed Reserves=
10

labor per mine=
25

~ |
Unit Product Price= Marginal Cost+ Unit Reserve Rent

Mine Value Added Constant 76=
Annual Product Sales*Unit Production Value Added Potential
~ million rial
~ CONSTANT 76
|

Mine Royalty=
Mine Royalty Table(Time)

Actual Value added constant 76=
Annual Product Sales*Unit Production Value Added*100/Inflation Index

Mine Value Added Table(
[(1375,0)-(1395,6e+006)],(1375,1.6777e+006),(1376,1.59476e+006),(1377,1.65278e+006),\

(1378,1.8743e+006),(1379,1.82872¢+006),(1380,2.16555¢+006),(1381,2.59109¢+006),(1382\
2.92017¢+006),(1383,3.17715e+006),(1384,3.51158¢-+006),(1385,3.98225¢+006),(1386,4.686¢

)

+006\

Mine Value Added Reality=
Mine Value Added Table(Time)

Mine Sector Investment Reality=
Mine Sector Investment table(Time)

Mine Sector Investment table(
[(1375,0)-(1400,1e+006)],(1375,364280),(1376,523185),(1377,223482),(1378,269747),(1379\
,208702),(1380,361023),(1381,308604),(1382,340790),(1383,357500),(1384,837361))

Technology Table(
[(0,0)-(2000,10)],(1376,4.248),(1377,4.067),(1378,4.759),(1379,5.058),(1380,5.632),(\
1381,6.349),(1382,6.302),(1383,6.247),(1384,6.721))
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share of Mines on GDP=
(100*Mine Value Added Constant 76/1000)/GDP
~ percent

Mine Annual Investment=
1000*GFCF*Share of Mines on National Investment+Annual Reinvetment

Mine Annual Investment Requirement to Fill Capacity Gap=
Total Investment Requirement to Fill Capacity Gap/(Remaining Time+1)

Desired Mine Secor Investment=
max(Mine Annual Investment Requirement to fill Production Goal, max(Mine Annual
Investment Requirement to Fill Value Added Vision\
,Mine Annual Investment Requirement to Fill Capacity Gap
)

Total Investment Requirement to Fill Capacity Gap=
IF THEN ELSE(Capacity Ratio>1, (Final Production-Total Mine Capacity*Final Product Ratio\
)*Investment Requirement perUnit Production Capacity/Final Product Ratio , 0 )

Price Elasticity=
9e-010

Marginal Profit Rate=
Desired Marginal Profit*Inflation Rate

Desired Marginal Profit= INTEG (
Marginal Profit Rate,
Marginal profit)

Annual Mineral Production=
MIN(Final Production, Total Mine Capacity*Final Product Ratio )

Final Production= DELAY FIXED (
((Desired Marginal Profit+ Unit Reserve Rent)/Price Elasticity ), 1, (9.54e+007*0.86\

)

Production Rate=
IF THEN ELSE(Time=INITIAL TIME,Initial Production Rate, (Annual Mineral Production-
Delayed Final Production\

)

Marginal Revenue=
(Annual Mineral Production*Price Elasticity+Unit Product Price )
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TVC Rate=
Production Rate*Variable Unit Cost+Annual Mineral Production*Variable Unit Cost Rate

Exploitation Gap=
max(Anual Exploitation Vision-Exploitation,Total Mine Capacity-Exploitation)

Anual Exploitation Vision=
(Inferred Resources+Measured Resources)*Exploitation To Measured Resource Policy Ratio

Delayed Final Production= DELAY FIXED (
Annual Mineral Production, 1, Initial Production)

Maximum Share of Technical Founds On Mine Sector Capital Budget Policy=
0.7

Maximum Technical Found Budget=
Maximum Share of Technical Founds On Mine Sector Capital Budget Policy*Mine Capital
Budget

Annual Development Investment=
Mine Annual Investment*Share of Development Investment

Mechinary Investment=
Mine Annual Investment*share of Mechinary Investment+(Government Technical Founds on
Mines\
*100/Capital Inflation Index)

Governmental Technical Founds=
IF THEN ELSE(Investment Goal Gap>0, MIN(Investment Goal Gap , Maximum Technical
Found Budget\

,0)
~ million rial
~ current value

Maximum Exploration Support Budget=
Maximum Share of Exploration on Mine Sector Capital Budget Policy*Mine Capital Budget

Government Founds on Mines Infrastructure=
IF THEN ELSE(Mine Capital Budget-(Annual Governmental Exploration founds+Government
Technical Founds on Mines\
)>0, Mine Capital Budget-(Annual Governmental Exploration founds+Government
Technical Founds on Mines\

),0)

Mine Sector Budget Ratio Policy=
IF THEN ELSE( Time<Policy Year , Mine Budget Actual Plan(Time) , Mine Sector Policy
Budget\
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Mine Capital Budget= INTEG (
+Annual Mine Sector Capital Budget-Annual Governmental Exploration founds-Government
Founds on Mines Infrastructure\
-Government Technical Founds on Mines,
0)

Unit Capacity Royalty Rate= DELAY FIXED (
(Royality to Profit Ratio Gap)*Unit Capacity Royalty, 1 ,0.0001)

Mine Royalty Rate=
(Total Mine Capacity*Unit Capacity Royalty Rate+Total Mine Capacity Rate*Unit Capacity
Royalty\

Mine Sector Policy Budget(
[(1384,0)-(1395,10)],(1385,0),(1386,0),(1387,0),(1388,0.2),(1389,0.2),(1390,0.2),(1391\
,0.2),(1392,0.2),(1393,0.2),(1394,0.2))

Mechinery Capital= INTEG (
+Mechinary Investment-Mechinary Capital Depreciation,
Initial Mechinery Capital)
~ million rial

Actual Mine Life=
INTEGER(Annual Reserve Exploitation Ratio*Unit Mine Exploitable Reserve/Unitl Mine
Capacity\

Share of Development Investment=
IF THEN ELSE( Share of Exploration Investment+Share of Infrastructure Investment+share of
Mechinary Investment\
<=1, 1-(Share of Exploration Investment+Share of Infrastructure Investment+share of
Mechinary Investment\

) 50)

Mine Infrastructure Rate=
IF THEN ELSE(INTEGER(Total Mine Infrastructure Investment Rate/Infrastructure Investment
Cost per Mine\
)>Mine without Infrastructure Number
,Mine without Infrastructure Number, INTEGER(Total Mine Infrastructure Investment Rate\
/nfrastructure Investment Cost per Mine
))

~ |
Mechinary Investment per Mine=
Investment Requirement Per Mine*share of Mechinary Investment

