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Abstract

According to the Islamic Republic of Iran Customs Administration (IRICA), about 70
percent of imports and 30 percent of the country’s exports of goods (excluding crude oil
and petroleum products) come from ports. Obviously, any disruption to the activities in
main ports (due to strikes, natural disasters, technical incidents, and terrorist operations)
overwhelms the national economies and can have implications for the production of
economic sectors. In spite of the importance of this issue, it has been neglected by the
Iranian analysts. Shahid Rajaee port has a share of 60 percent of all commercial maritime
business in Iran and its shutdown may have unexpected consequences on the national
economies. The main aim of this paper is to measure the economic consequences of 90-day
disruption of the activities of this port on reduction of the national output. We have used
exports and imports data of Shahid Rajaee port published by IRICA and the national input-
output table for 1390. The findings indicate that the total output reduction resulting from
the 90-day shutdown of Shahid Rajaee port on the national economy is 133 thousand billion
Rials which accounts for 1.31 percent of national output. Reducing import dependency and
improving the economic resilience can lead to reducing undesired economic consequences
of a port shutdown.
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1. Introduction

Structural changes in international trade and evolutions in maritime transport have had an
important impact on the growth and development of ports. According to the report of the
International Maritime Organization (IMO), more than 90% of world trade is carried out
through maritime transport. Therefore, ports play an important role in the proper
functioning of the economy and their importance is increasing. It is obvious that any
disruption or shutdown in the activity of the main ports affects the performance of the
entire economy. Because on the one hand, during the shutdown, intermediate and final
imports (both consumption and capital) will face challenges, and this in turn will affect
the supply chain, and on the other hand, it will disrupt the export of goods. In spite of the
hudge studies that have been done with emphasis on this issue, especially in the 21st
Century, the issue of the consequences of disruption of a port activity for a period of
period of several months on the national economy has grossly remained neglected.
Therefore, the basic question that we seek to answer in this article is the economic
consequences of the three-month shutdown of Shahid Rajaei port on the output of various
sectors of the national economy.

Among the various ports that are operating in different provinces of Iran, Shahid
Rajaei port plays a very important role in Iran's foreign trade, with a share of more than
60% of total maritime trade, so any disturbance in its activities can negatively affects
economic sectors at the national level. Since the input-output models are able to explain
the interactions between economic sectors at the national level, by using the conventional
national input-output table for 2013 and applying a combined method (demand-oriented
and supply-oriented), the economic consequences of the disruption 90 days in the
activities of Shahid Rajaei port on the national economy are assessed. The results of this
article can highlight the importance of Shahid Rajaei port in national production and
provide a suitable picture of the need to adopt preventive strategies to reduce the
consequences of a port shutdown.

2. Materials and Methods

The shutdown of port activities leads to disruption in imports (including intermediate
goods, consumption and capital goods), disruption in exports and disruption in port
activities and operations. Each of which affects the national output in different way. For
instance, disruption of imports leads to a decrease in output in two ways. First, from the
perspective of the buyer (or the column interpretation of the intermediate demand matrix),
when a shortage of imported intermediate inputs occurs due to a port shutdown, the firm
(in the absence of resilience) is forced to reduce production. So as a result, it also reduces
other intermediate inputs that it purchased from domestic companies. Quantifying the
consequences of this event is done through Leontief's demand-driven model, which
focuses on "backward linkages". Second, from the point of view of the supplier or seller
(that is, the row interpretation of the intermediate demand matrix), the decrease in the
supply of products (which is rooted in the disruption of the import of intermediate goods
and consequently the production of products by domestic enterprises) causes a decrease
in the added value and output of other enterprises that these products are used in their
production process. Measuring the quantitative effects of this event is also done using
Gash's supply-oriented model, which focuses on "forward linkages". Disruption in
exports also affects output through the reduction of final demand. Therefore, the shock
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comes from the demand side and the loss caused by it is calculated by the Leontief’s
demand-oriented model. The daily operation of the port also requires inputs such as
electricity and other fuels, technical services, food services, etc., and the disruption of
port activities will reduce the demand for goods and services from these sectors.
However, due to the lack of official statistics about the value of Shahid Rajaei Port's
demand from economic sectors, this issue has not been considered.

