Fig3: Break down of Natural gas consumption in Iran
(in 2004-end of third five-year plan)
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dominant  role on of natural  gas
cansumption basket. Break down of gas
consumption was Power plant 38.1%,

Industry 285% and
Residential/commercial 334 in
1999(Fig2).

But, in the third five-year plan, the

share of industry in the gas consumption In two recent dECﬂdES,
basket will inerease considerably. In the the HVEI'ﬂgE ()f annual gr(]wth rate
:nd o this pla in 2004) its she '

end o this plan (in ) its share Uf NG consumptmn (16%)

increase 1o 35.4% and instead the share

of power plant decrease to 33.3% and 118 heen more than twice the total
residential/commercial — received Lo ener'gy COﬂSli[IlpﬁﬂIl (7%)’
31.3% (Fig3). , .

e is worth to note, 31 power plants, versus oil pl’OdUCtS consumptl{m
more than 2200 industrial consumer, grew lower than
150000 commercial consumer and 6 ’ 67
million of Iranian households (45 of E[lf.'l’g}' COHSUH]ptIGH (5 O)
total  households)  were  consumed
natural gas in 1999, In the end of third
fiveyear plan near 80% of Iranian
houscholds will be. supplied by natural
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gas.

Conclusion:

This study shows that utilization of
NG has a comparative advantage for
the economy of Iran. Therefore, The
policy of NG substitution (with other
conventionat energy  carriers) as  a
stralegic  policy that meets long-run
national  benefits  should  always
considered by cnergy decision makers.
Evaluatien of NB iadex for NG in
different consuiming scctors indicates
that the injection sector has the first
priority with respects 1o other econemic
sectors. Preservation of ail reserves and
keeping the steady capacity of ol
production and in rarn oil revenue, in
order 10 secure the Iran economy, which
is closely dependent on oil, is very
crucial.

The . industry sector would be in
second priority, while power plant and
residential/commerciat sectors would be
in third and forth respectively. The study
shows that NG {although it has
comparative  advantage  in Jdomestic
ceconomy) could be allowed (o export
when the NG bas met the required NG
for injection projects and domestic
consumption supply.
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consumption basket in Iran.
Comparative advantage of especially
natural gas in Iran is the important
factor in the economic development
frend and forming the energy
consumption basket. Substitution of
natural pas with the other kinds of
energy carriers in addition to the seff -
sufficiency of the country and positive
externalities, will cause the convenient
social welfare.

In two recent decades, the average
of annual  pgrowth rate of NG
consumption {16%) has been more than
twice the total epergy consumption
(7%), versus Qil products consumption
grew fower than energy consumption
(5%).

Penetration of NG in the energy
consumption basket has been very fast
in this period. Share of NG in energy
cansumption  basket increased from
10% in 1980 to more than 39% in 1999,
instead, share of Gil products decreased
from 77% to 52% in this period (Figl).

The analysis shows that, mare
utilization of gas in national economy
has heen as an important goal in cnerg
policy in past decades. 1t was due o
cnergy security, especially  during the

war and after that period.
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Tablel: Average of DRC and RCR indexes of gas in Iran

without taking into account opportunity cost

Sectors DRC Index Average of DRC RCR Index
Rls/3 Rls/$
Injection 43.16
Export 453.86 390.7 0.049
First type basket gas 674.98

Table2: Average of Net back index of gas in Iran

without taking into account opportunity cost

Sectors First Second Third Average of Priority
seenario scenario Scenario scenarios
Injection 132 .81 120 111 1
Export 033 030 058 040 5
Residential/commercial 089 027 067 061 4
Power plant 090 066 097 085 3
Industry .096 067 104 089 2
Table3: Average of Net back index of gas in Iran
with taking into account opportunity cost
Sectors First Second Third Average of Priority
scepario scenario Scenario scenarios
Injection 091 040 079 .070 1
Export 094 -.104 -.059 .086 5
Residential/commercial 063 001 041 035 4
Power plant 065 040 072 .059 3
Industry 070 042 079 64 2
390.7 RLS/S that is saved. evaluation of the NG benefits injection sector has been preferred to

It is worth to note that, DRC of first
type basket gas was 675 RLS/$ that is
saved. Comparison DRC with SER
(that is 8000 RLS/$) show that, there is
NG relative
{DRC<SER).

In the other hand, analysis of RCR
index show that it was .049 in all of

advantage clause

sectors and in the first type basket gas
was 084, With regard to this study, we
concluded, relative advantage of natural
gas in whole of economy is very crucial
(Tablel).