Share of Exploration Investment=

¥



IF THEN ELSE(Complementery Exploration Investment Demand Gap>0, MIN(Complementery
Exploration Investment Demand Gap\
/Mine Annual Investment
,Maximum share of Exploration Investment in Mines) ,Minimum Share of Exploration In Mines\

share of Mechinary Investment=
0.7

Mine Development Rate= DELAY FIXED (
(INTEGER( Mechinary Investment/Mechinary Investment per Mine)), Mine Development
Time\
,0)

Investment Requirement Per Mine=
Investment Requirement perUnit Production Capacity*Unitl Mine Capacity
~ million rial
~ constant 76

Investment Requirement per Unit Capacity Development=
Investment Requirement perUnit Production Capacity*0.5

Unit Mine Capacity Development Rate= DELAY FIXED (
Annual Development Investment/(Investment Requirement per Unit Capacity Development™®\
Total Active Mines), Mine Capacity Development Time
»25)

Infrastructure Investment Cost per Mine=
Share of Infrastructure Investment*Investment Requirement Per Mine
~ million rial
~ constant 76

Maximum share of Exploration Investment in Mines=
0.05

Minimum Share of Exploration In Mines=
0.03

TFC=INTEG (
+TFC Rate,
(Capital Unit Cost*Initial Capital*10*Capital Inflation Index)+Initial Other Fixed
Costs\
+Initial Mine Royalty)
~ million rial
~ Total Fixed Costs (Current Value)

Mine Total Royalty= INTEG (
Mine Royalty Rate,
Initial Mine Royalty)
~ million rial
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Total Mine Capacity= INTEG (
Total Mine Capacity Rate,
Initial Active Mines*Initial Unit Mine Capacity)

Initial Mine Royalty=
79282.3
~ million rial

Complementery Exploration Investment Demand Gap=
Mine Annual New Exploration Invetment Demand-(Annual Governmental Exploration founds\
*100/Capital Inflation Index)

Tax Rate=
IF THEN ELSE( Time<Policy Year , Tax to Profit Ratio* Annual Product Sales*(Unit Product
Price\
-Unit Production Cost) ,( IF THEN ELSE(Time<1388
, Annual Product Sales*Unit Product Profit , Current Mine Value Added
*Tax to Value Added Ratio ) ))

Feasible Reserves Ratio=
0.3

Initial Unit Mine Capacity=
Annual Reserve Exploitation Ratio*Unit Reserve/Initial Mine life

Initial Active Mines=
2000

Reserve Exploitation Ratio Gap=
Desired Reserve Exploitation Ratio Policy/Annual Reserve Exploitation Ratio

Desired Reserve Exploitation Ratio Policy=
0.85

Reserve Exploitation Ratio Rate=
IF THEN ELSE(Reserve Exploitation Ratio Gap>1,(Reserve Exploitation Ratio Gap-1)* Annual
Reserve Exploitation Ratio\
/Reserve Exploitation Ratio Gap Fill Time , 0
)

Total Active Mines= INTEG (
Mine Active Rate-Mine Closure Rate,
Initial Active Mines)

Unitl Mine Capacity= INTEG (
+Unit Mine Capacity Development Rate-Unit Mine Capacity Depreciation,
Initial Unit Mine Capacity)
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~ |
Reserve Exploitation Ratio Gap Fill Time=
3

Initial Mine life=
60

Unit Capacity Royalty= INTEG (
Unit Capacity Royalty Rate,
0.0002)

Mine Sector Investment=
Mine Annual Investment+(Annual Mine Sector Capital Budget*100/Capital Inflation Index\

~ million rial
~ constant 76

"Development & Exploration Investment"=
Mine Annual Investment*(Share of Development Investment+Share of Exploration Investment\
)+(Annual Governmental Exploration founds*100/Capital Inflation Index
)
|

million rial
constant76

Share of Mechinery on Mine Sector Capital=
(Mechinery Capital/1000)/Mine Sector Capital

Maximum Share of Exploitation On Mine Sector Capital Budget Policy=
0.7

Annual Governmental Exploration founds=
IF THEN ELSE( Time >=Mine Exploration Support Policy Run Time , MIN(Mine Annual New
Exploration Invetment Demand\
,Maximum Exploration Support Budget) ,0)

Mine Annual Investment Requirement to fill Production Goal=
IF THEN ELSE(Exploitation Gap>0, Exploitation Gap*Investment Requirement perUnit
Production Capacity\
/(Remaining Time+1), 0)

Maximum Exploitation Support Budget=
Annual Mine Sector Capital Budget*Maximum Share of Exploitation On Mine Sector Capital
Budget Policy

~ |
Mine Exploration Support Policy Run Time=
1389

Exploration Rate=
Annual New Exploration+Complementary Exploration
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Complementary Exploration=
DELAY FIXED ((Exploration Investment in Mines+Annual Governmental Exploration founds\
)/(Complementery to Primary Exploration Cost Ratio*Exploration Cost Efficiency),
Complementary Exploration Duration

~ tone

Maximum Share of Exploration on Mine Sector Capital Budget Policy=
0.2

Annual Exploration Demand=
max( Minium Annual Exploration policy,Mineral Product Annual Shortage/(Exploitation To
Measured Resource Policy Ratio\
*Final Product Ratio
)

Private Exploration Investment= INTEG (
Private Exploration Investment Rate,
1782.37)
~ million rial

Annual Governmental Exploration= DELAY FIXED (
Governmen Exploration Investment/Exploration Cost Efficiency, New Exploration Duration\
,0)

Governmen Exploration Investment= INTEG (
Government Exploration Rate,
10000)
~ million rial

Government Exploration Investment Rate Policy=
0.1

Government Exploration Rate=
Governmen Exploration Investment*Government Exploration Investment Rate Policy

Exploration Investment in Mines=
Mine Annual Investment*Share of Exploration Investment

Mine Annual New Exploration Invetment Demand=
IF THEN ELSE(Resource Exploration Gap>0, Resource Exploration Gap*Exploration Cost
Efficiency\
,0)

Reserve Explorated Numbers=
INTEGER( Annual New Exploration/Unit Reserve

)
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Resource Exploration Gap=
IF THEN ELSE(Annual Exploration Demand-Exploration Rate>0, Annual Exploration Demand\
-Exploration Rate , 0 )

~ |
Complementery to Primary Exploration Cost Ratio=
3

Exploration Cost Efficiency=
0.000257
~ million rial/tone
~ current value
|

World Mineral Price Rate Trend=
0.0514

World Mineral Price Rate Index=
IF THEN ELSE(Time<Policy Year, World Mineral Price Index Table(Time) , World Mineral
Price Rate Trend\