3. Data

In this article, two statistical bases are used: First, the activity-by-activity symmetric
input-output table of Iran's economic in 2013, which was updated by the Parliament
Research Center. Second, the export and import statistics of Shahid Rajaei port in 2013,
published by the customs of the Islamic Republic of Iran, which are based on HS codes
that should be converted to ISIC codes.

4. Discussion

The total effects of the 90-day shutdown of Shahid Rajaei port activities due to export
and import disruption (both intermediate and final) in the Table 1 indicate that: First, the
total loss of output caused by the 90-day shutdown of Shahid Rajaei port in 2013 on the
national economy is about 133 thousand billion Rials, which is equivalent to 1.31% of the
national gross output. Two, the total loss of the gross national income due to the decrease
in exports is equal to 22 thousand billion Rials, which represents a decrease of 0.2 percent
of the gross national income, and the total loss of the gross national income due to the
disruption of intermediate and final imports is equal to 76 and 34 thousand billion Rials,
respectively, which indicates a decrease of 0.7 and 0.3 percent of the gross national
income. Three, of the total reduction of output at the national level, 11% are related to
service sectors, 5% are related to agricultural sectors and 73% are related to industry
sectors.

Table 1. The total effects of the 90-days shutdown of Shahid Rajaei port activities on
national output.

Method The amount of reduction
in the national output
(thousand billion Rials)
Disruption in intermediate | Total effects of supply-side -44
Imports Total effects of demand- -59
side
Total effects without -76
overlap
Disruption in final imports Direct total effects -34
Disruption in exports Total effects of demand- -22
side
Total -132
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5. Conclusion

Occurrence of incidents such as labor strikes, environmental shocks, and terrorist
incidents in the port can cause significant economic losses through disrupting the
operation of the port. Developing and using a method to estimate the economic

consequences of the disruption of a port at the national level can highlight the importance
of ports in national production and provide a suitable picture of the need to adopt
preventive strategies to reduce the consequences of port shutdown. In this article, the
results of measuring the effects and consequences of the 90-day shutdown of Shahid
Rajaei port on the national economy were presented, and its effects on the output of
different economic sectors was estimated. The results indicate that: First, the economic
sectors that have been associated with the largest relative decrease in production have
been different from the economic sectors that have experienced the largest absolute
decrease in production; although they are same in some production sectors, but their
ranks are different. Two, the total loss of the gross national output is 133 thousand billion
Rials, which is 1.31% of the gross national output. Considering that the calculations made
in this research indicate that following the cessation of activities of Shahid Rajaei port,
various economic sectors will suffer high damage, so it is necessary to reduce the
dependence of various economic sectors on imports and increase the resilience of the
country. Also, choosing an alternative port to carry out import and export, conservation of
inputs and changing the work schedule of the port, etc. are among the measures that can
increase the resilience of the economy against the shock that occurred and lead to the
reduction of losses in various economic sectors.
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Chart 1: An overview of the effects and economic consequences of port shutdown on the
national economy (Rose & Wei, 2013: 216).

1. Roze & Wei (2013).
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Table 2. Direct and indirect effects and consequences of reducing exports and imports (both
intermediate and final) through Shahid Rajaei port on the output of various economic
sectors at the national level (2013)
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Tab. 3. The total effects of the 90-day suspension of Shahid Rajaei port activities due to
export and import disruption (both intermediate and final).