Preferring of gas consumption within
different
limited production and supply, is the

sectors, especially due (o

second step toward the optimal
allocation of gas. It has a great deal of
impacts on macro economy. Studying

such a subject can be performed by
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consumption in each sector, both in

productive and in  non-productive
(residential/Commercial, industry, power
plant, injection and export) sectors. Net
Back (NB) index generally indicates
economic efficiency of each unit of NG
consumption. This index contains two
variables incl'uding benefit and cost. In
other words, it considers net benefits of

each unit of gas by sector,

NBg = PVBy / PVQy;

NBy; : net back of natural gas in
sector i

PVB,: net present value of benefits
sector i

PVQg: net present value of gas

consumption in sector i
The results of studies show that, the
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other sectors. Because, net back index in
this sector was more than the others in
scenario of without taking into account
opportunity cost. It was 111 centfem.
The industry and power plant sectors
that their netback indexes were 8.9
cent/cm and 8.5 cent/cm have been in
second and third priority respectively.
Net back
residential/commercial

index in
sector was 2.4
cent/fcm less than power plant sector
(6.} cent/cm) and it was in exporting
sector one-third of injection sector (4
cent/em), therefore  this sector i
compare with the others was in the last
priority (Table2).

With
opportunity cost of natural gas, although

taking into account
net back index decrease in all of sectors,

but the priority of gas consuming sectors
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ABSTRACT

Special characteristics of Natural Gas (NG) from economic and
environmental point of views has made NG as an important energy-input
in production and infermediate sectors and also, a suitable energy carrier
in all economic sectors. These characteristics would be important factors
to form an increasing trend for NG consumption.

More usage of NG could be a long-run policy in the frame of
development goals, especially in countries with rich NG endowments.
However, analysis of comparative advantage on NG consumption in
domestic economy must be taken into consideration.

In this paper as a prime step, the comparative advantage of NG
within different sectors has evaluated by Domestic Resonrce Cost (DRC)
and Resonrce Cost Ratio (RCR) indexes in the framework of Iranian
economy.

Optimal allocation of NG in different sectors performmed by the Net
back (NB) index in the next step. This study shows that utilization of NG
has a comparative advantage for the economy of Iran and the injection
sector has the first priority with respects to other economic sectors. The
industry sector would be in second priority, while power plants and
residential/commercial sectors would be in third and forth, respectively.
The study shows that NG (although it has comparative advantage in
domestic economy) can be allow to be exported when the NG has met the
required NG for infection projects and domestic conswmption supply.

Fvolution of relative advantuge of  fechnology and energy) will be effective

natural gas in differem economic sectors
shauld be considered in the first step of
eneryy policy making. This index is one
of the important assumptions to optimal
allocation of gas supply with respect o
unlimited  desires of a society. Zach
encrgy cirrier {e.g. NG as an mpul
product or intermediale poods and for a
linal  product impressed  consumption
and production pattern.

Generally,  availability  of  input
praduction and shure ol cach input in

the baskel of inputs  (eapital,  Labor,

role in investiment trend and forming
the preduction pattern in industrial and
non- industrial - osecters. Therefore
Lvoliion of relative advantages of gas
i different sectors and in whole of the
ceanomy can aceelerate development of
s infrastructure and  promote
investment ward NGoindustry.
Ruelative  advanlage  of NG bas
evaluated by Domestic Recourse Cost
(DRCY index. [0 usually  his been
discossed ininternationad cconomy

issucs, which defines ubility ol prodocing
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or exporting goods by a country. DRC
method can be used as a practical
criterion  for opporkunity cost in
econonty. This method is very similar to
cost-benefit analysis. The difference. is
that, the latter compares real cost -with
benefit but in DRC method, net

domestic resource cost is compared with

“the net foreign exchange conservation.

DRC of NG interprets as the
oppartunity cost of domestic resources,
which can use to get international value
added from domestic input in a specific
activity (domestic currency that might be
paid in exchange for foreign‘currency
which s saved- in this study exchange
rate is considered to be 8000 RIs/S).
This index in comparison with shadow
price of exchange rate (SER) can be a
criterion  for comparative advantages
analysis of gas. NG will have relative
advantage where DRC < SER.

DRC; = DG/ NVA;
DRC < SER

DCi domestic  opportunity  cost  of
input in ith activily in exchange
for each product

NVA;: international  value added ™ of
domestic input in ith activity in
exchange for each product

Resource Cost Ratio (RCR) is other
index, which is used to ‘assess the
comparative advantage of NG. That is
evaluated by the ratio of DRC over
shadow price of exchange rate. NG will

have relutive advantage where RCR <

RCR = DRC /SER
RCR < 1

In this study we have defined the
first type basket gas that includes
residentisl/icommercial,  industry  and
power plint sectors, The studics show
that weighted average of DIRC in all of
sectors (residentialicommercial, industry,

power plnt, injeclion and export) was
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