)

External Price Rate=
max( Inflation Rate , World Mineral Price Rate Index )

~ |
Rent Rate=

max( Unit Reserve Rent*External Price Rate,(Exploitation*Unit Reserve Rent/Measured
Resources\
)

Government Revenue Based on Mine Exploitation= DELAY FIXED (
Mine Total Royalty+Tax Rate, 1 , 100000)

Desired Royality to Profit Ratio Policy=
0.25

Royality to Profit Ratio Gap=
Desired Royality to Profit Ratio Policy-Unit Royality to Profit Ratio

Unit Royality to Profit Ratio=
Unit Capacity Royalty/(Unit Product Profit*Final Product Ratio)

Unit Mine Exploitable Reserve Rate=
Complementery Exploration Per Mine/Actual Mine Life

~ |
Mine Capacity Life=
50
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Total Mine Capacity Rate=
(Unit Mine Capacity Development Rate-Unit Mine Capacity Depreciation)*Total Active Mines\
+Unitl Mine Capacity*(Mine Active Rate-Mine Closure Rate)

Mine Closure Rate=
INTEGER(Total Active Mines/ Actual Mine Life)

Annual Reserve Exploitation Ratio= INTEG (
Reserve Exploitation Ratio Rate,
0.0)

Unit Mine Capacity Depreciation=
Unitl Mine Capacity/Mine Capacity Life

Unit Mine Exploitable Reserve= INTEG (
Unit Mine Exploitable Reserve Rate,
Unit Reserve)

New Infrastructure demand=
Mine Development Rate

Developed Mines= INTEG (
IF THEN ELSE( (Developed Mines+Mine Development Rate-Mine Active Rate)>0 ,
INTEGER(+\
Mine Development Rate-Mine Active Rate) , 0),
220)

Unit Reserve=
5e+006

Explorated Reserve Numbers= INTEG (
Reserve Explorated Numbers-Mine Development Rate,
500)

Complementery Exploration Per Mine=
Complementary Exploration/(Total Active Mines+Developed Mines)

Capital per Unit Production=
1000*Mine Sector Capital/Annual Mineral Production

GDP Vision=
850000

Exploitation To Measured Resource Policy Ratio=
0.01

Yfv



Mine Annual Investment Requirement to Fill Value Added Vision=
abs (Mine Value Added Gap*ICOR/(Remaining Time+1))

Mine Value Added Gap=
Mine Value Added Constant 76-Mine Sector Value Added Vision

Mine Sector Value Added Vision=
GDP Vision*Desired Share of Mine Sector on GDP

Remaining Time=
FINAL TIME-Time

Desired Share of Mine Sector on GDP=
0.05

Mechinary Investment Ratio=
0.7

Annual Product Sales=
Total Demand-Annual Imports

Delayed Unit Product Price=
DELAY FIXED(Unit Product Price, 1, IP)

Unit Reserve Rent= INTEG (
Rent Rate,
IP-IMC)

Mine Replacement Infrastructure Demand=
INTEGER(Total Active Mines/(2*Mine Infrastructure Life))

Mine without Infrastructure Number= INTEG (

INTEGER(New Infrastructure demand+Mine Replacement Infrastructure Demand-Mine

Infrastructure Rate\

),
Initial Mine without Infrastructure)

Initial Mine without Infrastructure=
100

Mine Active Rate=
Mine Infrastructure Rate
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Inflation Rate=
IF THEN ELSE(Time<1388,Inflation rate Table(Time) ,Inflation Rate Trend )

Value Added Inflation Index Table(
[(1370,0)-(1395,2000)],(1375,84.7309),(1376,100),(1377,121.207),(1378,133.152),(1379\

,167.773),(1380,213.25),(1381,228.74),(1382,237.486),(1383,255.38),(1384,295.44)(1385\

,384.89),(1386,408.493),(1387,471.3),(1388,543.7),(1389,627.3),(1390,723.8),(1391,835\
),(1392,963.4),(1393,1111.5),(1394,1282.4))

GDP Rate Table(
[(0,0)-(2000,10)1,(1375,0.0608),(1376,0.0281),(1377,0.0287),(1378,0.016),(1379,0.0496\
),(1380,0.0328),(1381,0.0756),(1382,0.0683),(1383,0.0484),(1384,0.0539))

Policy Year=
1385

Population Rate=
IF THEN ELSE( Time<Policy Year , Population*Population Rate Table(Time) , Population\
*Population Rate Trend )

Inflation Index Changes=
IF THEN ELSE(Time<1388, Inflation Index*Inflation rate Table(Time+1) , Inflation Index\
*Inflation Rate Trend )

GDP Rate=
IF THEN ELSE( Time<Policy Year , GDP*GDP Rate Table(Time+1) , GDP*GDP Rate Trend
)

Population Rate Table(
[(0,0)-(2000,10)],(1375,0.0153),(1376,0.0169),(1377,0.0169),(1378,0.0169),(1379,0.0169\
),(1380,0.016848),(1381,0.0153),(1382,0.0153),(1383,0.0153),(1384,0.0153))

Population Rate Trend=
0.014

GDP Rate Trend=
0.07

GDP=INTEG (
GDP Rate,
283807)

Value Added Inflation Index =
Value Added Inflation Index Table(Time)
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Population= INTEG (
Population Rate,
6.00555e+007

)

Inflation Index= INTEG (
+Inflation Index Changes,
91)

Inflation rate Table(
[(1372,0)-(1400,0.4)],(1375,0.252),(1376,0.0989),(1377,0.167),(1378,0.2416),(1379,0.1477\
),(1380,0.0505),(1381,0.0962),(1382,0.1013),(1383,0.147),(1384,0.0951),(1385,0.1211\
),(1386,0.1488),(1387,0.252))

Inflation Rate Trend=
0.18

Capital Inflation Rate Table(
[(1372,0)-(1400,0.6)],(1375,0.3),(1376,0.235),(1377,0.142),(1378,0.308),(1379,0.226)\
,(1380,0.01),(1381,0.246),(1382,0.092),(1383,0.173),(1384,0.032),(1385,0.15))

Capital Inflation Rate Trend=
0.15

Capital Inflation Index=INTEG (
Capital Inflation Rate,
81)

Capital Inflation Rate=
IF THEN ELSE( Time<Policy Year ,Capital Inflation Index* Capital Inflation Rate Table\
(Time+1) , Capital Inflation Index*Capital Inflation Rate Trend )