Jby ogehe 22y

295 AL Bl b a3, B4 oy,
ERARVERRIN yeedid,e IS il il
—0ASYY..YA yalslas IS ol ) Glalawly s jlg SIS
—VFOXY ¥VF Sligen fed ISl gl
RARAAFAR s a0 & JS @l il ol @l yly M3
AR ARES ¢ yoomaloalds IS el 3l alyle M3
SIYYAR XY o

oS gl tisle

& 785 425 .0
ST L wlgs oy 3 (mygf @3l ¢ Jamocuny) SoSsd 6,5 ) Cllatel wile Jolg> g8
Sles 0yl gl Gy Ko o0 4 g dng byl b e LB oladl lal; a5 Slas
Jmlio pgal 5 03908 diu (o W55 )3 1) Ly cuenl Wl oo o a5y S BT (g0l
@S ol Lhagh pd wled dl)) i @85 I AU Clas (Rl gy &l Sl slas el SLT 50
4 ol @pipl g ab Sl o slamdl (g9, (ol )had H4 859, A0 By Slag g 6T om I Jol>




o i '

ol clajisk 5 Cglite Wlosg: olyed g5 oo LblS oy b &8 oolatd] (gla iz ()
Al S pie (M98 Sl iS (B p3 &S dizps o3 )S o0 |y Wy llae ialS (o it & Alodg:
ol ©olize by 45 4 oSl Lol
DAL Bk 1oy VY L sbes 45 sl b cyseee WYAR XY o Lallsl ol b5 JS (¥
RPYIRVPES v
A slacyled GG )0 45 2l o] clls Gimggy cnl 3 4B SO )00 Sl &Syl 4 ks
Gloite Sty Ll 1 wgd e Jomio |y Vb camol (solail Gilises (gl jide «olsy ducd
Sl oSl 3 Gl pimen e S9pd 598 gl S 5 bl 4y ool Gl
lgicn 4 ol SlaliBl o] g 3z 6515 doiyy pais g Lnodles > g3y sl g ilslg plo
el il sl i (b (il e g amd Gljdl eud Sbrl Sod )3 1) sladl gyl

.394‘3

aluls

2 3T L tonlioosly sl )3 sy 5 JS Mg e ol CablB oy (1720) s galual -
bl aoMe olSisls (1) ool IS dob bl €assl, ol (sla i

ooy 8 lagize QLold> (ITAP) oo (lizme 5 faoe (Slhenis)bgly ol de (Sl -
NYE V)V el ceolentil o imng s oLl 4o g Lol (slacs o g 5 i 53,505,

2 3SB L o] S (gl gy 5 layly (08 pelate oo e o (bjyP (WWAY) ol e ¢ gl -
YN-YY o(A) ¥ o polaid] o)l Cunlaw OFA Lo plate gl

Slas g 61 Lo (WAY) (edee (0)S 9 ypj «6)STD ten codlel b3 ¢ oge ol de o Sl —
(SAM) slozzl (ylulun uple oad Mol o8l Cazjle ) olatl p (gjplsS isu Mg (rals
N=Y (V) Y ooladd] o)l Cunliw K yaodid o

aallls < rsis ol 5l o8 (gltilate (g0l Syl (g5l Jio (VYAD) sy (sibao g fabols 3, —

AANYY (FA) VY (ol (oolais] sl jing o €5l p05 A5 (6390



ol 2 ol s i td D Ll’,, K o 53l b “

S9° Al —ddlate S ) dJ)J) )l u""b soladl uw <lylus J)5])'3 UP9) (9P (\‘NRY) ‘uL“‘ )T
i pole sy 3131 olSls o wtize 65555 sy ol

Codgize elainly (oobazdl Bl oy (YY) fhues codlol g 3Ly« ege ¢yl e o Soil ¢ e oolju b —
(V) ¥ ol gl o ol € e lais) gl o lo Lliska (568Ul 5 oslizal b ti5 slaodslyb audye
AYY-a4

da.o).c Codgdome )l ngl; ‘_g.DLadl L;Laau”.w Lg))J.;wT ng)){» (\\“\\c) > «Digyo g “_5.15 ;.)])..\J)B -

N=YE (OA) VO o eolaid] ol ying s Codiliw—odly bliste psio Jdo 3,50 tdlawly ls)lg
3 dsye codgzme jl 5b elanl g (ool Glad g BT oy (WAD) s o ynles g ¢ de olj b -
LSC"‘”)‘ d)l..\.’l.tw} uw)JLO AW C)'L«o] 69§J| )1 odlawl L d.)La.dl LSLQ’Q‘“}U ).:L.u 2 Cxo dlmum »2)