Total Production Sale= INTEG (
Annual Product Sales,
0)

Total Profit=
Unit Product Profit* Annual Product Sales

Share of Exports on Production Rate Trend=
0.02

~ |
Annual Exports=

Share of Exports on Production* Annual Mineral Production

Yo-



Annual Imports=
IF THEN ELSE(Demand to Supply Ratio>Mineral Import Criteria Policy, DELAY 1( Total
Demand\
-Annual Mineral Production, 1),0)

~ |
Desired Capacity Ratio=
1

Mineral Product Annual Shortage=
IF THEN ELSE( Mineral Product Level<0 , abs(Mineral Product Level) , 0)

~ without imports

Mineral Product Level= INTEG (
IF THEN ELSE(Annual Mineral Production-Annual Product Sales>=0, Annual Mineral
Production\
-Annual Product Sales , 0),
0)

UP rate=
(TC Rate* Annual Mineral Production-Production Rate*TC)/(Annual Mineral Production”2)

Total Demand=
Annual Mineral Consumptiont+Annual Exports

Mineral Import Criteria Policy=
0.95

Total Product Value=
Annual Mineral Production*Unit Product Price

Exploitation=
Annual Mineral Production/Final Product Ratio

Capacity Ratio Gap=
Desired Capacity Ratio-Capacity Ratio

Demand to Supply Ratio=
Total Demand/(Annual Mineral Production+Mineral Product Level)

~ |
Mine Development Time=
3

Mine Capacity Development Time=
2
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Initial Development Capital=
88186.7

Development and Exploration Capital= INTEG (
"Development & Exploration Investment"-Development Depreciation,
Initial Development Capital)
~ million rial
~ constant 76

Initial Mechinery Capital=
2.77112e+006

Mine Capital Depreciation=
Mine Sector Capital/Mine Capital Life

Total Training Time=
Average Desired Training Time*Mine Labor Force

Total Experience of Labor Force= INTEG (
(Experience Rate-Experience Decrease Rate),
347080)

Annual share of Technicians on training Policy= DELAY FIXED (
share of Technicians on On Training Gap/Training Policy Fill Duration , 1, 0.02)

Technician Training share Trend=
-0.016

Technician Training Rate=
IF THEN ELSE( Time<Policy Year , Share of Technicians on Training*Technician Training
share Trend\

)

, Annual share of Technicians on training Policy

share of Technicians on On Training Gap=
Desired Share of Tecnicians on Training Policy-Share of Technicians on Training

Desired Share of Tecnicians on Training Policy=
0.2038

~ |
Investment Goal Gap=

Desired Mine Secor Investment-Mine Annual Investment

~ |
Wokers share on Training Trend=

Yoy



-0.015
~ |

Share of Workers on Training= INTEG (
share of Workers on Training Rate,
0.61)

~ |
Training Policy Fill Duration=
3

share of Workers on On Training Gap=
Desired Share of Workers on Training policy-Share of Workers on Training

Desired Share of Workers on Training policy=
0.5329

Annual share of Workers on training Policy=
DELAY FIXED(share of Workers on On Training Gap/Training Policy Fill Duration, 1, 0.05\

)

share of Workers on Training Rate=
IF THEN ELSE( Time<Policy Year , Wokers share on Training Trend*Share of Workers on
Training\
, Annual share of Workers on training Policy )

Comulative Governmental Technical Founds= INTEG (
Governmental Technical Founds,

0)
~ ~ :SUPPLEMENTARY
|

Total Improvement Policy Cost= INTEG (
IF THEN ELSE( Time<Policy Year , 0 , Governmental Founds on Training),
0)

Firm Traing Costs=
Total Training Cost-Governmental Founds on Training

TFC Rate=
(Capital Unit Cost*Net Annual Investment*Capital Inflation Index/100)+Other Fixed Cost Rate\
+"R&D Costs Rate"+Mine Royalty Rate+Firm Traing Costs

Energy Consumption per Tone= INTEG (
-Energy Consumption per Tone Rate,
66.3

~ kwﬁ/tone

Energy consumption requirement per tone=
789.839-80.2958*In(Technology Level)

Yoy



Tax to Value Added Ratio=
0.03

Price Rate=
IF THEN ELSE(Time=INITIAL TIME, IPR , Unit Product Price-Delayed Unit Product Price \
)

Unit Product Profit=
(Unit Product Price-Unit Production Cost)*(1-Tax to Profit Ratio)

Labor Unit Production Cost Rate=
Labor Requirement per Unit Production*labor wage changes+Labor Unit Production Use Rate\
*Average Labor Force Wage

Total Taxes= INTEG (
Tax Rate,
0)

~ after policy year

Research to Value Add Ratio=
"R&D Costs"/delayed constant Mine value added

ICOR=
(Mine Sector Investment/(constant Value added changes))

"Total R&D Policy Cost"=INTEG (
"Annual R&D Policy Cost",

0)

Total Policy new Employement=INTEG (
"Annual New Employment based on R&D policy",

0)

"Annual R&D Policy Cost"=
IF THEN ELSE(Time<Policy Year, 0 , "R&D Costs per Mine"*"R&D in Mines"*"R&D
Imporovement Policy™
*100/Inflation Index)

"R&D Mines Growth Rate"=
"R&D in Mines"*("R&D Growth in Mines"+"R&D Imporovement Policy")

~ |
"Annual New Employment based on R&D policy"=

IF THEN ELSE(Time<Policy Year, 0 ,"R&D Imporovement Policy"*"R&D in Mines"*"R&D
labor per mine"\
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~ |
"R&D Imporovement Policy"=
0

inflation index table(
[(1370,0)-(1395,2000)],(1375,91),(1376,100),(1377,116.7),(1378,144.9),(1379,166.3),(\

1380,174.7),(1381,191.5),(1382,210.9),(1383,241.9),(1384,264.9),(1385,297),(1386,341.2\

),(1387,427.18),(1388,512.62),(1389,615.14),(1390,738.17),(1391,885.81),(1392,1062.97\
),(1393,1275.56),(1394,1530.67))

Found Policy=
1

{UTF-8}
GFCF=
IF THEN ELSE( Time<1387 , GFCF table(Time) , GFCF table(1386)*((1+GFCF Rate Trend )™\
(policy Rate Index-2)))

labor=
Labor Requirement per Unit Production/Labor per Unit Product

delayed labor use=
DELAY FIXED( Labor per Unit Product, 1, Initial labor Requirement per Unit Productio\

Labor Unit Production Use Rate=
Labor per Unit Product-delayed labor use

Labor Requirement per Unit Production= DELAY FIXED (
EXP(Labor Requirement per Unit Productio Index+Technology Level*(-0.14995)), 1, Initial
labor Requirement per Unit Productio\

Unit Production Value Added Potential=
(Capital per Unit Production”Capital Elasticity)*(Labor per Unit Product*Labor Elasticity\
)*(Technology Level)

Labor per Unit Product=
Mine Labor Force/Annual Mineral Production

Initial labor Requirement per Unit Productio=
0.000791
~ person/tone

Final Product Ratio=

Yoo



Final mineral Ratio Index*Technology Level"~0.02294
~ |

Final mineral Ratio Index=
0.838391

second delay of ICOR=
SMOOTHI( first delay of ICOR ,1,3.24)

Effect of Last ICOR on Mine Investment=
ICOR effect on investment index *second delay of ICOR

Share of Mines on National Investment=
Effect of Government Investment Ratio on Mine Investment +Effect of Last ICOR on Mine
Investment\
+Effect of last Infrastructures Capital Ratio on Mine Investment
+Effect of Last Mineral Industries Investment on Mine Investment +Mine Investment Ratio
Index\
+Effect of Development Capital Ratio on Mine Investment

Initial Production=
6.10596e+007

IPR=
0.003

Marginal profit=
(Marginal Revenue-Marginal Cost )

Marginal Cost=
IF THEN ELSE( Time=INITIAL TIME , IMC , TC Rate/Production Rate )

World Mineral Price Index Table(
[(0,-0.08)-(2¢+007,10)],(1375,-0.0171),(1376,0.0215),(1377,0.0014),(1378,-0.0654),(1379\
,-0.005),(1380,-0.0185),(1381,0.0379),(1382,0.0619),(1383,0.1506),(1384,0.2539))

Unit Production Cost=INTEG (
UP rate,
Initial Unit Production Cost)

~ before tax

Initial Unit Production Cost=
0.026978

Capital Requirement per Unit Production= DELAY FIXED (
EXP(Capital Requirement per Unit Productio Index-+(Technology Level)*0.483544)
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, 1, Initial Capital Requirement per Unit Productio)

~ ~ :SUPPLEMENTARY
|

Labor Requirement per Unit Productio Index=
-1.12177

Delayed CER=
DELAY 1(Capital Efficiency Ratio, 1)

Capital Requirement per Unit Productio Index=
-3.81544

Technology Level=
EXP(In(Delayed CER)*CER Effect on Technology+In(Average Labor Unit Quality
level)*Labor Quality Effect on Technology\
+"R&D Effect on Technology"
*Research to Value Add Ratio)

Initial Capital Requirement per Unit Productio=
0.0491

CER Effect on Technology=
0.124681

"R&D Effect on Technology"=
51.2

Labor Quality Effect on Technology=
0.55502

Annual Mine Sector Capital Budget=
Government Revenue Based on Mine Exploitation*Mine Sector Budget Ratio Policy

Variable Unit Cost Rate=
Energy Unit Production Cost Rate+Labor Unit Production Cost Rate+Material Unit Production
Cost Rate\
+(Transport Cost Rate/Final Product Ratio)+Water Uunit Production Cost rate

Variable Unit Cost= INTEG (
Variable Unit Cost Rate,
0.0136507

~ million rial/tone

Initial Production Rate=
3.25604¢e+006

Yav



IMR=
0.2356

IMC=
0.025

Total Training Cost=
Average Cost of Training Per Hour*Total Training Time

"R&D Costs Rate"=
"R&D in Mines"*"R&D cost per Mine Rate"+"R&D Costs per Mine"*"R&D Mines Growth
Rate"

"R&D Costs"=INTEG (
"R&D Costs Rate",
4933.94

)

TC Rate=
TFC Rate+TVC Rate

Initial Marginal cost=
0.0002008

Initial Product Price=
0.02895

Production to Death ratio=
1e+006*(6.106*(Average Labor Unit Quality level)*0.182)

"Delayed R&D labor numbers"=
SMOOTHI( "R&D Labor", 1, 124)

"n_

"R&D labor per mine
4.7

"R&D labor Rate"=
"R&D Labor"-"Delayed R&D labor numbers"

"R&D Growth in Mines'"=
0.0801

YOA



"R&D Labor"=
"R&D in Mines"*"R&D labor per mine"

"R&D cost per Mine Rate"=
"R&D Costs per Mine"*"R&D Costs per Mine Rate Index"

"R&D Costs per Mine"= INTEG (
"R&D cost per Mine Rate",
168.139

~ million rial
~ CURRENT

"R&D Costs per Mine Rate Index"=
0.08365

"R&D in Mines"= INTEG (
"R&D Mines Growth Rate",
38)

"R&D Labor Education Rate"=
"Average Education of New R&D labor"*"R&D labor Rate"

Net Annual Investment=
Mine Sector Investment-Mine Capital Depreciation

Investment Need Labor=
Mine Sector Investment/Investment per Capita Index
~ million rial

Mine Capital Life=
8

Mine Sector Capital= INTEG (
(Mine Sector Investment/1000)-Mine Capital Depreciation,
Initial Capital)
~ milliard rial
~ constant 76

Initial Capital=
3810.72
~ milliard rial

Capital Unit Cost=
0.12

Initial Other Fixed Costs=
319142
~ million rial
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Share of Development and Exploration on Mine Capital=
(Development and Exploration Capital/1000)/Mine Sector Capital

TC=INTEG (
TC Rate,
1.21923e+006

~ million rial

Annual Reinvetment=
IF THEN ELSE(Last Year Profit<0, 0 , Last Year Profit*Reinvestment Ratio*100/Inflation
Index\

~ million rial
~ constant 76

Share of Infrastructures on Mine Capital=
(Infrastructure Capital/1000)/Mine Sector Capital

Other Fixed Cost Rate Index=
0.3195

Other Fixed Cost Rate=
Other Fixed Cost Rate Index*Other Fixed Costs

Other Fixed Costs= INTEG (
+Other Fixed Cost Rate,
Initial Other Fixed Costs)
~ million rial
~ current value

TVC=INTEG (
TVC Rate,
915411

~ million rial

~ |
Training Time Improvement Policy=
0

Training plan(
[(1370,0)-(1390,20)],(1375,7.16),(1376,8.6),(1377,4.43),(1378,3.75),(1379,8.81),(1380\
,14.07),(1381,6.56),(1382,6.23),(1383,6.25),(1384,6.28))