NO0-VAD (V) O 5/ sl olais] lellos & ygmndisys

sy cosgise I (oolaidl cla iso (gpbican] o (WYAY) (e olu,d gl (sple -
(¥) Y (olats] chpiy o)lB8Cuwlw L g3kaidl 059 5 B)laie bl o clan! (g)lulus Hwle 51 0,8

YIY-YAN

Slasdl gadS" sla iz dﬁ;\iwi P (WYAD) w8« Slagiey 5 rel de (Sl ¢ aw e ¢ ouwls —

SNV Y oY) OV (ool clidzs Kyl il (6350 adllas 1 Sllas e Sy byl s 4o

- Banouei, A. A., (2012). “Evaluation of the Different Treatments and
Methods of Separating Imports with Emphasis on 1381 10T of Iran”.
Biquarterly Journal of Economic Research, 4 (8): 31-74 (in Persian).

- Banouei, A. A.; Jelodari Mamaghani, M. & Mohagheghi, M., (2006).
“Identifying Key Sectors based on Demand and Supply Approaches”. The
Economic Research, 7 (1): 1-26 (in Persian).

- Banouei, A. A.; Momeni, F.; Amadeh, H.; Zakeri, Z. & Karami, M., (2012).
“Measurement of Decrease of Agricultural Output to the Total Output in the
Framework of Supply-Driven SAM”. Biquarterly Journal of Economic
Research, 4 (7): 1-30 (in Persian).

- Bazazan, F. & Mohammadi, P., (2016). “Modeling the Regional Economic
Loss of Natural Disasters: The Case of Tehran’s Earthquake”. lIranian Journal of
Economic Research, 21 (68): 99-127 (in Persian).



i '

- Chang, S. E., (2000). “Disasters and Transport Systems: Loss, Recovery

and Competition at the Port of Kobe after the 1995 Earthquake”. Journal of
Transport Geography, 8 (1): 53-65.

- Cochrane, H. C., (1997). “Forcasting the Economic Impacts of a Midwest
Earthquake”. In: B. G. Jones (Ed.), Economic Consequence of Earthquakes:
Prepering for Unexpected: 223-247 (Buffalo, N. Y: National Centre for
Earthquake Engencering Research).

- Cole, S., (1998). “Decision Support for Calamity Preparedness:
Socioeconomics and Interregional Impacts”. In: M. Shinozuka, A. Rose and R.
T. Equchi (Eds.), Engineering and Socioeconomics Impacts of Earthquakes:
125-153 (Buffalo, N. Y: National Centre for Earthquake Engeneering Research).

- Eghtesadi, Z., (2015). “Examination of Predictability of Total and Partial
Production in Input-Output Patterns; with an Emphasis on the Mature Sectors”.
Master's Thesis. Allameh Tabataba’i University (in Persian).

- Faridzad, A. & Mohajeri, P. (2015). “Quantitative Analysis of the
Economic and Social Impacts of Sub-Sectors Supply Constraint Using the
Supply-Driven Social Accounting Matrix Mixed Approach”. Quarterly Journal
of Applied Economic Studies in Iran, 5 (19): 155-185 (in Persian).

- Faridzad, A. & Morovat, H., (2014). “Evaluation of the Vulnerability of
Iranian Economic Sectors due to International Sanctions: Mixed Variable Input-
Output Approach”. Economic Research, 15 (3): 1-36 (in Persian).

- Faridzad, A.; Banoui, A. A., Momeni, F. & Amadeh, H., (2013).
“Investigating the Economic and Social Impacts of Petroleum Products Supply
Constraints using the Mixed Social Accounting Matrix”. Journal of Financial
Modeling, 3 (10): 99-123 (in Persian).

- Galbusera, L. & Giannopoulos, G., (2018). “On Input-Output Economic
Models in Disaster Impact Assessment”. International Journal of Disaster Risk
Reduction, 30 (2): 186-198.

- Ghasemi, A.; Banoui, A. A. & Rozbahani, N., (2015). “Vulnerability
Assessment of Key Economic Sectors in Non-operational Risk Conditions, Case
Study: Tehran”. Economic Research, 51 (3): 683-707 (in Persian).