Net Skill Rate=
Total Skill Rate-Skill Decrease Rate

Energy Unit Production Cost Rate=
(Energy Unit Cost*Energy Consumption per Tone Rate+Energy Consumption per Tone*Energy
Unit Cost Rate\
)/1e+006
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Labor Unit Production Cost=INTEG (
Labor Unit Production Cost Rate,
0.000791

~ million rial/tone

labor wage changes=
Average Labor Force Wage-Last Year Wage

Annual Workers Training Time=
Share of Workers on Training*Total Training Time

Annual Engineers Training Time=
Share of Engineering on Training*Total Training Time

Annual Technicians Training Time=
Share of Technicians on Training*Total Training Time

Training Unit Cost Rate=
Average Cost of Training Per Hour*Training Cost Rate Index

Training Cost Rate Index=
0.1968

Share of Technicians on Training= INTEG (
Technician Training Rate,
0.2354

)

Experience Rate=
(Laber Force Rate*Ave Experience of Employmented Labor Force+Mine Labor Force)

Experience Decrease Rate=
Total Experience of Injured Labor Force+Total Exprience of Retied Labor+Total Experience of
Exited labor

Share of Engineering on Training= INTEG (
Engineering Training Rate,
0.1598
)

Ave Experience of labor force=
Total Experience of Labor Force/Mine Labor Force

~ ~ :SUPPLEMENTARY
|
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Engineering Training Index=
0.113

Engineering Training Rate=
Engineering Training Index*Share of Engineering on Training

Total knowledge Level=INTEG (
Knowledge Rate-Total Knowledge Decreae Rate,
16781)

Total Labor Force Education= INTEG (
Education Index Rate Improvement+Labor Education Rate,
15841

)

Total Labor Quality Level= INTEG (
Labor Quality Rate,
235543)

Net Knowledge Rate=
Knowledge Rate-Total Knowledge Decreae Rate

"Avearge R&D Labor Education Improvement Rate
0.01128

"Total R&D Labor Education"= INTEG (
"Improvement of R&D Labors Education"+"R&D Labor Education Rate",
940)

Skill Decrease Rate=
Total Skill Level* Annual Labor Existance/Mine Labor Force

Ave Experience of Exited labor=
2

Skill Index of New Labors=
1.192

Avearge Labor Education Improvement Rate=
0.0368

Average Cost of Training Per Hour=INTEG (
Training Unit Cost Rate,
0.0052)
~ million rial
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Average Education of New labor=
0.3404

"Average Education of New R&D labor"=
6.599

Labor Training Index Rate=
(Annual Engineers Training Time* 10+Annual Technicians Training Time*5+Annual Workers
Training Time\
*2.5)/100

Net Experience Rate=
Experience Rate-Experience Decrease Rate

Total Experience of Exited labor=
Ave Experience of Exited labor*Labor Existance Rate

Labor Education Rate=
Laber Force Rate* Average Education of New labor

Total Knowledge Decreae Rate=
Total knowledge Level* Annual Labor Existance/Mine Labor Force

Total Skill Level= INTEG (
Total Skill Rate-Skill Decrease Rate,
79930)

Labor Skill Improvement Index=
0.0197

Labor Skill Improvement Rate=
Labor Skill Improvement Index*Total Labor Skill Index

Labor Quality Rate=
Net Knowledge Rate+Net Skill Rate+(Net Experience Rate/2.5)

Labor Skill Index Rate=
Laber Force Rate*Skill Index of New Labors

Mine Labor Existance Condition=
Total Product Value/( Mine Labor Force*(Average Labor Force Wage*100/Inflation Index\

)

Y&y



Total Labor Skill Index=INTEG (
Labor Skill Improvement Rate+Labor Skill Index Rate,
57765)

Average Labor Force Wage=
EXP(-1.02083)*(Inflation Index”0.355433)*(Last Year Wage”"0.487266)* (Average Labor Unit
Quality level\
~0.41386)
~ million rial
~ current value

Annual Labor Existance=
Injured Labor Rate+Retire Rate+Labor Existance Rate

Knowledge Rate=
Education Index Rate Improvement+"Improvement of R&D Labors Education"+Labor
Education Rate\
+"R&D Labor Education Rate"

Total Skill Rate=
Labor Skill Index Rate+Labor Training Index Rate

Average Labor Unit Quality level=
Total Labor Quality Level/Mine Labor Force

Education Index Rate Improvement=
Avearge Labor Education Improvement Rate*Total Labor Force Education

"Improvement of R&D Labors Education"=
"Avearge R&D Labor Education Improvement Rate"*"Total R&D Labor Education”

Last Year Wage=
SMOOTHI( Average Labor Force Wage , 1 ,6.6618 )
~ million rial
~ current value

Development Depreciation=
Development and Exploration Capital/Development Life

Development Life=
8

Tax to Profit Ratio=
0.25

Inferred Resources= INTEG (
Probable Reserve Rate+Governmental Prospecting Rate-Exploration Rate,
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Primary Inferred Resources)

Governmental Prospecting Rate=
1e+009

Energy Unit Production Cost=INTEG (
Energy Unit Production Cost Rate,
0.000833

~ million rial/tone

Water Uunit Production Cost rate=
(Water Consumption per Tone Rate*Water Unit Cost+water supply unit cost rate* Water
Consumption per Tone\
)/1e+006

Water Unit Production Cost=INTEG (
Water Uunit Production Cost rate,
7.4e-005

~ million rial/tone

Private Exploration Investment Rate=
Private Exploration Investment*Private Exploration Rate Trend

Private Exploration Rate Trend=
0.594547

Annual Private Exploration= DELAY FIXED (
Private Exploration Investment/Exploration Cost Efficiency, New Exploration Duration\
, 1.5e+008)

Infrastructure Capital= INTEG (
+Total Mine Infrastructure Investment Rate-Mine Infrastructure Depreciation,
Initial Infrastructure Capital)
~ million rial

Measured Resources= INTEG (
Exploration Rate-Resource Exploitation Rate,
Initial Measured Resources)
~ tone

Resource Exploitation Rate=
Exploitation

Injured Labor Rate=
(1+High Level Accident to Death Ratio)*(Exploitation/Production to Death ratio)

Labor Existance Rate=

Y&



IF THEN ELSE( Mine Labor Existance Condition>Desired Mine Labor Out Criteria , 0, Mine
Labor Existance Condition\
-Desired Mine Labor Out Criteria*Mine Labor Force
/Mine Labor Existance Condition)

Total Technician Training Time= INTEG (
Annual Technicians Training Time,

1)

Average Participated Labors per Hour training=
2

~ ~ :SUPPLEMENTARY
|

Total Worker Training Time= INTEG (
Annual Workers Training Time,

1))

Labor Training level= INTEG (
Labor Training Index Rate,
22165)

Total Engineering Training= INTEG (
Annual Engineers Training Time,

1)

Reinvestment Ratio=
0.267

Effect of Development Capital Ratio on Mine Investment=
effect of Development on Mine Investment index*"share of development on mine capital
(second delay)"

"share of development on mine capital (first delay)"=
SMOOTHI( Share of Development and Exploration on Mine Capital, 1,0.02707 )

"share of development on mine capital (second delay)"=
SMOQOTHI("share of development on mine capital (first delay)", 1, 0.01946 )

Water Unit Cost= INTEG (
water supply unit cost rate,
277)
~ rial/m3

~ |
water unit cost rate index=
0.305

~ |
effect of Development on Mine Investment index=

Y55



0.021852
~ |

water supply unit cost rate=
Water Unit Cost*water unit cost rate index

Last Year Profit= DELAY FIXED (
Total Profit, 1, 72382)
~ million rial
~ current value

Desired Mine Labor Out Criteria=
1

Mine Labor Force= INTEG (
Laber Force Rate-Injured Labor Rate-Retire Rate-Labor Existance Rate,
50057
)

~ person

Capital Efficiency Ratio=
(Mechinery Capital+Development and Exploration Capital)/Infrastructure Capital

mine technology index=
0.3

policy Rate Index=
IF THEN ELSE( Time>=Policy Year , 1+Time-Policy Year, 0)

Mineral Industry Investment=
IF THEN ELSE( Time<Policy Year , mineral industry investment table(Time) , mineral industry
investment table\
(Policy Year
-1)*(1+mineral industry rate trend)"policy Rate Index )

Energy Unit Cost= INTEG (
Energy Unit Cost Rate,
11.48)
~ rial /kwh
~ current value

Energy Consumption per Tone Rate=
Energy Consumption per Tone*Energy Consumption per Tone Rate Index

~ |
Energy Consumption per Tone Rate Index=
0.0658

Water Consumption per Tone Rate index=
0.0944
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Energy Unit Cost Rate=
Energy Unit Cost*Energy Unit Cost Rate Index

Energy Unit Cost Rate Index=
0.2016

Water Consumption per Tone= INTEG (
-Water Consumption per Tone Rate,
0.268)
~ m3/tone

Water Consumption per Tone Rate=
Water Consumption per Tone*Water Consumption per Tone Rate index

Material per Unit Final Production cost= INTEG (
Material Unit Production Cost Rate,
0.0036

~ million rial/tone
~ current

Material Unit Production Cost Rate=
Material Unit Production Rate Index*Material per Unit Final Production cost

Material Unit Production Rate Index=
0.0659

Transport and Contractor per Unit production cost= INTEG (
+Transport Cost Rate,
0.000686

~ million rial/tone

Transport Cost Rate=
Transport and Contractor per Unit production cost*Transport Cost Rate Index

~ |
Transport Cost Rate Index=
0.1697

Labor Elasticity=
0.521314

Capital Elasticity=
0.46745

~ |
Share of Productive Labor Force Rate=
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IF THEN ELSE( Time<Policy Year , Share of Productive Labor Force Trend*Share of
Productive Labor Force\
, Base Run Policy*Share of Productive Labor Gap/(FINAL TIME-Time+1)+(1-Base
Run Policy\
)*Share of Productive Labor Force Trend*Share of Productive Labor Force)

Share of Productive Labor Gap=
Desired Share of Labor Force-Share of Productive Labor Force

Share of Productive Labor Force= INTEG (
Share of Productive Labor Force Rate,
0.7471)

Share of Productive Labor Force Trend=
0.0079

Desired Share of Labor Force=
0.9

Ave labor Experience Table(
[(1375,-1)-(1384,2)],(1375,0),(1376,1.44),(1377,-0.72),(1378,0.1935),(1379,-0.074),(\
1380,0.1316),(1381,-0.073),(1382,-0.246),(1383,-0.525),(1384,-0.535))

~ ~ :SUPPLEMENTARY
|

Ave Experience of Employmented Labor Force=
2

~ |
Ave Experience of High Injured Labor force=

Experience Rate Trend=
-0.042

Total Experience of Injured Labor Force=
Ave Experince of High Injured Labor force*Injured Labor Rate

Total Exprience of Retied Labor=
Average Experince of Retired Labor*Retire Rate

Initial Infrastructure Capital=
40315.6
~ million rial

"share of infrastructures on mine capital (first delay)"= DELAY FIXED (
Share of Infrastructures on Mine Capital, 1 , 0.01478)
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Mechinary Capital Depreciation=
Mechinery Capital/Mine Mechinary Life

Mine Infrastructure Depreciation=
Infrastructure Capital/Mine Infrastructure Life

Share of Infrastructure Investment=
0.029

Mine Infrastructure Life=
25

Mine Mechinary Life=
15

Retire Ratio=
1/Average Experince of Retired Labor

~ |
Average Experince of Retired Labor=
25

inflation rate lookup(
[(1372,0)-(1400,0.4)],(1375,0.252),(1376,0.0989),(1377,0.167),(1378,0.2416),(1379,0.1477\
),(1380,0.0505),(1381,0.0962),(1382,0.1013),(1383,0.147),(1384,0.0951),(1385,0.1211\
),(1386,0.1488),(1387,0.252),(1388,0.2),(1389,0.2),(1390,0.2),(1390,0.2),(1391,0.2)\
,(1392,0.2),(1393,0.2),(1394,0.2))

GDP Rate Policy=
0.08

Annual Mineral Consumption=
GDP*Mineral Consumption per GDP*1000

GDP per Capita=
GDP*1000/Population

Mineral Consumption per GDP=
0.648472 -0.173511*GDP per Capita+0.01869*(GDP per Capita)"2

~ |
Complementary Exploration Duration=
2

~ |
Primary Inferred Resources=

Yv-



1.3¢+010
~ |

New Exploration Duration=
3

Probable Reserve Rate=
Exploration Rate*Inferred to Measured Resource Ratio

Inferred to Measured Resource Ratio=
0.520355

Initial Measured Resources=
1.5e+010

Minium Annual Exploration policy=
1e+009

Annual New Exploration=
Annual Private Exploration+Annual Governmental Exploration
~ tone