- Ghordon, P.; Richardson, H. W. & Davis, B., (1998). “Transport-Related
Impacts of the Northridge Earthquake”. Journal of Transportation and Statistics,
1(1): 22-36.



ol 2 ol s i td D Ll’,, K o 53l b “

- Hallegatte, S., (2015). “The Indirect Cost of Natural Disasters and
Economic Definition of Macroeconomic Resilience”. World Bank Group,
Finance and Market Global Practice Group and Global Facility for Disaster
Reduction and Recovery, Policy Research Working Paper, No. 7357

- Jung, J.; Santos, J. R. & Haimes, Y. Y. (2009). “International Trade
Inoperability Input-Output Model (IT-1IM): Theory and Application”. Risk
Analysis, 29 (1): 137-154.

- Mohajeri, P. & Faridzad, A., (2014). “Evaluation of Iranian Economic
Sectors  Vulnerability due to Import Constraint: Application of Social
Accounting Matrix”. Journal of Iranian Economic Development Analysis, 2 (4):
181-212 (in Persian).

- Okuyama, Y. & Chang, S. E., (2004). Modeling Spatial and Economic
Impacts of Disasters. Introduction: Chapter 1, Berlin, Germany, Springer.

- Okuyama, Y.; Hewings, G. & Sonis, M., (1999). Economic Impacts of an
Unscheduled, Disruptive Event: A Miyazawa Multiplier Analysis. Berlin,
Germany, Springer.

- Pant, R.; Barker, K. & Landers, T. L., (2015). “Dynamic Impacts of
Commodity Flow Disruptions in Inland Waterway Networks”. Computers &
Industrial Engineering, 89 (C): 137-149.

- Park, J.; Gordon, P.; Moore J. & Richardson, H., (2008). “The State-by-
State Economic Impacts of the 2002 Shutdown of the Los Angeles-Long Beach
Ports”. Growth and Change, 39 (4): 548-572.

- Park, J. Y.; Gordon, P.; Moore J. E. & Richardson, H. W. & Wang, L.,
(2007). “Simulating the State-by-State Effects of Terrorist Attacks on Three
Major U.S. Ports: Applying NIEMO (National Interstate Economic Model)”. In:
H. W. Richardson, P. Gordon and J. E. Moore II (eds.) The Economic Costs and
Consequences of Terrorism. Cheltenham, UK, Edward Elgar: 208-234.

- Rahimi, [, (2012). “Development of the Method of Estimating Macro-
Economic Losses Caused by Earthquakes in a Region - a Case Study of Tehran”.
Civil Engineering Ph.D. Thesis, Azad University.

- Rose, A., (1981). “Utility Lifelines and Economic Activity in the Context of
Earthquakes”. In: J. Isenbeg (ed.), Social and Economic Impacts of Disasters,

Berlin: Germany, Springer.



i '

- Rose, A., (2004). Economic Principles, and Research Prioeities in Hazard

Loss Estimation. Chapter 2, Modeling Spatial and Economic Impacts of
Disasters, Berlin: Germany, Springer.

- Rose, A. & Wei, D., (2013). “Estimating the Economic Consequences of a
Port  Shutdown: The Special Role of Resilience”. Economic  Systems
Research U.S. Coast Guard, 25 (2): 212-232.

- Rose, A.; Benavides, S.; Chang, E.; Szczesniak, P. & Lim, D., (1997). “The
Regional Economic Impact of an Earthquake: Direct and Indirect Effects of
Electricity Lifetime Distruption”. Journal of Regional Science, 37 (3): 437-458.

- Yamano, N.; Kajitani, Y. & Shumuta, Y., (2004). “Modeling the Regional
Economic Loss of Natural Disasters: Indirect Loss Diffusion due to the
Electricity Disruptions and Inter-Industry Economic Activities”. Available in
https://www.iioa.org/conferences/intermediate-2004/pdf/423.pdf

- Zhang, Y. & Lam, S. L., (2015). “Estimating the Economic Losses of Port
Disruption due to Extreme Wind Events”. Ocean & Coastal Management, 116:
300-310.