Retire Rate=
Mine Labor Force*Retire Ratio

Laber Force Rate=
Investment Need Labor+Labor Force Replacement

High Level Accident to Death Ratio=
0.6

Investment per Capita Index=248.074
~ million rial
~ constant 76

|
Labor Force Replacement= DELAY FIXED (Injured Labor Rate+Retire Rate , 1 , 0)
~ |

share of infrastructures on mine capital table([(1370,0)-
(1400,10)],(1374,0.014775),(1375,0.017856),(1376,0.018933),(1377,0.0216783)\

,(1378,0.024535),(1379,0.023146),(1380,0.02877),(1381,0.013467),(1382,0.021761),(1383\
,0.010747),(1384,0.012256))

Base Run Policy=
0

~ current runs=0 scienario runs=1
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Delayed Mineral Industries Investment=
DELAY FIXED ( In(Mineral Industry Investment) , 1, 7.25267)

Effect of Government Investment Ratio on Mine Investment=
GIR effect on Mine Investment index*Governmental Investment Ratio

Effect of last Infrastructures Capital Ratio on Mine Investment=
Infrastructure Effect on Investment index*"share of Infrastructures on Mine Capital (second
delay)"

Effect of Last Mineral Industries Investment on Mine Investment=
Delayed Mineral Industries Investment*last mineral industries investment effect on mine index

first delay of ICOR=
SMOOTHI( ICOR, 1,-10.51)

GIR effect on Mine Investment index=
0.0102698

government investment ratio rate=
IF THEN ELSE( Governmental Investment Ratio>0 , Governmental Investment
Ratio*government investment ratio rate index\
,0)

government investment ratio rate index=
0.136158

Governmental Investment Ratio= INTEG (
IF THEN ELSE( Time<Policy Year , governmental investment ratio rate table(Time+1) ,\
(Base Run Policy*Governmental investment ratio policy*governmental investment
ratio rate table\
(Policy Year-1)+(1-Base Run Policy)*(-1)*government investment ratio rate)),
0.51505)

Governmental investment ratio policy=
-0.1

governmental investment ratio rate table(
[(1375,-0.8)-(1395,1)]1,(1375,-0.276748),(1376,0.139706),(1377,-0.284189),(1378,-0.111138\
),(1379,0.014512),(1380,0.118246),(1381,-0.2129),(1382,-
0.101193),(1383,0.110518),(\
1384,-0.05064))

~ |
Governmental Technical Founds table(
[(1375,0)-(1395,80000)],(1375,0),(1376,0),(1377,0),(1378,0),(1379,0),(1380,0),(1381,\
0),(1382,0),(1383,0),(1384,0),(1385,5000))
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~ million rial

ICOR effect on investment index=
-7.74587¢-005

Infrastructure Effect on Investment index=
0.082316

last mineral industries investment effect on mine index=
0.001008

Mine Investment Ratio Index=
-0.009038

Mineral Industry Capital= INTEG (
-mineral industry depreciation+Mineral Industry Investment,
25000)
~ milliard rial
~ constant76 ( farz)

|
Mineral Industry Capital Life=
13

mineral industry depreciation=
Mineral Industry Capital/Mineral Industry Capital Life

mineral industry investment table(
[(1372,500)-(1400,6000)],(1374,1411.9),(1375,2485),(1376,1267.8),(1377,2142.8),(1378\

,1456.5),(1379,1059.1),(1380,1239.9),(1381,2485.3),(1382,2930.2),(1383,4618.7),(1384\
43248

~ milliard rial
~ constant76\\!\!

mineral industry rate trend=
0.0635

~ |
GFCF table([(1375,0)-(1395,200000)],(1375,74465.4),(1376,83764.5),(1377,86485.1),(1378,91505.3)\

,(1379,85267.4),(1380,108762),(1381,121826),(1382,134969),(1383,144359),(1384,161741\
).(1385,156730),(1386,166129))

GFCF Rate Trend=
0.09

"share of Infrastructures on Mine Capital (second delay)"= DELAY FIXED (
"share of infrastructures on mine capital (first delay)" , 1, 0.00855)
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Simulation Control Parameters
|

Total Mine Infrastructure Investment Rate=
Mine Annual Investment*Share of Infrastructure Investment+(Government Founds on Mines
Infrastructure\
*100/Capital Inflation Index)

constant Value added changes=
Mine Value Added Constant 76-delayed constant Mine value added

Current Mine Value Added=
Mine Value Added Constant 76*Value Added Inflation Index/100

delayed constant Mine value added=
SMOOTHI( Mine Value Added Constant 76, 1, 1.51865¢+006 )

FINAL TIME = 1394
~ Year
~ The final time for the simulation.

|
INITIAL TIME = 1375

~ Year
~ The initial time for the simulation.
|
SAVEPER =
TIME STEP
~ Year
~ The frequency with which output is stored.

TIME STEP =1
~ Year
~ The time step for the simulation.
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Abstract

Mine sector management has been defined as an application of management
principles on optimum exploitation of mineral resources based on the combination of
firm and national strategies. In this research, management of mine sector elements to
promotion share sector in national economy has been simulated with system dynamics
approach. Value added improvement has been considered as a major factor of economic
promotion. In addition, effective parameters on unit product value added and optimum
exploitation has been investigated. The whole model has eight sub models including
supply and demand, mineral resources, value added, cost and revenue, investment,
technology, labor and capital. To develop the model, at first all the information of eight
selected minerals were gathered, and then the Cobb Douglas function with capital and
labor factors have been determined for unit product value add by applying production
function theory. Moreover, other effective parameters and related feedbacks for each
factor have been obtained by the use of cause and effect analysis. Qualitative properties
of labor force also have been categorized into three groups including experience,
knowledge and skill. Subsequently research and development activities, capital
efficiency and labor quality as an operative factor of technology improvement have
been extended.
For mine exploitation management, the firm and governmental strategies for
exploitation of mineral resources based on exhaustible resource economics theory have
been combined with regards to the mine capacity utilization, and the dynamic relation
of optimum exploitation has been obtained based on the maximization of net social
benefit and profit present value.
Final model of value added promotion has been developed based on the combination of
unit product value add and final production. In order to validation of the model, the
output of each sub model is compared with real data. The result shows the good
agreement between both output and real data.
Major parameters trend under different scenarios have been estimated by running the
model for period of 1995 to 2005. The result shows that mine value added reach to
12000 Milliard rial at 2015 by 13.3 percent annual rates. As well as, in this year annual
mine exploitation will reach to 481 million tons with 13.1 percent annual rate.
In order to evaluate policies, the effect of different policy plans for technology
improvement on model has been assessed. It could be concluded that the potential of
value added could be increase up to 20% by technology improvement policies.
Keywords: Mine sector management, System dynamics, mine value added promotion,

mine policy making, technology
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